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NOTE  BY  THE  EDITOK  TO  VOL.  11. 


Vol.  II.  contains  the  sections  on  sexual  medical  jurisprudence  and 
on  toxicology,  and  the  editor  cannot  let  them  appear  without  thanking 
Mr.  Hugh  Candy,  B.Sc,  analyst  to  the  London  Hospital,  for  the 
invaluable  assistance  he  has  rendered  in  assisting  in  the  revision  of  the 
analytical  portions  of  the  work  which  are  now  brought  up  to  date;  but 
should  the  reader  require  greater  detail  he  will  find  in  Appendix  D 
references  to  larger  manuals  on  the  chemistry  of  the  alkaloids  and 
other  poisons,  though  it  must  be  admitted  that  there  are  many  plants 
the  poisonous  properties  of  which  still  await  investigation. 

In  Appendices  A  and  B  will  be  found  a  few  cases  which  occurred 
too  late  to  be  mserted  in  theix  appropriate  position  in  the  body  of  the 
volumes,  but  which  have  considerable  interest  for  a  work  claiming  to 
be  as  nearly  up  to  date  as  possible.  It  may  be  worth  remarking  that 
the  chapter  on  Indian  Medical  Jurisprudence  is  indexed  under  the 
word  "  India,"  as  the  initial  word. 

F.  J.  S. 

138,  Habley  Street, 
London,  W. 
March,  1905. 
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SECTION  XY. 

SEXUAL  MEDICAL  JUKISPEUDENCE,  OBSTETKIC 

AND  CKIMINAL. 

Skx  as  a  fact  in  identity  and  the  means  we  have  for  determining  the 
sex  of  a  person,  when  this  is  open  to  doubt,  liave  already  been  fully 
discussed  in  Vol,  I.,  Section  IV.  We  have  now  to  discuss  the  concrete 
relationships  of  the  two  sexes  : — the  woman  as  a  possible  wife  or 
mother,  the  man  as  a  husband  and  possible  father,  the  union  and  the 
dissolution  of  the  union  of  husband  and  wife,  unlawful  union  of  man 
and  woman  or  man  with  beast,  the  results  of  the  union  of  man  and 
woman  and  the  methods  by  which  these  results  may  reach  the  outer 
world,  are  now  to  be  reviewed. 

Prima  facie  it  might  seem  logical  to  divide  the  subject  into  sub- 
sections relating  to  the  father,  to  the  mother,  and  to  the  child  ;  but 
such  separation  is  impossible,  for  in  many  cases  all  three  are  concerned. 
There  are,  however,  certain  general  sexual  problems  the  solutions  of 
which  have  a  bearing  on  several  special  cases ;  these  will  therefore  be 
discussed  first  to  avoid  repetition,  and  they  will  be  followed  by  a 
review  of  the  subjects  with  more  special  interests,  a  logical  sequence  of 
whicli  is  scarcely  practicable. 

The  general  questions  are  : — Is  this  man  or  woman  capable  of 
intercourse  ?  If  so,  can  such  intercourse  be  fruitful '?  lias  this 
woman  had  sexual  intercourse  ?  Is  this  woman  pregnant  ?  Has  this 
woman  had  a  child  either  recently  or  at  some  previous  time  ?  The 
bearing  of  these  questions  will  become  apparent  as  the  subsequent 
problems  are  dealt  with. 

M.J. — VOL.  II.  1 
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DIVISIONS  OF  SEXUAL  MEDICAL-  JUmSPRUDENCE. 


We  slmll  therefore  discuss  our  medico-legal  problems  in  the  follow- 
ing order : — 

Sub-section  A.  Impotence  and  Sterility. 

B.  Virginity  and  Defloration. 

C.  Pregnancy  and  its  duration. 

D.  Parturition  or  Delivery. 

E.  Divorce. 

F.  Legitimacy  and  Paternit}'. 

G.  Eape. 

„       H.  Abortion. 

I.  Natural  birth. 

J.  Infanticide. 
,,       K.  Unnatural  oftences. 
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SUB-SECTION  A.— IMPOTENCE  AND  STERILIT\^. 

IMPOTENCE. 

Impotency  may  be  rigidly  defined  as  "  the  incapability  of  either  sex 
to  allow  or  grant  to  the  other  the  legitimate  gratification  of  the  sexual 
desire."  The  diff"erence  between  this  and  sterility  must  be  carefully 
borne  in  mind  (vide  infra),  for  the  one  may  be  a  bar  to  union  or 
a  cause  for  divorce,  the  other  is  neither  one  nor  the  other  in  the 
eyes  of  the  law. 

The  causes  of  impotency  may  be  thus  classified  : — 


General  or  functional,  un- 
connected directl}^  with 
the  sexual  organs. 

Local  or  organic,  in  direct  ]  Congenital 
connection    with  the 
sexual  organs. 


Age.        [  Any  of  which  may  lead  to. 
Illness.      j     or  cause,  temporary,  or 
Emotion.     [     permanent,  incapacity. 

Curable. 

Doubtfully  curable. 
Incurable. 


or  acquired 
conditions. 


All  of  which  groups  must  be  noticed  separately. 

(1)  Age  as  a  cause  of  Impotency. — hi  Females. — As  the 

woman  is  in  eflect  a  mere  passive  agent  in  the  sexual  act,  there  can  be 
no  limit  to  the  oldest  age  at  which  she  can  be  potent  to  allow  the  act, 
provided  she  be  free  from  disease  or  deformity  ;  whether  she  has  her 
sexual  instincts  still  preserved  or  not  has  nothing  to  do  with  the 
matter,  though  we  have  no  reason  to  believe  that  mere  age  ever 
extinguishes  them  while  life  remains.  As  regards  the  youngest  age, 
the  law  steps  in  before  sixteen,  causing  the  sexual  act  to  be  a 
misdemeanour  or  a  felony  (vide  "Rape"),  and  therefore  before  six- 
teen potency  as  a  possibility  need  not  be  considered ;  at  and  above 
sixteen  it  is  only  some  other  cause  than  age  that  can  interfere. 

In  Males. — As  to  the  age  at  which  a  well-formed  male  child  is 
capable  of  getting  an  erection  nothing  need  be  said  ;  it  is  a  function 
inherent  in  the  structure  of  a  healthy  penis,  and  a  question  on  the 
subject  cannot  arise.  At  the  other  end  of  the  scale  of  life  records 
seem  to  show  that  a  man  of  eighty  is  capable  of  becoming,  and  has 
become  a  (putative)  father,  and  we  have  no  physiological  reason  for 
l)elieving  that  the  mere  question  of  "  erectio  penis"  can  ever  arise  on 
tiie  score  of  age,  apart  froui  disease  or  accident. 

(2)  Illness  as  a  cause  of  Impotency.— In  Females.— Agn'm  the 
mere  pafijiivc  role  played  by  the  feiuah'  prevents  any  discussion  on  this 
point.  A  wonian  who  has  a  natural  vagina  cannot  by  any  general 
disease  be  rendered  impotent. 
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In  Males.— It  is  far  otherwise  with  the  sex  that  plays  the  active 
part.  As  a  general  rule,  diseases  which  do  not  affect  the  hrain  nor 
spinal  cord,  and  which  are  not  attended  with  great  debility,  do 
not  prevent  intercourse.  On  the  other  hand,  all  diseases  which 
are  attended  or  followed  by  great  general  debility  must  be  held 
to  suspend,  at  any  rate  temporarily,  sexual  power  on  the  part 
of  the  male  :  of  brain  and  cord  diseases,  some  are  now  well- 
known  to  permanently  destroy  potency,  while  others  may,  for  a  time, 
increase  it,  though  such  usually  bring  on  a  rapid  impotency  which  is 
permanent. 

In  acute  febrile  illnesses  temporary  impotency  is  beyond  any 
question  the  rule  especially  so  long  as  the  fever  lasts ;  when  fever  is 
subsiding,  or  has  been  replaced  by  convalescence,  the  power  is  very 
rapidly  regnined,  and  it  is  conceivable  that  a  dishonest  nurse  might 
under  such  circumstances  bring  a  charge  against  a  patient,  though,  the 
editor  is  not  aware  of  such  a  point  ever  being  raised  in  a  court  of  law. 
If  one  such  were  brought  to  the  notice  of  a  medical  jurist  he  could  only 
decide  the  matter  on  general  principles,  degree  of  pyrexia,  amount  of 
debility,  etc.,  but  one  has  to  remember  how  exceedingly  powerful 
emotion  may  become  under  such  circumstances. 

There  is  one  of  these  acute  diseases,  viz.,  mumps,  which  must 
receive  a  word  of  special  notice.  It  is  now  well-known  that  mumps 
has  a  special  proclivit}'  to  attack  the  testicles  (primary  mumps  of  the 
testicles  is  reported  in  the  Lancet,  vol.  2,  1898),  and  such  attack  is  not 
infrequently  followed  by  atrophj^  of  the  gland,  especiall}'  in  j'outh  and 
adolescence.  After  this  atrophy  impotence  occasionally  follows, 
though  admittedly  not  often,  thus  Krugelstein  refers  to  a  case  in 
which  a  strong  and  healthy  man  was  rendered  incurably  imi^otent  after 
an  attack  of  this  disease  (Henke's  Zeitschr.,  1842,  vol.  2,  p.  354 ; 
see  also  Curling,  oj).  cit.  j").  69).  Inflammation  of  both  testicles 
(double  orchitis)  is  a  rare,  and  according  to  some  authorities,  unknown 
sequela  of  mumps.  The  editor  is  acquainted  with  the  case  of  a  married 
medical  friend  whose  virilitj',  he  is  assured,  was  rather  increased  than 
diminished  by  the  wasting  of  one  testicle  after  an  attack  of  mumps. 
He  cannot  find  any  recentlj'  reported  case  in  which  definite  impotence 
has  followed. 

Of  chronic  general  disease,  i.e.  of  organs  other  than  the  genera- 
tive or  nervous  ones,  such  as  heart  disease,  chronic  nephritis,  etc.,  one 
can  only  say  that  the  sexual  function  is  so  intimately  allied  to  bodily 
vigour  and  healthy  nervous  energy  that  the  integrity  of  these  may  be 
said  to  be  essential  for  the  integrity  of  the  act ;  but  this  must  not  be 
taken  to  mean  that  we  have  knowledge  that  any  of  these  diseases 
will  totally  prevent  an  occasional  erection  which  may  be  used  for 
its  natural  purpose,  though  they  will  undoubtedly  diminish  a  man's 
average  frequency  of  potency.  Habits  of  drunkenness,  the  abuse  of 
narcotics,  or  other  drugs,  may  undoubtedly  act  in  a  similar  manner, 
and  it  is  possible  to  conceive  that  very  determined  bad  habits  of 
this  nature  might  result  in  impotency,  absolutely  permanent  while 
the  habit  lasted,  but  occasionally  disappearing  with  discontinuance  of 
the  habit. 

[The  editor  has  for  some  years  known  a  patient,  who  at  one  time 
suffered  from  tubercular  peritonitis,  and  now  consults  him  about  the 
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intense  a«ony  that  lie  suffers  after  every  act  of  copulation  ;  this  agony 
is  so  ereat  that  he  actually  suhmitted  to  an  exploratory  li.pnrotoniy 
to  see  if  the  cause  could  be  removed.  The  operation  failed  m  its 
purpose,  and  the  patient,  now  though  physically  and  emotionally  potent 
L-nough,  dreads  the  pain  so  much  that  there  is  a  danger  of  his 
becoming  imictically  impotent.]  .    r    «.  « 

Of  mental  and  other  brain  diseases,  and  of  affections  of 

the  spinal  cord,  many  are  now  well-known  to  have  an  effect  upon 
potency  in  the  male  subject.  Excessive  sexual  activity  is  well  known  to 
be  a  feature  in  many  forms  of  mental  alienation  in  their  early  stages, 
though  this  is  usually  followed  by  absolute  and  permanent  iinpotency  ; 
perhaps  the  most  typical  of  such  diseases  is  that  known  as  general 
paralysis  of  the  insane,  one  or  two  striking  examples  of  which  (with  this 
symptom)  have  come  under  the  editor's  own  personal  cognisance.  In 
1893  and  again  in  1898  the  editor  was  consulted  by  patients  (one  on 
each  occasion)  who  wished  to  marry,  but  were  deterred  from  taking 
that  step  without  advice,  by  the  fact  that  neither  of  them  could  get  an 
erection  ;  in  both  of  them  there  was  abundant  evidence  that  they  were 
suffering  from  locomotor  ataxia  (one  was  later  reported  to  have  com- 
mitted suicide  through  distress  at  his  condition).  In  the  case  of 
Bagot  V.  Bagot  (Irish  Probate  Court,  1878),  the  husband  had  this 
disease,  and  a  mass  of  conflicting  medical  evidence  resulted  ;  it  must 
be  emphatically  stated  that  although  the  above  two  cases  now  stand  on 
record,  impotency  is  not  a  universal  and  inevitable  effect  of  this  disease. 
Byron  Bramwell  ("  Dis.  of  Sp.  Cord",  p.  140)  states  that  occasionally 
there  is  seen  in  locomotor  ataxy  the  reverse  effect,  viz.  satyriasis  or 
excessive  sexual  inclination.  Priapism  or  painful  persistent  erections 
of  the  penis  totally  unassociated  with  any  sexual  desire  or  even 
potency  (from  pain),  which  occurs  in  some  lesions,  must  not  be  con- 
founded with  a  potent  condition.  The  question  may  be  farther  studied 
in  Bramwell's  Work,  pp.  139  and  140,  Avhere  physiological  explana- 
tions are  offered,  which  would  form  a  satisfactoiy  basis  for  attempting 
to  estimate  the  medical  evidence  that  might  be  offered  in  such  a  case, 
since  no  doubt  in  a  case  of  myelitis  with  recovery,  potency  or  impotency 
would  depend  upon  the  situation  of  the  lesion. 

These  cases  of  alleged  impotency  from  corporeal  disease,  when  they 
require  to  be  elucidated  by  medical  evidence,  create  great  difficulty. 
Ill  Legge  v.  Edmunds  (Vice-Chan.  Court,  1854-5)  a  question  arose 
respecting  the  legitimacy  of  a  child  conceived  during  wedlock,  but  born 
four  months  after  the  death  of  the  husband.  In  presumption  of  law, 
the  child  was  legitimate,  because  husband  and  wife  were  at  the  time 
living  together,  and  conception  and  birth  were,  as  to  date,  in  accordance 
with  the  ordinary  rules.  Two  months  preceding  the  supposed  date 
of  conception,  the  husband,  a  man  of  intemperate  habits,  Avas  seized 
with  paralysis  {hemiplegia)  accompanied  by  coma,  and  he  lost  the  use 
of  the  right  side  of  his  body.  In  about  a  month  he  partially  recovered, 
but  the  paralysis  never  left  him.  A  month  later  he  was  attacked  with 
general  dropsy  and  disease  of  the  liver,  and  he  died  five  months  after 
the  supposed  date  of  conception,  and  four  months  before  the  birth  of 
the  child.  A  year  after  the  death  of  the  husband,  the  widow  married 
the  defendant,  the  alleged  adulterer,  and  had  by  him  four  children ; 
but  for  eight  years  preceding  the  death  of  her  first  husband  this  woman 
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had  borne  no  child,  and  it  was  oiily  when  her  intimacy  with  the  alleged 
adulterer  commenced,  and  during  her  husband's  illness,  that  she 
became  pregnant.    The  question  submitted  to  Carpenter  and  the 
author  on  this  state  of  facts  was — Was  it  possible  or  probable  that  the 
husband  could  have  begotten  the  child  in  the  diseased  condition  in 
which  he  was  represented  to  have  been  at  the  date  of  conception? 
The  oi^inion  given  was  that  it  was  possible,  because  there  was  oppor- 
tunity of  access ;  and  sexual  power,  if  lost  by  the  attack  of  paralysis, 
might  have  returned  at  a  time  corresponding  to  this  date ;  but  they 
considered  it  to  be  in  the  highest  degree  improbable.    It  was  alleged 
that  diseases  of  this  kind  tended  to  suspend  sexual  power,  that  in  this 
particular  instance  the  effect  would  be  aggravated  by  the  intemperate 
habits  of  the  husband,  and  the  general  exhaustion  and  debility  under 
which  he  was  proved  to  be  labouring.    Further,  the  non-procreation 
of  children  during  the  eight  years  that  he  was  married  and  in  constant 
habits  of  intercourse  with  his  wife,  was  clearly  not  owing  to  sterility  or 
incapacity  on  her  part,  because  she  had  borne  four  children  after  her 
marriage  Avith  the  defendant :  it  could,  therefore,  in  their  opinion,  be 
assigned  only  to  impotency  or  incapacity  in  her  first  husband.  The 
general  conclusion  which  the}^  drew  from  the  facts  laid  before  them 
was,  that  the  husband  at  the  time  was  impotent,  and  incapable  of 
begetting  a  child.    Evidence  to  this  effect  was  given  by  them  in  the 
inquiry  subsequently  directed  by  the  Vice-Chancellor.    At  the  same 
time,  they  did  not  feel  justified  in  asserting  that  prolific  intercourse  on 
the  part  of  the  husband  was  actuallj'^  impossible.    Guy  and  Semple 
gave  evidence  on  the  part  of  the  defendants,  to  the  effect  that  there 
"was  no  proof  of  impotenc}'^  in  the  husband,  and  that  a  man  labouring 
under  such  an  illness  as  that  from  which  he  was  stated  to  have  suffered, 
would  still  be  physically  capable  of  procreating  children.    The  evidence 
regarding  the  precise  bodily  condition  of  the  husband  about  the  date 
of  conception  was  conflicting ;  and  the  Vice-Chancellor  decided  in 
favour  of  the  defendants,  that  the  child  was  the  child  of  the  husband, 
and  was  entitled  to  the  estate  which  the  plaintiffs,  the  heirs  of  the 
husband,  sought  to  recover  irom  the  defendant  and  the  widow  who  had 
married  him.    There  was  no  evidence  from  parental  likeness,  for  the 
child  through  whom  the  claim  arose  had  died  some  time  before  pro- 
ceedings were   taken.     The   legal  presumption   of  legitimacy  _  by 
wedlock  and  possible  access  was  too  strong  to  be  rebutted  by  medical 
opinions. 

It  is  very  rare,  if  not  unknown,  for  these  afiections  of  the  spinal 
cord  to  have  an  effect  upon  the  testicles,  but  should  they  do  so  and 
cause  also  motor  paralysis,  there  can  be  no  doubt  of  impotency ;  but 
Curling  quotes  a  case  from  a  foreign  writer,  in  which,  under  paralysis 
(2Jaraplegia)  of  some  years'  duration,  a  man  retained  sufficient  sexual 
power  to  have  prolific  intercourse.  AVhen  the  paralytic  person  is 
advanced  in  age,  it  is  highly  probable  that  he  is  impotent.  In  1857  a 
case  was  referred  to  the  author,  in  a  question  of  bastardy,  for  his 
opinion  on  the  capacity  for  intercourse  under  the  following  circum- 
stances. A  woman  required  an  order  of  affiliation  on  the  putative 
father  of  her  bastard  child.  She  was  a  widow,  and  the  illicit  connection 
took  place  about  two  months  before  her  husband's  death.  The 
husband  was  at  the  tune  eighty-four  years  of  age  ;  he  was  bedridden, 
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and  for  many  weeks  before  his  death  he  could  not  move  in  his  bed,  and 
!„  ?l7to  Liss  his  urine  without  assistance.    The  medical  opinion 

was  that  he  was  im^^tent  IVo.n  physical 
infirmity  and  in  this  opinion  the  author  concurred ;  stating,  however, 
ISS  m&s:  the  male  origans  were  diseased  ^esti.yed  ^^^^^^^^^  not  be 
c;aid  that  intercourse  was  impossible.  it  was,  lioweyei,  ^^llou} 
improbable  that  tlie  husband  could  have  been  tlie  father  of  the 

Blows  on  the  head  or  spine,  by  affecting  the  brain  and 
spinal  iZow,  may  produce  impotency.  Seveni  -ses  of  impotei  cy 
from  this  cause  are  related  by  Curhng  (op  cit.  p.  dbi).  it  lias 
been  no  Led  that  blows  on  the  under  and  back  part  of  the  head 
m  the  region  of  the  cerebelhim,  have  been  followed  by  loss  o 
sexual  power  on  recovery.  Sometimes  this  is  temporary;  but  a 
Xi  times,  when  there  is  wasting  of  the  testicles,  it  is  permanent 

''\3rEm0ti0n  as  a  Cause  of  Impotency.-In  the  Female.- 
A-ain,  from  her  passive  role,  emotion  can  hardly  be  said  to  be  a 
definite  cause  of  genuine  and  ineradicable  impotency,  but  at  the 
same  time  the  profession  does  recognise  that  the  emotions  m  a 
female  (especially  virgins)  may  rise  to  such  a  height  as  to  constitute 
practical  impotency.  "  The  slightest  approach  evokes  a  paroxysm  of 
dread  and  of  consequent  resistance,  which  defies  all  efforts  (Dixon 
Mann).  Local  causes  may  be  here  at  work,  which  may  be  amenable 
to   treatment.     Fruitful  intercourse,  under   anaesthesia,  might  be 

followed  by  rehef. 

In  the  il/aZe.— Emotion  is  an  exceedingly  common  cause  ot  tem- 
porary impotence,  as  all  medical  men  can  testify ;  and  in  a  few 
exceptional  cases  is  reported  to  have  caused  permanent  impotency 
as  regards  one  particular  female.  Tact  and  possibly  a  slight  exhibiUon 
of  drugs  will,  however,  usually  overcome  this  form  of  impotency.  ihe 
sexual  desire,  like  other  animal  passions,  is  subject  to  great  varia- 
tion;  and  there  are  instances  on  record  in  which  men,  otherwise 
healthy-looking  and  healthily  formed,  have  experienced  no  desii-es 
of  this  kind.  They  are  in  a  state  of  natural  impotency— a  condition 
which  the  canon  law  designates  as  frigidity  of  constitution.  This  is 
not  to  be  discovered  by  examination,  but  rather  from  their  own 
admission.  Under  this  head  we  may  class  hypochondriacal  affections. 
(For  a  scientific  summary  of  the  causes  and  treatment  of  impotency, 
the  reader  is  referred  to  the  work  of  Curling,  "Diseases  of  the 
Testes.") 

Local  Causes  for  Impotency. — 


In  the  male 
In  the  female 


Congenital  Conditions. 

■  Non-development  of  penis. 
Ill-development  of  penis. 
Penis  adherent  to  scrotum. 
Duplex  organs  (?). 
Absent  vagina. 

Vagina  ill-developed  ;  too  small. 
^  Vagina  occluded  by  intra-uterine  disease  (?). 
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In  the  male 


Simple. 
Mali  LH  milt. 


In  the  female 


Acquired  Conditions. 

Disease  of  penis 

Amputation  of  penis  J  Intention 
Accident  to  penis       \  Accident. 
Disease  of  testicles  and  ducts. 
Excision  of  testicles. 
Accidents  to  testicles. 

Disease  of  walls  ^ 
Adhesions  of  walls 
Tough  hymen 
Tumours  bulging 
in  the  walls. 


Causing  occlusion  of  vagina 
or  so  much  pain  as  to 
amount  to  occlusion. 


Some  of  these  conditions  are  obviousl}''  incurable,  others  may 
possibl}'  be  removable  hj  time,  etc.,  and  some  again  by  the  art 
of  the  surgeon. 

(A)  Deformities  or  Defects  of  Development.— Congenital 

Conditions :  (a)  In  Males. — In  some  instances  there  is  an  arrest  of 
development  in  the  external  organs  :  and  with  this  there  is  generally  an 
absence  of  sexual  desire.  Farr  met  with  a  case  of  a  man,  aged  forty- 
two,  in  whom  the  sexual  organs  remained  undeveloped  and  in  an 
infantile  state.  There  was  some  difficulty  in  finding  the  testicles, 
in  consequence  of  their  small  size.  On  examining  the  contents  of 
the  glands  microscopically  no  spermatozoa  were  detected.  This  per- 
son's voice  was  effeminate,  and  he  was  devoid  of  hair  on  the  chin  and 
2)ubes  {Med.  Gaz.,  40,  857).  It  is  not,  however,  always  to  be  inferred 
that  a  male  with  imperfectly  developed  organs  is  incurably  impotent. 
The  following  case  is  quoted  by  Curling  : — A  gentleman,  aged  twenty- 
six,  consulted  Wilson  on  the  propriety  of  his  entering  into  marriage. 
His  penis  and  testicles  but  little  exceeded  in  size  those  of  a  youth  of 
eight  years  of  age,  and  he  had  never,  until  this  acquaintance  with  his 
intended  wife,  felt  the  desire  of  sexual  intercourse.  He  married,  and 
became  the  father  of  a  family;  and  at  the  age  of  twenty- eight  the 
organs  had  attained  the  full  development  of  those  of  an  adult  {op.  cit, 
p.  95). 

Even  the  presence  of  two  or  three  penes,  according  to  Mende,  is  no 
bar  to  the  exercise  of  sexual  power,  provided  only  one  possesses  the 
normal  characters  of  the  male  organ.  This  author  refers  to  cases 
of  duplex  organs  ("  Ausfiihrl.  Handb.  d.  Gerichtl.  Med.,"  4,  837). 
One  of  these  sexual  monsters,  a  youth  with  two  distinct  penes, 
was  exhibited  in  London  some  years  since.  He  could  exercise  his 
functions  with  either  organ,  but  there  was  only  one  testicle  to  each 
penis. 

An  adherent  penis  is  a  congenital  condition,  and  as  such  it  may  not 
only  in  itself  be  a  cause  of  impotency,  but  may  have  led  to  a  non- 
development  (or  growth)  of  the  organ,  so  that  although  the  condition 
itself  may  be  curable  by  operation,  it  is  possible  that  the  loosened 
organ  may  be  still  of  little  use. 

The  penis  finally  may  be  (for  practical  purposes)  completely  absent, 
owing  to  imperfect  development.    Such  cases  are  extremely  rare. 
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Incurable  impotence  is,  of  course,  a  result,  and  probably  sterility  also, 
though  sucli  is  not  an  absolute  necessity. 

(h)  In  Females  —The  vaglila  in  females  is  sometimes  absent,  a 
condition  which  has  {vide  Sect.  IV.)  been  known  to  lead  to  a  curious 
result,  viz.,  sexual  intercourse  by  means  ot  the  urethra.  Such  a  result 
could  not  a  priori  be  expected,  and  the  condition  must  be  called 
incurable  impotence.  When  the  vagina  is  present,  but  merely  too 
small  owing  to  absence  of  growth,  such  a  condition  is  commonly 
curable  bv  surgical  treatment.  o  t 

(B)  Disease  and  Accident  as  Causes  of  Impotency.— 
Acquired  Conditions:  (a)  In  the  Male.—{\.)  Of  the  Penis.— iemi^o- 
rary  impotency  may  be  caused  by  any  acute  disease  of  the  penis,  e.g., 
the  chordee  of  gonorrhoea,  sores  on  the  glans  or  foreskin,  etc.  These 
need  not  be  further  considered ;  they  come  under  the  head  of  general 
surgery:  more  chronic  disease,  such  as  epithelioma,  could  only 
coine  before  a  medical  jurist  when  it  had  lasted  through  such  a 
period  as  to  raise  a  question  of  the  legitimacy  of  a  given  child,  but 
each  case  must  be  judged  on  its  merits,  it  is  impossible  to  speak 
about  general  rules.  The  editor  met  with  a  curious  case  in  1879, 
in  which  a  man  of  sixty-five  had  broken  his  penis  by  too  vigorous 
efforts  at  connection  ;  he  recovered  perfectly  and  expressed  a  deter- 
mination to  be  more  careful  in  the  future.  Complete  amputation  of 
the  penis,  whether  accidental,  suicidal  or  homicidal,  is  obvious  in  its 
results,  though  the  amount  amputated  in  incomplete  operations  might 
leave  a  doubt  {vide  case  "Med.  Leg.  Soc.'s  Trans.,"  vol.  2). 

(ii.)  Of  the  Testicles. — It  is  rather  extraordinary  the  amount  of 
disease  that  may  exist  in  one  or  even  both  testicles  -without  destroying 
either  sexual  appetite  or  power,  and  even  complete  destruction  or 
removal  does  not  at  once  destroy  the  power  of  connection,  though 
it  undoubtedly  does  so  after  a  time.  For  further  information  surgical 
manuals  must  be  consulted.  Impotency  from  personal  abuse  is 
very  doubtful,  and  depends  more  on  mental  emotion  (shame)  than 
anything.  The  value  of  injections  of  orchitic  fluid  is  still  doubtful 
and  sub  judice. 

{b)  In  the  Female. — Vaginal  diphtheria,  or  ulcers  of  any  sort  may, 
on  healing,  lead  to  a  condition  of  occluded  vagina,  and  that  in  some 
cases  of  a  permanent  and  irremediable  character.  In  elderly  females  a 
disease  known  as  kraurosis  vulvas  has  been  found  to  produce  the  same 
result.  Conditions  of  toughness  of  the  hymen  are  distinctly  curable, 
and  so  are  many  cases  of  tumours,  fibroids,  cysts,  etc.,  which  may 
block  the  canal ;  prolapse  of  uterus,  vaginal  hernia,  may  be  curable  ; 
but,  again,  we  must  refer  the  reader  to  manuals  of  gyntecology. 


STERILITY. 

This,  in  strict  definition,  is  simply  the  opposite  of  fertility,  i.e., 
is  entirely  a  matter  of  procreating  children,  and  as  such  is  absolutely 
independent  of  whether  or  not  impotence  be  present.  The  distinction 
between  iujpotence  and  sterility  is  very  important,  and  must  be  clearly 
borne  in  mind.  Sterility  by  itself  oilers  no  ground  for  a  divorce,  while 
impotence  may  become  a  just  ground.    Either  a  man  or  a  woman  may 
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be  sterile  and  yet  not  impotent,  and  impotent  yet  not  sterile.    As  with 
impotency,  we  may  classify  the  causes  of  sterility  thus  : — 

/Age.  _  \ 

General  or  functional.  Surroundings,  in-  \  Muy  lead  to  or  cause 
unconnected  directly'^  eluding  illness,  )  temporary  or  per- 
with  the  sexual  organs.  |     emotion,  and  un-        manent  sterility. 

\    known  conditions.  / 

Local   or    organic,  in  ]      Congenital  or      I  Curable. 

directconnectionwith  h  acquired  Doubtfully  curable, 

the  sexual  organs.      J        conditions.        [  Incurable. 

(A)  Age  in  Relation  to  Sterility.— In  the  Male. — Puberty. — 
Until  the  period  of  puberty  the  testicles  are  small,  and  they  increase  very 
little  in  size  in  proportion  to  other  parts.  Curling  found  that  the  size 
of  the  seminal  tubes  differed  but  little  at  the  ages  of  eighteen  months 
and  eight  years.  The  sexual  function  in  the  male  depends  entirely  on 
the  proper  development  of  these  organs;  but  the  age  at  which  it 
appears  differs  in  different  persons.  The  age  of  puberty  in  a  healthy 
male  in  this  country  varies  from  fourteen  to  seventeen  years  ;  its 
appearance  is,  however,  affected  by  climate,  constitution,  and  the  moral 
circumstances  under  which  the  individual  is  placed,  and  in  some  cases 
it  is  not  fully  developed  until  the  age  of  tAventy-one. 

The  seminal  secretion  in  the  male  is  not  prolific  until  it  contains 
those  peculiar  fihform  bodies,  which  are  known  under  the  name  of 
spermatozoa.  All  agree  that  they  are  normal  and  essential  constituents 
of  the  healthy  and  prolific  seminal  fluid.  They  are  peculiar  to  the 
spermatic  secretion,  and,  in  healthy  males,  are  always  present  in  it  after 
the  age  of  puberty.  In  cases  in  which  they  are  absent,  from  whatever 
cause,  it  is  a  fair  inference  that  the  person  is  sterile,  or  that  he  has  lost 
the  power  of  procreation  ("  Obs.  on  Sterility  in  Man,"  by  T.  B. 
Curling,  1864).  In  this  pamphlet  one  case  is  related  in  which  a  man, 
£et.  42,  who  was  married,  and  whose  wife  had  borne  a  son  then  eight 
years  of  age,  had  died  after  four  days'  illness  from  strangulated 
hernia.  The  testicles,  from  the  fact  of  their  being  found  in  the 
inguinal  canals,  were  examined,  and  no  spermatozoa  were  discovered  m 
either  of  them.  But  these  may  have  been  formerly  present,  although 
absent  at  the  time  of  examination,  as  the  child  begotten  was  then  eight 
years  of  age.  During  this  long  interval,  the  secretion  may  have 
undergone  a  change,  and  have  become  unprolific. 

There  is  no  need  in  a  modern  work  to  enter  into  the  old  discussions 
as  to  the  agency  of  spermatozoa  in  fecundation  ;  it  suffices  to  say  that 
so  long  as  spermatozoa  can  show  movement  they  are  alive  and  capable 
(presumably)  of  fertilising  an  ovum ;  when  they  lose  movement  they 
are  dead  and  incapable  of  so  fertilising  an  ovum.  _ 

It  is  certain,  then,  that  a  male  is  incapable  of  procreating  until  sper-. 
matozoa  have  appeared  in  the  seminal  secretion,  and  that  he  loses  this 
power  when  they  disappear.  The  age  at  which  they  are  formed  vanes 
with  all  the  causes  that  affect  puberty.  Curling  found  them  m  the 
secretion  of  a  boy  aged  eighteen,  but  there  is  no  doubt  that  m  many 
cases  they  appear  much  earlier  than  tins,  for  sexual  propensities  aie 
often  strongly  developed  in  children,  and  they  may  be  prolific  at  an 
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early  age.  Ruttel  met  ^vith  a  case  in  which  a  girl  at  the  age  of  fourteen 
became''  pregnant  by  a  boy  of  the  same  age  (Henke  if^f^'  ^ 
S  A.,  ISU,  p.  249),  and  in  the  B.  M.  J.  for  April  23rd,  1887,  the 
following  case  is  reported  : — 

"  Furh,  Rdermi,/.-K.J).  writes :  A  case  has  recently  come  under  my  notice  of 

It,  ana  was  won^uo  xa^  ^        him  to  have  intercourse  at  least  a  dozen 

~  it  itiTt  ag^  o^^^  years  and  .three  or  four-  months, 

anTas  ouickenint  had  taken  place  at  the  time  of  my  exammation  of  the  woman, 
ffe  ladSd  have  scarcely  attained  the  full  age  of  thirteen  at  the  time  the  mter- 
coiirse  took  place  The  boy,  I  may  say,  is  well  developed  as  regards  the  generative 
oJ^ans,  h7t?s  this  not  an  x^Ausual  early  age  for  the  development  of  the  procreative 
functions  ?  " 

This  is  the  earliest  age  at  which,  in  a  temperate  climate,  the  pro- 
creative  power  has  been  reported  to  have  appeared  m  the  male,  btone 
refers  to  an  instance  of  extraordinary  development  of  the  male  sexual 
or<Tans  in  a  child  four  years  old  {Amer.  Jour.  Med.  Sc.,  October,  lb5Z, 
p  561).  In  a  case  of  contested  legitimacy  or  affihation,  this  question 
re'^arding  the  age  at  which  a  procreative  power  appears  m  the  male 
may  have  an  important  bearing  on  the  issue.  Thus  the  person  may  be 
so  ijoung  as  to  render  it  impossible  that  he  should  be  the  lather  ot  a 
child  imputed  to  him.  Cases  involving  questions  of  legitimacy  on  this 
ground  are  not  heard  of  in  the  present  day. 

The  following  case  in  reference  to  the  affiliation  of  children  occurred 
in  1840  :— A  woman  wished  to  affiliate  a  child  on  a  youth  who  was  in 
his  sixteenth  year.  The  boy  denied  that  he  was  the  father  of  the  child  ; 
and  there  was  reason  to  suspect  that  the  imputation  had  been  wrongly 
thrown  upon  him  in  order  to  divert  suspicion  from  the  real  offender. 
There  was  some  difficulty  in  this  case  ;  but  the  rule  for  a  medical  man 
to  follow  on  these  occasions  is  this  :  not  to  regard  the  mere  age  of  the 
youth,  whether  he  is  above  or  below  the  average  age  of  puberty,  but  to 
observe  whether  the  sexual  organs  are  fully  developed,  and  whether 
there  are  about  him  any  of  the  marks  of  virility,  indicated  by  muscular 
development,  the  growth  of  a  beard,  and  a  change  in  his  voice.  If 
these  signs  are  present,  whatever  may  he  his  age,  there  is  strong 
reason  to  suppose  that  the  sexual  functions  are  developed.  We 
occasionally  hear  of  instances  of  extraordinary  precocity,  but  the 
development  of  sexual  power  is  generally  accompanied  by  other  well- 
marked  changes  in  the  person.  Sometimes  these  changes  do  not  make 
their  appearance  until  after  the  age  of  twenty-one. 

On  the  other  hand,  it  may  be  a  question  at  what  time  the  procrea- 
tive power  disappears  in  a  male.  That  impotency  may  possibly  occur 
as  one  of  the  natural  consequences  of  advanced  age  is  undoubted  ;  but 
this,  as  we  know,  forms  no  legal  impediment  to  the  marriage  of  parties, 
however  old.  The  legal  presumption  is,  that  the  generative  faculty 
does  not  disappear  through  age  ;  and  if  this  be  alleged,  and  legitimacy 
disputed  on  this  ground,  it  must  be  satisfactorily  proved  by  those  who 
would  benefit  by  the  allegation.  This  amounts  almost  to  an  impossi- 
bility, because  it  is  well  known  that  there  is  no  fixed  age  at  which  the 
sexual  functions  cease  either  in  the  male  or  female ;  and  individuals, 
at  least  of  the  male  sex,  who  had  passed  the  ages  of  sixty,  seventy,  and 
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even  eighty  years,  Lave  been  known  to  be  capable  of  fruitful  inter- 
course. Dnplay  believes,  from  bis  anatomical  observations  on  the 
bodies  of  aged  jiersons,  that  the  causes  of  sterility  in  advanced  age  are 
to  be  found  rather  in  the  excretory  than  in  the  secretory  apparatus. 
Thus  he  has  met  with  obhterations  in  the  canal  of  the  epididymis,  the 
vas  deferens,  and  the  vesicuhe,  the  effect  of  which  is  to  prevent  the 
accumulation  and  passage  of  the  seminal  fluid  {Med.  Times  and  Gaz., 
1856,  1,  p.  650).  Per  contra,  he  found  spermatozoa  in  the  liquid 
taken  from  the  testicles  of  a  man  upwards  of  seventy  years  of  age,  and 
on  one  occasion  in  the  testicles  of  a  person  aged  eighty-seven.  Wagner 
states  that  they  are  to  be  found  in  the  secretions  of  men  between 
seventy  and  eighty  years  of  age.  Rayner  found  tliem  in  the  secretion 
of  a  man  jet.  82  years  [Gaz.  Med.,  Juin  2me,  1849).  Other 
'cases  of  a  similar  kind  are  recorded  by  Debrou  {Gaz.  Hehdom., 
January  4th,  1861,  p.  6).  Facts  tend  to  render  it  highly  probable  that 
the  fecundating  power  may  be  retained  by  the  male  up  to  the  age  of 
100.  Dieu  has  given  the  results  of  105  autopsies  of  men  between 
the  ages  of  sixty-four  and  ninety-seven.  In  61  per  cent,  no  sperma- 
tozoa were  found.  Four  of  the  cases  were  nonagenarians  :  of  these  none 
had  spermatozoa  {Amer.  Jour.  Med.  Sc.,  April,  1868,  p.  523).  According 
to  Duplay,  the  seminal  fluid  of  old  men  contains  spermatozoa  even 
when  they  are  beyond  the  age  for  fecundation  {Med.  Times  and  Gaz., 
1853,  1,  p.  581) ;  but  he  does  not  state  the  circumstances  which 
enabled  him  to  arrive  at  this  conclusion. 

Lord  Erskine,  in  the  Banbury  Peerage  claim,  quoted  the  case  of 
Sir  Stephen  Fox,  who  was  married  atseventy-seven,andhadfourchildren, 
the  last  when  be  was  eighty-one.  Schneider  met  with  a  case  in  which  a 
man  of  seventy-one  had  a  child  by  his  wife,  who  was  only  seventeen 
(Henke's  Zcitsclir.,  1842,  2,  165).  Riittel  mentions  the  case  of  a  man 
who,  at  the  age  of  ninety-two  years,  married  and  had  two  children  by  his 
wife.  The  retention  of  procreative  power  became  a  question  in  the  case 
of  Johnson  v.  Johnson  (Vice-Chanc.  Court,  January,  1871).  In  1845, 
Mr.  Johnson,  being  then  upwards  of  sixty  years  of  age,  married  his 
second  wife,  a  girl  of  sixteen.  She  obtained  great  influence  over  him, 
and  induced  him  to  quarrel  with  the  children  of  his  first  marriage,  the 
plaintifls  in  the  suit.  In  1861,  when  Mr.  Johnson  was  upwards  of 
seventy-seven  years  old,  Mrs.  Johnson  bore  a  child,  which  died.  In 
1862  and  1865  two  more  children  were  born,  who  were  the  defendants 
in  the  suit.  As  Mr.  Johnson  would  have  been  of  the  age  of  seventy- 
eight  and  eighty-one  at  the  time  these  children  were  born,  it  was 
alleged  that  they  could  not  have  been  begotten  by  him  and  Avere  not 
his  children.  Mr.  Johnson  died  in  1869,  leaving  a  large  amount  of 
property,  with  a  Avill  and  codicil,  affecting  the  two  families.  Malins, 
V.-C,  declined  to  make  any  order.  He  thought  it  hopeless  for  the  ■'n 
plaintiffs  to  attempt  to  make  out  that  the  children  of  Mrs.  Johnson, 
horn  while  her  husband  was  living  with  her,  and  designated  by  him  as  - 
his  children  in  his  will,  were  not  his  children.  It  was,  however,  a  very 
significant  fact  in  the  case,  that  the  testator  lived  fifteen  years  with  his 
young  wife  without  having  had  any  children,  and  that  they  rather 
rapidly  appeared  in  succession  when  he  was  between  seventy-seven  and 
eighty-one  years  old.  "When  the  procreative  power  even  appears  to  be 
lost  at  an 'advanced  age,  the  stimulus  for  intercourse  is  often  very 
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creat  lliittel  mentions  cases  in  which  these  erotic  feehngs  were 
remarked  by  him  in  reference  to  men  between  seventy-five  and  eighty- 
six  years  of  age  (Henke's  Zeitsckr.,  1844,  p.  252).  In  all  cases  of 
proloncred  virility  it  is  observed  that  the  bodily  and  mental  powers  are 
also  retained  in  an  extraordinary  degree,  showing  the  close  relation 
which  exists  between  the  sexual  function  and  corporeal  development, 
even  to  the  latest  period  of  life. 

Plumhe  v.  Ncikl,  102  L.  T.  too,  medical  evidence,  that  a  man,  ast.  72,  was  unable 
to  procreate  children,  refused. 

The  English  law  on  this  subject  was  clearly  laid  down  in  the 
Banbury  Peerage  case,  brought  before  the  House  of  Lords  in  1806). 
Lord  and  Lady  Banbury  had  been  married  twenty-one  years,  without 
having  had  issue,  when  "he  died  at  the  age  of  eighty-five  years.  The 
peerage  was  claimed  by  the  descendants  of  an  individual  who  called 
himself  the  son  of  Lord  Banbury ;  but,  in  fact,  it  was  alleged  that  he 
was  the  son  of  Lady  Banbury  by  an  adulterer,  during  her  husband's 
life.  According  to  the  evidence.  Lord  Banbury  did  not  appear  to  have 
been  aware  of  his  existence,  and  the  child  had  always  been  known  by 
another  name  (Amos,  Med.  Gaz.,  vol.  7,  p.  741).  One  of  the  grounds 
upon  which  the  legitimacy  of  the  descent  of  the  claimant  was  contested, 
was  that  the  deceased  nobleman  had  become  impotent  through  a^re  ; 
but  it  was  argued  by  Sir  S.  Eomilly  that  the  law  placed  no  limit  on 
the  powers  and  faculties  of  men  in  this  respect.  The  assumed  impo- 
tency  of  the  husband  on  the  ground  of  age,  could  not  be  admitted  as  a 
proof  of  the  illegitimacy  of  the  alleged  offspring.  In  1813  the  House 
decided  against  the  claim,  but  not  on  the  ground  of  impotency  from 
age  in  the  husband.  It  was  proved  that  Lord  Banbury  was  hale  and 
hearty  at  the  time  of  his  death ;  but  the  moral  circumstances  of  the 
case,  especially  the  concealment  of  the  birth  of  the  child  from  the 
husband,  were  considered  sufficient  to  prove  that  the  child  through 
whom  the  claim  was  made,  was  not  the  oftspring  of  Lord  Banbury. 
This  case  incontestably  proves  that  there  may  be  capacity  of  inter- 
course and  possibility  of  access  on  the  part  of  the  husband,  yet  ever}- 
species  of  moral  evidence  will  be  admitted  to  rebut  the  legal  presump- 
tion of  legitimacy  when  there  are  reasonable  grounds  for  disputing  it. 
liomilly  remarked,  in  reference  to  the  retention  of  procreative  power 
in  advanced  age,  that  the  liberality  of  the  English  law  on  this  subject 
was  excessive  ;  for  there  was  no  age,  from  seven  upwards,  at  which  a 
man  has  been  denied  the  power  of  procreating  children.  Males  at  the 
age  of  fourteen,  and  females  at  the  age  of  twelve,  are  legally  competent 
to  contract  marriage. 

In  the  Female. — Puberty. — In  the  form  of  a  syllogism  there  can  be 
no  doubt  that  the  following  terms  represent  the  relationship  between 
female  fertility  and  menstruation : — 

To  be  fertile  a  woman  must  possess  an  ovary  (uterus,  etc.). 

This  ovary  must  contain  living  ova  capable  of  development. 

These  ova  attain  a  certain  stage  of  development,  which  we  may 
designate  ripeness,  at  successive  periods  of  time. 

A  ripe  ovum  ruptures  its  capsule,  and  reaches  the  uterus. 

It  is  impregnated  by  a  spermatozoon  in  the  uterus. 

(To  these  last  two  statements  certain  exceptions  occur,  proved  by 
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the  facts  of  the  various  forms  of  ectopic  gestation,  but  these  do  not 
invalidate  the  general  truth  of  the  statements.) 

The  escape  of  a  ripe  ovum  is  generally  associated  with  certain 
phenomena,  known  collectively  as  menstrual  molimiua. 

The  prominent  external  molimen  is  an  escape  of  blood  from  the 
vagina,  which  escape  is  ordinarily  spoken  of  as  menstruation. 

(The  escape  takes  place  periodically  and  commonly  every  twenty- 
eight  days  ;  occasionally  at  longer  or  shorter  intervals.) 

Facts  prove  to  a  demonstration  that  the  last  three  statements  have 
exceptions,  and  as  medical  jurisprudence  is  largely  concerned  with 
exceptions  to  rules,  the  matter  must  be  considered  under  the  following 
heads : — 

1.  When  does  menstruation  commence  ? 

2.  Must  menstruation  precede  pregnancy  ? 

3.  What  is  the  earliest  age  for  pregnancy  ? 

4.  When  does  menstruation  cease  ? 

5.  Can  a  woman  become  pregnant  after  the  menopause. 

6.  What  is  the  oldest  recorded  age  for  pregnancy,  apart  from  the 
question  of  menopause. 

1.  When  does  Menstruation  Commence?— The  menstrual 

function  is  commonly  established  in  females  in  this  climate  between  the 
ages  oi  fourteen  and  'sixteen  ;  but  it  may  occur  much  earlier— indeed,  in 
some  rare  instances,  a  discharge  resembling  the  menstrual  has  been 
known  to  occur  in  mere  infants.  The  occasional  appearance  of  the 
menstrual  flux  at  an  early  age  does  not  necessarily  imply  that  in  other 
respects  the  female  attains  the  development  of  puberty  nor  any  undue  pre- 
cocity of  the  child  as  to  sexual  instincts.  In  other  cases  its  appearance 
lias  been  protracted  to  a  much  later  period.  Perhaps,  in  this  country, 
the  most  frequent  age  for  the  commencement  of  menstruation  may  be 
taken  at  fifteen  years.  It  is  liable  to  be  accelerated  in  its  appearance  by 
certain  moral  and  physical  conditions  under  which  a  girl  maybe  placed. 
In  India  women  begin  to  menstruate  after  the  twelfth  or  at  the 
beginning  of  the  thirteenth  year,  and  the  functions  contmue  until  the 
foitieth  or  even  the  fortv-fifth  year.  Menstruation  at  ten  years  is  very 
uncommon,  and  probably  does  not  occur  in  more  than  one  or  two 
instances  out  of  a  hundred  females.  It  is  equally  rare  that  it  should 
be  delayed  beyond  the  thirteenth  year  ("  Med.  Jurispr  for  India,  1856, 
ij  461)  In  "India  it  is  commonly  asserted  that  puberty  occurs  very 
earlv  but  the  recent  experience  of  European  female  doctors  m  India 
shows  however,  that  the  maturity  of  women  by  no  means  occurs  so 
earlv  is  has  been  hitherto  supposed  among  Eastern  women. 

Instances  of  premature  menstruation  in  the  female  are  numei-ous,  and 
are  far  more  common  than  precocious  puberty  in  the  male  sex.  ^^  hitmore 
met  with  a  case  of  a  female  child,  who,  from  ^few  days  after  her  birth, 
menstruated  regularly,  at  periods  of  three  weeks  and  two  oj  three  d^^^ 
until  she  had  attained  the  age  of  four  years,  jvd.en  she  ^^^^ !'  ^  inspect^^^^^ 
after  death  she  appeared  like  a  much  older  girl.  Ihe  easts  ^e  e 
unusually  large,  and  the  female  organs  and  lower  limbs  were  considerably 
devSe  1  {North.  Jour,  of  Med.,  July,  1845,  p.  70).  Foi^^^^^l^;' ^^^f^^' 
'^?;^7/%V^  ;  .nni  f^i,a  2  1902.  Another  case  ot  a  child  aged 
^^e^^dr^c^M  Januavy  29th,  1848,  p.  137).  The  breasts 
weiTas  healthily  developed  as  in  an  adult  of  twenty  years,  and  the  sexual 
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omiiis  were  also  ns  much  developed  as  in  a  girl  at  the  age  of  puberty. 
It^was  observed  that  this  child,  who  had  been  regularly  menstruating 
for  twelve  months,  had  the  appearance  of  a  little  old  woman  (for  other 
cases  of  menstruation  at  five  years,  see  Med.Gaz.,vo].25,  p.  548;  at  three 
years,  vol.  47,  p.  244  ;  and  three  and  a  half  years,  Med.  Times  and  Gaz., 
1858,'  2,  p.  98).  riugel  reported  the  case  of  a  female  child  who  died 
at  the  age  oi  five  years  and  six  months,  and  who  had  attained  the 
height  of  five  feet  and  a  propoi'tionate  development  of  the  body 
throughout.  "When  six  months  old  she  had  cut  all  the  incisor  teeth, 
and  w^ien  nine  months,  all  the  molars.  When  she  had  reached  the 
eighteenth  month  the  menses  first  made  their  appearance,  and  from  that 
time  occurred  with  great  regularity.  The  hair  of  the  head  was  long,  the 
breasts  prominent,  the  external  genitals  well-developed  but  without  hair. 
The  pelvis  was  capacious.  The  intellectual  i)owers  were  not  more 
advanced  than  usual  {Amcr.  Jour.  Med.  Sc.,  July,  1872,  p.  245).  On 
the  other  hand,  cases  of  delayed  menstruation  are  from  time  to  time 
reported.  Camps  found  that  it  had  not  appeared  in  a  married  woman, 
fet.  30,  who  had  borne  no  children  {Med.  Gaz.,  vol.  32,  p.  409). 
Another  case  is  mentioned  in  the  same  volume,  where  it  appeared  for 
the  first  time  at  the  age  of  forty-seven. 

2.  Must  Menstruation  precede  Pregnancy  ? — The  editor  is 

unable  to  find  any  case  in  which  it  is  definitely  stated  that  a  woman 
who  had  never  at  any  time  had  any  menstrual  molimina  whatever,  had 
become  j)regnant ;  but  at  the  same  time  the  possibility  of  such  taking 
place  is  generally  admitted,  inasmuch  as  it  is  by  no  means  established 
what  is  tlie  precise  and  exact  relationship  between  the  mei'e  external 
escape  of  blood  and  the  escape  of  a  ripe  ovum  ("  Menstruation  and  Its 
Disorders,"  by  A.  E.  Giles,  1901).  Provided,  on  the  other  hand, 
that  some  molimina  have  at  some  time  or  other  been  shown,  there 
can  be  no  cpiestion  that  a  temporary  condition  of  amenorrhoea  is  no 
bar  whatever  to  conception. 

3.  What  is  the  Earliest  Age  for  Pregnancy  to  Occur? — It 

is  commonly  assumed  that  as  soon  as  menstruation  appears  a  woman 
ma}'  be  considered  to  have  acquired  procreative  power.  It  is,  however, 
obvious  that  in  the  case  of  quite  young  babies  such  a  view  is  unten- 
able, and  even  in  the  cases  of  young  girls  it  is  not  common  to  hear  of 
them  becoming  impregnated.  A  case  is  mentioned  by  Beck,  of  a  girl 
menstruating  at  one  year ;  she  became  pregnant,  and  was  delivered  of  a 
child  when  little  more  than  ten  years  old.  Walker  met  with  a  case  in 
which  the  menstrual  function  was  established  at  the  age  of  eleven  and 
a  half  years,  and  the  patient  was  delivered  of  a  living  child  when  only 
twelve  years  and  eight  months  old  (Amer.  Jour.  Med.  Sc.,  October, 
1846,  p.  547).  In  another,  observed  by  Riittel,  a  female  of  the  age 
oi  fourteen  became  pregnant  by  a  boy  of  the  same  age.  He  also  quotes 
three  other  cases,  where  one  girl  of  the  age  of  nine,  and  two  at  the 
age  of  thirteen,  became  pregnant  {loc.  cit.).  Wilson  met  with  an 
instance  ni  which  a  girl  at  the  age  of  thirteen  years  and  six  months 
gave  birth  to  a  full-grown  child  ;  conception  must  have  taken  i)lace 
when  she  was  twelve  years  and  nine  months  old  {Edin.  Med.  Jour., 
October,  1861,  p.  832).  See  also  Casper's  Vierteljahrsschr.,  January, 
1863,  p.  180).  Robertson  mentions  the  case  of  a  factory-girl  who  became 
pregnant  m  the  eleventh  year  of  her  age.    A  case  came  before  a 
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magistrate  in  1871,  in  whicl)  a  girl  under  tliirteen  was  found  to  be 
pregnant.  It  appeared  from  the  evidence  that  impregnation  must  have 
taken  phxce  when  the  girl  was  twelve  years  and  three  months  old. 

A  man,  ret.  45,  was  prosecuted  {R.  v.  Chattcnony,  Coventry  Sum, 
Ass.,  1838)  for  a  misdemeanour  in  having  had  carnal  knowledge  of  a 
girl  named  Sprason,  then  between  the  ages  of  ten  and  twelve  years. 
When  intercourse  was  first  had,  the  girl  was  eleven  years  and  eight 
months  old ;  it  was  repeated  several  times  subsequently :  and  when  the 
prosecutrix  gave  her  evidence  in  Court,  it  appeared  from  the  statement 
of  the  mother  that  she  was  in  the  last  month  of  her  pregnancy :  she 
was  then  not  quite  twelve  years  and  six  months  old.  Menstruation  had 
commenced  in  this  girl  at  the  age  of  ten  years  and  two  months,  and  had 
continued  regularly  up  to  December,  1847,  which  was  about  the  time 
when  she  first  had  intercourse  with  the  prisoner.  It  appeared  that  she 
was  a  factory-girl ;  and  to  the  heat,  confinement,  and  association  with 
males,  to  which  girls  are  subjected  in  this  employment,  may  be 
referred  the  early  commencement  of  puberty.  When  menstruation  has 
thus  commenced,  conception  may  always  be  the  result  of  sexual 
intercourse.    The  prisoner  was  convicted  {Med.  Gaz.,  vol.  42,  p.  751). 

Dixon  Mann  ("For.  Med.,"  p.  86)  gives  to  Dodd  the  eminence  of 
reporting  the  earliest  age  for  pregnancy  :  "  A  girl  began  to  menstruate 
at  twelve  months,  became  pregnant  when  eight  years  and  ten  months 
old,  and  was  delivered  of  a  living  child,  which  weighed  seven  pounds." 
This  will  probably  remain  a  record,  unless  the  one  mentioned  m  the 
B.  M.  J.,  July  2nd,  1904,  beats  it ;  but  this  is  founded  only  on  a 
newspaper  report  {vide  also  Lancet,  1,  1903,  p.  1822). 

4.  When  does  Menstruation  cease  (Climacteric  or  Meno- 
pause ^)  ?  The  average  age  at  which  this  function  ceases  in  women  is 

usually  from  forty  to  fifty  years  :  but  as  it  may  commence  early,  so  it  may 
continue  late  in  life.    In'one  case  it  has  been  known  to  cease  at  the  age 
of  twenty-three,  and  in  other  instances  it  has  continued  to  the  age  ot 
sixty-six  and  even  of  seventy-five  years  (Whitehead,  op.  cit.,  pp.  145 
et  seq.).    Out  of  many  cases  collected  by  Hogg,  the  earliest  age  at  whicli 
menstruation  ceased  was  twenty-three,  the  initial  period  having  been 
sixteen  years.    In  one  woman  it  ceased  at  thirty-four,  and  m  two  at  fitty- 
three  but  in  the  greatest  number  (nine)  it  ceased  at  forty-seven  {Med. 
Times  and  Gaz.,  1871,  2,  p.  555).   Koyle  describes  three  cases,  m  two  ot 
whicli  menstruation  continued  up  to  the  age  of  sixty-seven  {Lancet 
1860  2   n    527).    Thomas  met  with  a  case  m  which  a  woman  Had 
ceased  to  inenstruate  at  the  age  of  forty-five,  but  the  discharge  suddenly 
reappeared  after  an  attack  of  illness  when  she  had  reached  the  age 
of  sixty-nine.     The  discharge  appeared  several  times,  but  not  with 
monthly  periodicity.    It  seems  that  her  mother  and  sis  er  had  also 
ZusiZld  at  the  ages  of  sixty-nine  and  sixty  y-vs  (MaL  i  an^^ 
r^«^    1852   2    V.  148).     In  a  case  which  occurred  to  Capuion,  ic 
continued  beyond  the  nge  of  sixty  {op  cit..  p.  98) ;  but  a 
case  both  ot' late  meustiuation  and  late  pregnancy,  is  quoted  by  OiUa 
f- Bernstein.    A  woman,  in  whom  the  ' 
menstruated  until  her  ninety-ninth  year.     Her  first  child  was  bom 
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when  she  was  forty-seven,  and  her  seventh  ami  hxst  when  she  was  sixty 
veai-s  old  r  Med.  Leg."  4eme  ed.,,1848, 1,  257  ;  see  also  Bnand,  Man 
JirMPtl   Le.'  "  184G,  y.  137).    Other  cases  arc  recorded  on  good 
futhoSt     WhiteLa/communicated   to   the    Lancet     1886  the 
following  facts.    He  was  called  to  a  lady,  set.  77,  suffernig  from  uterine 
haemorrhage.    Upon  inquiry,  he  found  that  she  had  J^enstrua  ed 
monthly  up  to  the  time  at  which  he  saw  her.    The  discharge  lasted 
from  four  to  five  days,  and  had  then  left  her ;  but  on  this  occasion  it  had 
been  very  profuse.    She  was  restored  by  the  usual  remedies.  Other 
cases  a'^  Imported  (Amer.  Jour.  MecL  .So   July.  1845  p  172).    In  oiie 
of  these,  a  nun.  the  menses  ceased  at  fifty-two;  at  the  age  of  sixty- 
two  they  reappeared,  and  so  continued  regularly,  until  she  was  last  seen 
at  the  age  of  seventy-three.    In  another  instance,  a  nun  aged  ninety 
had  regularly  menstruated  from  the  age  of  fifteen  to  fifty-two  years. 
The  menses  then  ceased,  but  reappeared  at  the  age  of  sixty  without  pain, 
and  occurred  regularly  every  month  after  that  date.    Her  health  has 
been  good  throughout.    While  it  may  be  just  to  accept  these  cases  of 
menstruation  prolonged  much  beyond  the  average,  it  must  not  be 
forgotten  that  discharges  of  blood  from  the  vagina,  and  that  even  of  a 
periodical  nature,  may  be  due  to  disease  of  the  parts  ;  polypi,  malignant 
disease,  and  others,  may  certainly  cause  such. 

From  these  facts,  it  is  clear  that  it  is  impossible  to  fix  the  age  ol  a 
woman  by  the  period  at  which  this  "change  of  life  "occurs.  At  the 
best,  it  can  only  be  an  average  of  a  certain  number  of  instances.  This 
question  arose  {Clark  v.  Tatom,  Kingston  Lent  Ass.,  1848),  in  reference 
to  the  identity  of  a  woman,  through  whom  property  was  claimed  by  the 
husband,  who  was  the  plaintiff  in  the  action.  The  marriage  had  taken 
place  in  1794 ;  the  parties  separated  in  1809 ;  and  the  plaintiff's  wife, 
as  it  was  alleged,  died  in  1843,  when,  by  direction  of  the  defendant,  the 
age  of  fifty-five  was  put  upon  the  lid  of  the  coffin.  A  medical  gentleman 
who  attended  her  in  1841,  deposed  that,  from  being  then  in  her  menstrual 
climacteric,  he  should  consider  her  to  not  have  been  more  than  fifty  at 
that  time.  He  stated  that  the  general  period  for  the  cessation  _  of 
menstruation  was  forty-four ;  it  was  rarely  protracted  to  the  age  of  fifty. 
On  this  assumption,  it  was  impossible  that  the  deceased  could  have 
been  the  plaintiff's  wife,  because  at  the  time  of  the  alleged  marriage  she 
would  have  been  only  three  years  old.  On  the  part  of  the  plaintiff, 
direct  evidence  was  given  to  show  that  the  deceased  woman  was  his 
wife  ;  and  it  therefore* remains  to  be  considered  whether  the  adverse 
medical  opinion  is  or  is  not  consistent  with  medical  experience.  It  is 
obvious,  from  the  cases  above  quoted,  that  menstruation  may  continue 
to  sixty-six  or  seventy  years  of  age,  and  that  this  may  have  been  an 
exceptional  instance.  The  plaintiff  had  a  clear  right  to  this  medical 
presumption  in  his  favour  ;  and,  admitting  that  his  wife  was  seventeen 
at  her  marriage,  she  would  have  been  menstruating  in  her  sixty-sixth 
year.  Hence  it  is  evident  that  the  medical  facts  of  the  case  were 
consistent  with  the  evidence  adduced  on  the  part  of  the  plaintiff.  At 
tlie  trial  tliose  well-known  exceptional  cases  of  menstruation  beyond  the 
fiftieth  year  were  not  even  referred  to  :  nevertheless  the  jury  returned 
a  verdict  in  favour  of  the  plaintiff. 

5.  Is  it  possible  for  a  Woman  to  become  Pregnant  after 
Menstruation  has  Ceased  ?— It  is  commonly  asserted  and  believed 

M.J. — VOL.  II.  2 


18 


STERILITY  IN  WOMEN  FROM  AGE. 


that,  after  the  cessation  of  menstruation,  a  woman  is  sterile.  This  is 
doubtless  the  general  rule  ;  but  in  a  medico-legal  view  it  is  necessar}-- 
to  take  notice  of  the  exceptions.  Pearson  communicated  to  the 
Lancet  the  case  of  a  lady  aged  fort5'-four,  who  up  to  September,  183C, 
had  given  birth  to  nine  children.  After  this  the  menses  appeared  only 
slightly  at  the  regular  periods  until  July,  1838,  when  they  entirely 
ceased.  Owing  to  this,  she  supposed  that  she  was  not  liable  to  become 
pregnant;  but  on  December  31st,  1839 — therefore  eighteen  months 
after  the  entire  cessation  of  the  menses — she  was  delivered  of  her  tenth 
child.  Hence  conception  must  have  taken  place  at  from  eight  to  nine 
months  after  the  final  cessation  of  the  discharge. 

6.  The  Oldest  Recorded  Age  for  Pregnancy.— Dixon  Mann 

{loc.  cit.)  quotes  five  cases,  apparently  well  authenticated,  of  the  follow-^ 
ing  : — 1.  A  woman  of  55,  menopause  not  mentioned  ;  2.  A  woman  of 
49,  menopause  at  47;  3.  A  woman  of  50,  menopause  at  48  ;  4.  A 
woman  of  59,  menopause  at  51 ;  5.  A  woman  of  72,  menopause  at 
48,  all  giving  birth  to  children.    Duncan  concludes,  from  his  re- 
searches that  the  great  majority  of  the  population  is  recruited  from 
women  under  30,  but  that  the  mass  of  women  of  from  30  to  40  years 
contribute  to  the  general  fertility  a  larger  proportional  share  than 
the  mass  of  women  from  20  to  30.    There  is  a  gradually  increasing 
fecundity  as  age  advances  up  to  about  25,  and  then  it  dimniishes 
{Edin.  Month.  Jour.,  November,  1864,  p.  450).    The  age  at  which 
women  cease  to  bear  children  is  usually  from  40  to  50  years  ;  but  as 
they  may  menstruate,  so  they  may  conceive,  beyond  the  last  of  these 
periods.    Besides,  the  facts  above-mentioned  show  that  the  contmuance 
of  menstruation  is  not  absolutely  necessary  for  conception.  Numerous 
instances  are  on  record  of  females  advanced  in  life  bearing  children.  A 
case  is  reported  in  which  a  well-formed  woman,  who  had  been  married 
nineteen  years,  did  not  bear  a  child  until  she  had  reached  the  age  of 
0ty  (Schmidt's  "  Jahrb.  d.  Med.,"  1838,  S.  65;  Henke's  Zeitschr 
1844  S  251).    In  this  case  it  is  stated  that  menstruation  had  ceased 
two  years  before  conception.    Riittel  observed  in  twelve  women  that 
they  bore  their  last  children  at  ages  varying  from  forty-five  to  fifty  years. 
Ottinger  met  with  an  instance  of  a  womnn  bearing  a  child  at  hity ; 
Cederschiald  with  another,  where  the  woman  was  fifty-three  and  men- 
struation still  continued.    Haller  records  two  cases  m  which  women  at 
sixtij-three  and  seventy  respectively  bore  children  (Briand,     Man.  cle 
Med  Le^r  "  p.  137).    Nevermann  has  drawn  up  a  table  in  reterence 
to  the  late'ages  of  life  in  which  women  have  borne  children.    Out  ot 
1,000  cases  in  10,000  births,  he  found  that  436  children  were  born  by 
females  at  the  ages  respectively  : — 

.  8 
.  6 


Of  41  years 
..  42  ., 


101 

Of  48  years 

113 

}>  '^9 

70 

„  50  „ 

58 

„  52  „ 

43 

53  ,, 

12 

,,  54  ,, 

13 

43  „  . 

44  „  . 

45  „  . 

46  „  . 
„  47  „  . 

A  case  was  communicated  {Med.  Gaz.,  vol  39  p.  9f0)  ^^j^^fj;^^' 
in  which  a  woman  v^^.  fifty-five  years  of  age  when  her  last  child  was 
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born  -  she  menstruated  up  to  that  time.  In  Lord  v.  Colvm  (Vice- 
Chanc.  Court,  July,  1859),  one  of  the  questions  raised  was  whetlier  a 
woman,  ret.  52,  who  had  been'  married  thirty  years  without  liavmg 
children,  liad  then  passed  the  age  of  child-bearing:  her  issue  would 
take  the  benefit  of  certain  property  under  a  will.  It  was  decided  that  the 
woman  had  not  reached  an  age  at  which  it  could  be  said  to  be  imiiossihle 
that  she  might  bear  children.  In  a  return  of  the  Registrar-General 
for  Scotland  (February,  1862),  it  is  stated  in  the  Table  for  Glasgow, 
that  one  woman  who  was  only  18  had  had  four  children,  one  who  was 
22  had  had  seven  children,  and  of  two  who  were  only  34,  the  one  had 
had  thirteen  and  the  other  fourteen  children.  On  the  other  hand,  two 
women  became  mothers  as  late  in  life  as  at  51,  four  at  52,  and  one 
woman  was  registered  as  having  given  birth  to  a  child  in  her  fifty-seventh 
year  of  her  age.  For  a  case  in  which  pregnancy  and  abortion  in  a 
woman  of  fifty-six  gave  rise  to  serious  trouble,  vide  B.  M.  J.,  2,  1903, 
p.  323,  where  also  are  other  collected  statistics. 

We  cannot  pretend  to  fix  the  age  beyond  which  pregnancy  cannot 
occur.  Questions  of  this  kind  have  an  important  bearing  on  the 
subject  of  legitimacy  ;  and  unless  the  law  looks  to  sometbing  more  than 
ordinary  professional  experience  in  such  matters,  the  decisions  of  courts 
must  be  inequitable.  The  legitimacy  of  the  claimant  to  the  Douglas 
Peerage,  about  the  middle  of  the  last  century,  was  contested,  among 
other  grounds,  upon  the  presumed  loss  of  procreative  power  in  the 
woman  said  to  be  the  mother,  who  was  in  the  fiftieth  year  of  her  age  at 
the  time  of  the  alleged  birth,  and  who  therefore  must  have  conceived 
when  in  hev  forty-ninth  year.  Lords  Camden  and  Mansfield  justly 
decided  that  tliis  was  no  objection  to  the  legitimacy  of  the  appellant. 
The  fallacy  of  trusting  to  a  ground  of  this  kind  as  evidence  of  illegiti- 
macy is  proved  by  a  reference  to  the  numerous  instances  already  quoted. 
The  followins?  cases  show  the  more  recent  decisions  on  this  subject : — 
In  re  Winsloio's  Trusts,  Mnlins,  V.-C,  made  an  order  for  payment  out 
of  court  of  two  sums  to  two  ladies  respectivel3\  One  of  the  ladies  was  a 
widow,  about  tifty-five  years  of  age  ;  the  other  a  spinster,  was  fifty-three 
years  and  eight  months  old.  In  both  cases  the  parties  were  entitled  abso- 
lutely, subject  to  the  contingency  of  their  having  children.  In  a  more 
recent  case  (Gonduitt  v.  Soane,  May,  1871),  Wickens,  V.-C,  declined  to 
act  upon  the  presumption  whei'e  the  lady  was  in  her  fifty-third  year.  This 
was  a  case  arising  out  of  the  will  of  Sir  John  Soane.  He  had  directed  his 
trustees  to  convey  his  estates  to  his  great-grandchildren,  upon  whom  he 
had  also  settled  a  large  amount  of  personalty,  now  represented  by 
upwards  of  180,000L  in  court.  The  testator  left  two  sons,  who  each 
left  children ;  several  of  the  grandchildren  had  died,  without  leaving 
children,  tlje  siu'vivors  being  two  daughters  of  the  eldest  son,  who  were 
both  married  but  bad  no  children  ;  and  two  daughters  and  a  son  of  the 
younger  son.  The  married  ladies  were  stated  to  be  of  the  age  of  fifty- 
seven  and  fifty-two  years,  and  the  case  now  came  before  the  court  to 
obtain  its  sanction  to  a  sale  of  a  part  of  tlie  real  estate,  on  the  assumption 
that  tliey  were  beyond  the  age  at  whicb  it  could  be  expected  that  they 
would  liave  children.  The  Vice-Cbancellor  declined  to  make  any  order 
astotlie  sale  of  the  real  estate,  stating  that  he  did  not  consider  he 
had  any  jurisdiction  to  do  so.  In  one  instance  which  he  had  heard 
mentioned  by  the  Master  of  the  Rolls,  a  child  had  been  born  when 
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the  lady  was  six  years  beyond  the  age  of  the  younger  of  these  two 
ladies. 

In  Forty  v.  Forty  (February,  1853),  Kindersley,  V.-C,  decided  that 
an  unmarried  lad}',  ret.  53,  might  be  presumed  to  be  beyond  the  age 
of  child-bearing,  although  in  this  case  security  was  required  for  the 
repayment  of  the  money  in  the  event  of  her  marrying  and  having  lawful 
issue.  On  this  precedent,  a  woman  who  has  passed  the  age  of  fifty- 
three  is  presumed  in  law  to  be  past  the  age  for  child-bearing  {Med. 
Times  and  Gaz,  1871,  2,  p.  114). 

A  case  somewhat  similar  to  the  Douglas  case  was  the  subject  of  a 
trial  in  France  in  1754.  Frangois  Fajat  claimed  an  estate  as  heir  to 
his  mother.  His  claim  was  resisted  on  the  ground  that,  according  to 
the  baptismal  registry,  his  mother  could  not  have  been  the  legitimate 
heiress  of  the  party  through  whom  the  claim  accrued ;  because  her 
alleged  mother  would  then  have  been  in  h.ev  fifty -eighth  year  ;  and  this, 
it  was  alleged,  was  beyond  the  age  of  child-bearing.  Ancient  records 
were  searched,  and  the  claim  of  legitimacy  was  admitted,  because 
menstruation  and  conception  had  been  known  to  occur  at  periods  of  life 
even  later  than  this  (Capuron,  "  Med.  Leg.  des  Accouch.,"  p.  93).  This 
author  quotes  a  case  in  which  a  healthy  woman  menstruated  uutil  she  had 
passed  her  sixtieth  year,  and  her  last  child  was  born  when  she  was  sixty 
years  of  age  {op.  cit.,  p.  98).  Other  cases  of  births  at  the  respective 
ages  of  sixty-tliree  and  sixty-five  are  referred  to,  but  these  appear  to  be  of 
a  less  autlienticated  kind.  The  truth  is,  in  giving  a  decision,  the  law 
is  bound  to  look  to  the  anomalies  connected  with  the  exercise  of  the 
generative  function  ;  and  therefore  the  limited  experience  of  a  few 
medical  witnesses,  casually  taken,  can  hardly  be  expected  to  supply 
satisfactory  answers  to  questions  of  this  kind.  _  It  establishes  no  pre- 
sumptions respecting  the  presence  or  absence  of  child-bearing  power  at 
any  period  of  life  ;  but  leaves  each  case  to  rest  upon  the  whole  of  the 
circumstances  which  attend  it.  The  record  still  seems  to  remain  with 
Dixon  Mann's  case,  rat.  72.  ,  . 

In  the  Court  of  Appeal  in  May,  1904,  the  following  case  was 

decided.    The  report  has  historical  value  for  its  legal  references,  and 

is  therefore  quoted  in  full : — 

Before  Lords  Justices  Vaiighau  Williams,  Stirling,  and  Cozens-Hardy.  _ 
The  singular  task,  but  important  one  from  a  legal  standpoint  was  set  their 
lordships  of  deciding  at  what  age  a  woman  should  be  presumed  to  be  incapable  ot 

'^'The'matter  arose  by  way  of  an  interlocutory  appeal  from  a  refusal  of  Mr. 
Justice  Buckley  to  order  to  be  paid  out  of  court  two  sums  amoimtmg  m  the  aggie- 
Se  to  6  041/.,  which  stand  to  the  credit  of  a  Mrs.  Hoy  and  and  her  children. 
^  The  money  was  left  in  trust  for  Mrs.  Hoyland  for  hfe,  and  atter  her  death  to 
ber  chilSen  o^n  their  attaining  the  age  of  twenty-one.  Mrs  Hoylaad  was  born  m 
January  1852,  and  was,  therefore  aged  fifty-two  years  and  four  months.  She  was 
mSd  on  Auo-ust  19  h,  1875,  and  had  five  childi-en,  the  four  who  smwived 
wTnf  all  attained  the  age  of  tVenty-one,  the  two  youngest-twins-bemg  bora 
orM?v  27th  1882.  Mr!  Hoyland  died  on  March  22nd,  1896.  For  some  years 
prio^^to\i  death  h;  was  not  living  with  his  wife,  but  for  six  years  after  the  birth 

w^o^^^^^^^^^^^       Mi-s.  Hoyland.  pointed  out  that  the  rea^^^^^^^^ 
l!  a  pelrage  cS,  Price  v.  Bowstead,  similar  to  this,  an  order  was  made  m  favour 
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of  tho  petitioner,  who  was  fifty-tliree.    Other  cases  simihu-  to  this  m  which  orders 
vvoro  made,  woi^  lu  re  Widdowson^s  Trads.  tim  ago  being  fitty-throe  years  and 
ino  months,  and  In  re  Milner'a  EstaW.,  tho  wi.h.w  being  torty-nine  and  a  half,  and 
vin-  boon  niurriod  twonty-six  years,  without  chiUlron.    In  the  case  of  Brown  y. 
tlio  widow  was  fifty-two.  and  had  two  children,  and  an  order  was  made;  in 
the  case  Li  re  Allunsons  Trusts,  the  widow  had  been  mamed  fatteen  years,  was 
Sty-one  years  and  eleven  months  old,  and  there  were       children.    There  again 
an  order  was  made.    In  Archei-  v.  Dowsin  the  widow  was  fifty- three  the  only  child 
was  twentv-two,  and  the  husband  had  been  dead  four  years,  and  it  was  presumed 
there  would  be  no  more  children.    In  Faterson  v.  Kanpion  an  oixier  was  made  m 
favour- of  a  spinster  aged  fifty-four;  in  Ilodcjes  v.  Hodj,e^  an  order  was  made  m 
favoiu-  of  a  lady  who  was  fifty-five,  had  been  married  eight  years,  was  Imng  with 
her  husband,  and  had  no  children;  and  in  Grahavi  v.  i^arsoHS,  Vice-Chancellor 
Bacon  made  an  order  in  favour  of  a  widow  aged  fifty-one,  without  children. 

Lord  Justice  Vaughan  WiUiams  thought  there  had  been  a  general  unwilling- 
ness to  make  a  presumption  before  the  age  of  fifty-three  or  fifty-four,  unless  there 
were  special  circumstances.  His  lordship  cited  a  case  m  lb66  when  a  number  of 
cases  dealt  with  in  two  centui-ies  were  set  out  in  order  of  date,  the  ages  being, 
respectively,- 69  years,  66  years,  65  years,  64  years,  59  years,  57  years,  56  years 
55  years,  and  53  years.  For  some  reason  or  other,  he  commented,  there  had 
been  steady  progress  downwards  in  these  two  centuries,  seemg  that  our  great 
grandfathers  put  the  age  at  69  years. 

Lord  Justice  Cozens-Hardy  remarked  that  the  courts  never  made  the  presumption 
now  if  the  age  was  under  fifty.  n       .  •, 

Mr.  Terrell  said  Mr.  Justice  Buckley  thought  the  age  should  be  htty-tour  and  a 
half.  In  the  first  case  there  was  little  probability  of  the  widow  marrying  again, 
and  the  chances  of  additional  children  were  verj-;  remote.  If  the  fund  were  not  paid 
out  she  and  the  children  might  die  without  having  the  benefit  of  it.  _ 

There  was  no  opposition  on  behalf  of  the  trustees  to  the  application.  _ 

Lord  Justice  Vaughan  Williams  thought  the  mere  fact  that  the  petitioner  was 
fiftj'-two  was  not  sufficient  in  itself  to  justify  the  presumption.  The  circumstances 
of  each  case  must  always  be  regarded.  Seeing  that  the  petitioner  was  fifty-two, 
that  her  last  child  was  born  in  1S82,  and  that  she  had  lived  with  her  husband  for 
six  years  after  that,  and  considering  also  that  they  would  not  be  interfering  with 
the  right  of  any  living  person,  he  thought  they  might  safely  make  the  presumption 
and  the  order  for  payment  out  of  court. 

The  order  for  payment  was  accordingly  made. 

(B)  Sterility  from  Surroundings. — (a)  In  the  Male. — Apart  from 
actual  impotence,  the  law  takes  no  cognisance  of  sterility  in  the  male  : 
as  a  medical  question  it  could  only  be  decided  by  finding  that  all  the 
spermatozoa  in  the  testicular  secretion  were  motionless  and  dead. 
Personal  abuse  is  alleged  to  cause  it,  but  this  the  editor  would  think 
is  extremely  doubtful.  No  further  comments  are  necessary  from  a 
medico-legal  point  of  view. 

(6)  Li  the  Female. — We  have  only  to  appeal  to  known  facts  amongst 
domestic  animals  and  amongst  wild  animals  kept  in  a  state  of  con- 
finement to  be  at  once  certain  that  surroundings  have  some  influence 
upon  conception ;  manj'  of  such  have  been  examined  after  death  and 
found  to  be  perfectly  healthy  and  capable  of  bearing  progeny  so  far 
as  anatomy  or  structure  is  concerned.  Again,  in  human  beings  there 
are  many  instances  of  women  who  have  been  sterile  to  one  husband 
and  fertile  to  another  without  any  suspicion  of  the  fault  l3'ing  with 
the  husband,  or  rather,  without  any  proof  that  such  was  the  case.  The 
explanation  of  these  facts  is  obscure.  On  the  one  hand,  disease  may  be 
of  such  a  subtle  or  physiological  character  that  the  ova  of  the  female 
may  be  incapable  of  fertilisation;  on  the  other  liand,  there  may  be 
mechanical  impediments  to  the  proper  meeting  of  sperm  and  germ, 
impediments  of  such  slight  character  as  to  be  overlooked  on  autopsy. 
For  a  few  further  remarks,  vide  "  Sterility  from  Disease." 
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Local  causes  for  sterility — 


In  the  male 


In  tlie  female 


In  the  male 


Congenital  Conditions. 

Absence  of  testicles. 

Absence  of  penis  (?). 

Ill-development  of  testicles. 

Disease  of  testicles  in  utero  (?). 

Misplacement  of  testicles  (?). 

Malformations  of  penis,  epi-  and  hypospadias. 

/Absence  of  ovaries. 

Absence  of  uterus. 

Ill-development  of  ovaries. 

Ill-development  of  uterus. 
V  Absent  vagina. 

Acquired  Conditions. 

Complete  amputation  of  penis  (?). 
Excision  of  testicles. 
Disease  of  testicles. 
Accident  to  testicles. 
Atropliy  of  testicles  from  mumps,  etc. 
[^Masturbation  and  spermatorrlioea. 


In  the  female 


Excision  of  ovaries. 
Disease  of  ovaries. 
Excision  of  uterus. 
Disease  of  uterus. 
Occlusion  of  vagina  from  disease. 
^Disease  of  vagina. 

It  will  only  be  necessary  to  say  a  few  words  on  some  of  these 
conditions. 

Complete  absence  of  testicles  and  of  penis  are  theoretically 
possible  conditions,  but  no  record  seems  to  exist  of  a  case  in  which  the 
fact  has  been  of  any  medico-legal  interest  whatever;  and,  except  in 
monstrosities,  such  a  condition  must  be  of  most  extreme  rarity.  Of 
ill-development  of  the  testicles,  due  to  intra-uterine  disease,  the  same 
remarks  may  be  made  ;  a  case  is  quoted  under  "  Impotence,"  supra. 

Sterility  in  Relation  to  Monorchism  and  Cryptorchism  — 

In  some  males  the  testicles  do  not  descend  into  the  scrotum  at  the 
usual  period,  but  one  or  both  may  remain  in  the  abdomen,  or  in  the 
inguinal  canals,  and  only  descend  some  time  after  birth  or  not  at  all ; 
or  one  may  be  found  in  the  scrotum,  and  the  other  remain  during  hte 
in  the  abdomen ;  or  both  may  be  retained  in  the  abdomen.  In  some 
cases  of  partial  descent  the  organs  have  been  mistaken  for  and  treated 
as  ruptures  by  the  application  of  a  truss.  In  one  instance  the  attempt 
to  reduce  the  tumour,  mistaken  for  hernia,  and  the  application  of  a- 
truss,  caused  the  death  of  the  person  {Med.  Times  and  Gaz.,  1861,  1, 
p.  240).  When  one  testicle  only  has  descended,  there  is  no  ground, 
cateris  paribus,  to  impute  impotency  :  the  descended  organ  has  been 
found  healthy  and  to  contain  spermatozoa,  while  the  retained  testicle 
and  its  ducts  have  in  some  cases  been  found  not  to  contain  sperma- 
tozoa.   Curiing  collected  six  of  these  cases,  of  which  four  fell  under 
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/a  r\ ,  Qfoviiifv  \n  Man  "  1846,  p.  6  :  Med.  Times 
^^^^X"rV218      meil  nlS'testicle'lL.  descended,  the 

J^XS  n^^pa^^-tils  a.e  caUed  6^^^^^^^      while  those 

Seveid  sTec  mens  of  the  secretion  were  examined,  and  no  spermatozoa 
wele  deteSe  Another  case  was  examined  with  a  hke  result  (L^ice  , 
1860  p  66),  and  a  third  by  Cm-ling  {Med.  Times  and  1861  1 

i  213)  The  conclusion  to  which  these  observations  have  led  is,  that 
aithouihin  cases  of  non-descent  there  may  be  a  capacity  of  sexual 
h  tercourse,  it  would  not  be  prolific :  the  person  would  be  sterile. 
Accord  ng  to  this  view,  malposition  of  the  organs  must  be  taken  as 
„n?us  with  defective  Lvelopment :  as  a  result  of  -Iposi- 
tion  they  are  not  capable  of  secreting  prolific  spermatic  fluid,  and  the 
person  is  as  sterile  as  if  he  had  no  testicles.  The  cases  of  monorchids 
reported  by  Curling  {op.  cit.,  p.  8)  to  some  extent  support  this  theory, 
sre  spenLitozoale/e  found  only  in  the  fluid  of  that  testicle  which 
occupied  its  usual  position  in  the  scrotum  He  also  collected  from 
various  sources  seven  cases  of  cryptorchids,  in  which  both  testicles 
were  either  in  the  abdomen  or  in  the  inguinal  canals;  the  fluid  con- 
tained in  them  was  destitute  of  spermatozoa,  and,  although  impotency 
did  not  exist,  these  persons  either  were  or  were  presumed  to  be 
unprolific.  Godard  has  noticed  that  horses  whose  testicles  are  retained 
in  the  abdomen,  although  capable  of  intercourse,  are  sterile,  and 
veterinary  surgeons  consider  this  the  rule.  r   x     i  •  i 

On  the  other  side  of  the  question  there  are,  however,  facts  which 
are  wholly  inconsistent  with  this  theory.    Two  cases  of  cryptorchism 
occurred  "in  the  practice  of  Cock.    The  testicles  in  these  men  had  not 
descended,  but  their  virile  functions  were  undisputed.    One  of  them, 
before  he  had  reached  the  age  of  thirty  years,  had  been  twice  married, 
and  had  had  children  by  each  wife,  besides  illegitimate  children  which 
were  affiliated  on  him  during  the  time  he  lived  in  service.   In  a  report 
of  cases  o  f  hernia  by  Poland  (Guy's  Hosp.  Rep.,  1843,  p.  163), 
there  is  the  case  of  a  man,  set.  29,  a  cryptorchid,  whose  testicles  had 
never  descended.    Poland  states  that  there  was  not  the  slightest  trace 
of  scrotum,  but  the  penis  was  well  developed,  and  there  Avere  all  the 
other  signs  of  virility.    This  man  married  when  he  was  twenty :  he 
liad  had  two  children  by  his  first  wife,  and  at  the  time  of  his  admission 
into  tlie  hospital  had  been  married  two  years  to  a  second  wife.  In 
1862  there  was  in  Guy's  Hospital  a  patient  whose  testicles  had  not 
descended — they  were  lodged  in  the  inguinal  canals.    The  man  was 
thirty-two  years  of  age,  well  developed,  with  every  appearance  of  virility 
about  him,  and  with  the  same  masculine  development  which  is  seen  in 
other  men  of  the  same  age.    This  man  ^Yas  married,  and  had  had  two 
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children  by  his  wife.  Since  puberty  he  had  always  been  competent,  and 
he  ridiculed  the  idea  that  his  testicles  were  inefficient.  Another  case  is 
referred  to  by  Curling  {op.  cit.,  p.  9),  wliich  occurred  to  Debrou.  The 
testicles  were  in  the  inguinal  canals  ;  there  was  no  scrotum.  The  man 
had  been  married,  and  had  had  one  son  by  his  wite. 

The  following  case  is  reported  by  Dr.  11.  Milner  Smyth,  Assistant 
Medical  Officer,  Government  Plospital,  Durban,  under  date  July  26th, 
1899  :  "  W.  H.,  a  seaman,  set.  34,  admitted  for  strangulated  hernia.  At 
the  operation  the  right  testicle  was  found  behind  the  loop  of  strangu- 
lated gut  in  the  inguinal  canal,  the  left  was  easily  felt  at  the  margin 
of  the  external  ring  in  the  canal;  recovery  was  rapid,  but  he  had  an 
attack  of  orchitis.  The  earlier  history  is  as  follows :  Since  childhood 
has  always  enjoyed  excellent  health.  Tiie  testicles  were  never  at  any 
time  in  the  scrotum,  and  of  this  he  never  seems  to  have  taken  any 
particular  notice.  He  is  now  thirty-four,  a  strong,  fully-developed 
muscular  man.  Since  puberty  has  had  full  sexual  power  and  was 
married  sixteen  years  ago  at  the  age  of  eighteen  ;  five  children  born 
to  him,  one  being  now  alive.  The  testicle  which  was  seen  and 
examined  in  the  canal  was  smaller  than  normal,  soft  and  elastic  on 
pressure.  The  left  appears  of  about  the  same  size  and  character. 
The  penis  was  well  developed.  I  may  say  that  the  man  has  been  seen  by 
several  j)ractitioners,  and  there  is  no  doubt  whatever  of  the  paternity 
of  the  children,  his  wife  being  devoted  to  him  and  her  children,  and 
the  home  life  is  a  particularly  happy  one." 

By  these  facts,  therefore,  it  is  established  that  cryptoi'chids  are 
not  necessarily  sterile,  and  that  no  absolute  rnle  can  be  laid  down 
respecting  the  existence  or  non-existence  of  prolific  power  under  such 
circumstances.  It  has  been  objected  that,  in  the  above  instances  of 
prolific  power,  spermatozoa  have  not  been  proved  to  exist  in  tlie 
spermatic  secretions  of  the  individuals,  and  that  the  evidence  is  there- 
fore incomplete.  But  these  bodies  have  not  been  proved  to  be  absent, 
and  most  persons  will  agree  that  there  is  no  better  evidence  of  prolific 
power  than  the  procreation  of  children,  whether  spermatozoa  are  or  are 
not  detected — a  matter  which  will  sometimes  depend  on  the  accuracy 
of  observation  or  experience  of  the  examiners  or,  it  may  be,  on  a 
morbid  state  of  secretion.  In  one  case  Casper  found  spermatozoa  in 
the  fluid  emitted  by  a  cryptorchid  ("  Gerichtl.  Med.,"  vol.  2,  p.  187). 
One  affirmative  instance  "is  sufficient  for  all  the  purposes  of  law,  to 
overthrow  ninety-nine  negative  instances  ;  and,  as  a  physiological  fact, 
it  is  obvious  that  the  organs  which  have  not  descended  are  not  always 
defective  in  structure  or  function.  The  facts  above  mentioned  prove 
that  there  is  no  reasonable  ground  for  pronouncing  them  to  be 
absolutely  sterile  or  unprolific,  merely  because  their  testicles  are  not 
in  the  scrotum.  If,  with  a  non-descent  of  these  organs,  there  should 
be  a  non-development  of  the  other  external  organs,  and  this  is 
accompanied  by  a  total  want  of  the  characters  of  virility,  then  the 
person  may  be  impotent  or  sterile,  or  both.  The  testicles  may,  in  such 
!i  case,  be  either  congenitally  absent  or  physically  imperfect — a  fact 
only  ascertainable  by  an  examination  of  the  body  after  death.  On  the 
other  hand,  in  cases'in  which  there  are  no  external  marks  of  eff"eminacy, 
or  other  grounds  for  suspecting  a  want  of  procreative  power,  and  the 
person  is  capable  of  sexual  intercourse,  this  imperfection  does  not 
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offer  any  bar  to  marriage,  nor  is  it  a  sufficien  ground  for  divorce  It 
would  not  institV  a  medical  man  in  denyu.g  the  paternity  of  a  child  on 
a  question  of  ariiliation,  bastardy,' or  inheritance  ;  and  so  long  as  the 
power  of  sexual  intercourse  existed,  it  would  no  justify  him  m 
rnouncing  the  person  to  be  incurably  sterile  Ihe  capacity  lor 
sexual  inteicourse  is  the  fact  to  which  the  English  law  comnion  y  looks 
or  hese  occasions.  If  this  exists,  then  it  will  hardly  entertam  the 
question-surromided  as  it  may  be  with  conflicting  medica  opmions- 
whether  from  the  mere  retention  of  the  organs  in  the  abdomen,  the 
fluid  secreted  is  or  is  not,  of  a  prolific  nature  ?      ,      „    ^       .  „ 

Epi-  and  Hypospadias.-These  terms  merely  refer  to  malforma- 
tions of  the  penis  of  such  a  nature  that  the  opening  of  the  urethra-- 
through  which  the  seminal  fluid  has  to  pass— is  not  situated  at  the  end 
of  the  glans  penis,  but  at  a  varying  distance  from  the  end,  either  on  the 
dorsuin  (epi)  or  on  the  under  surface  (hypo)  of  the  penis.    Cases  o 
either  condition  are  by  means  infrequent,  scattered  through  all  medical 
journals.    Unless  the  condition  is  associated  with  some  other  develop- 
mental anomaly— absence  or  ill-development  of  the  testicles--tliere 
can  arise  no  question  of  ahsolale  sterility,  for  the  seminal  fluid  is  in 
itself  as  fertile  as  possible  ;  but  the  question  is  simply  one  of  whether, 
ill  the  natural  act  of  copulation,  the  semen  will  be  placed  withm  the 
vaginal  orifice,  and  so  have  an  opportunity  of  reaching  the  ovum 
{vule  "Artificial  Impregnation").    It  is  reported  that  some  aboriginal 
tribes  in  uncivilised  countries  have  recourse  to  artificial  hypospadism 
as  a  means  of  allowing  unfruitful  connection. 

The  power  to  have  fruitful  intercourse  will  in  either  case  depend 
on  the  situation  of  the  urethral  aperture.    Eiittel  knew  an  instance  of 
a  hypospadian   having  several   children    (Henke's  Zeitsch:,  1844, 
p.  258).    Some  doubt  has  existed  respecting  the  virile  powers  of  liypo- 
spadians.    In  1850,  a  lad,  aged  seventeen,  was  summoned  on  a  charge  of 
affiliation,  in  reference  to  the  pregnancy  of  a  girl  aged  eighteen.  The 
defence  was  that  he  could  not  be  the  father  of  a  child,  because  there 
was  such  a  malformation  of  the  penis  as  to  prevent  prolific  intercourse. 
On  examination,  the  urethra  was  found  to  terminate  on  the  under- 
surface  of  the  penis,  about  an  inch  and  a  half  from  the  glans,  by  a 
small  elliptical  orifice,  which  allowed  the  urine  to  pass,  but  with  some 
difficulty.    One  medical  witness  gave  it  as  his  opinion  that  it  was  not 
impossible,  but  highly  improbable,  that  the  defendant  should  possess 
l)rocreative  power ;  another  freely  admitted  the  boy's  capacity,  and  the 
case  was  decided  against  the  defendant.    He  was  pronounced  to  be  tln^ 
father  {Med.  Times,  1850,  2,  p.  321).    This  decision  was  physiologi- 
cally correct.    When  the  urine  can  pass,  the  seminal  fluid  can  pass ; 
and  the  only  question  is,  whether  the  intromission  can  be  such  as  that 
the  misplaced  orifice  should  come  in  contact  with  any  part  of  the 
vagina.    This  must  depend  on  the  situation  of  the  orifice.  [Cases 
illustrative  of  the  fully  prolific  powers  of  liypospadians  will  be  found  in 
the  Med.  Times,  1850,  2,  pp.  292,  392.    An  instance  of  the  virility  of 
a  hypospadian  has  also  been  published  by  Noble  {Assoc.  Med.  Jour., 
March,  1853,  p.  23G)].    Similar  remarks  apply  to  epispadians.  These 
malformations  are  sometimes  remediable  by  operation ;  but  whether 
remediable  or  not,  they  are  not,  under  any  circumstances,  to  be 
regarded  as  absolute  causes  of  sterility. 
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A  case,  apparently  involving  a  question  of  this  kind,  was  tried  at 
the  Manchester  Lent  Assizes,  1867  {R.  v.  Milner).  A  woman  was 
indicted  for  perjury.  She  had  sworn,  in  an  affiliation  case,  that  one 
Shepherd  was  the  father  of  her  child.  A  few  months  before  the  child 
was  born.  Shepherd  had  married  another  woman.  Shepherd,  the 
]irosecutor,  swore  that  he  never  had  had  connection  with  the  woman, 
alleging  that  he  was  impotent  and  incapable.  Three  surgeons  swore, 
from  an  examination  of  Shepherd,  that  it  was  impossible  that  he  could 
be  the  father  of  the  prisoner's  child.  Shepherd's  wife  also  swore  that 
her  marriage  had  })ever  been  consummated.  Prior  to  her  marriage 
she  had  had  a  child.  Shepherd  was  asked  how,  under  these  circuur- 
stances,  lie  came  to  enter  the  marriage  state.  He  replied  that  they 
did  not  desire  any  family,  and  they  had  agreed  to  live  together.  Two 
medical  men  were  then  called  for  the  defence,  and  they  said,  although 
Shepherd  was  somewhat  different  from  other  men,  it  was  more  than 
probable  that  he  might  have  a  family.  Sliee,  J.,  stopped  the  case,  and 
said  that,  as  the  medical  evidence  was  very  conflicting,  it  was  impossible 
to  convict  the  woman. 

In  the  Female. — On  the  congenital  conditions  enumerated  above, 
not  much  needs  to  be  said.  Sterility  rarel}-^  becomes  a  medical  question 
in  contested  cases  of  legitimacy  ;  for  the  claim  on  the  part  of  a  person  to 
be  the  oflspring  of  a  particular  woman,  unless  she  were  in  collusion  with 
the  claimant,  could  only  be  made  after  her  death  ;  and  if  not  disproved 
by  medical  evidence,  showing  that  the  woman  could  not  have  borne 
children,  it  would  in  general  be  easily  set  aside  by  circumstances.  If 
the  uterus,  ovaries,  or  other  parts  were  congenitally  defective  or  absent, 
or  if  there  were  external  sexual  malformation,  accompanied  by  occlusion 
or  obliteration  of  the  vagina,  a  medical  witness  would  have  no  difficulty 
in  saying  that  the  woman  must  have  been  sterile  {Aled.  Times  and  Gaz., 
1858,  1,  p.  96).  A  mere  occlusion  of  the  vagina,  removable  by 
operation,  does  not  necessarily  indicate  sterility,  for  the  internal 
organs,  including  the  womb,  may  be  healthy  and  sound.  In  some 
instances  the  ovaries  or  the  uterus  are  entirely  absent,  or  the  Fallopian 
tubes  are  obliterated — conditions  which  cannot  in  all  cases  be 
determined  during  life ;  whilst  in  other  instances  these  organs  exist, 
but  are  defectively  developed.  Coley  relates  a  case  in  which,  in  the 
body  of  a  woman  jet.  26,  the  womb  was  found  not  larger  than  in  an  infant 
of  one  or  two  years  of  age.  The  mouth  and  neck  of  the  uterus  were 
perfectly  defined,  but  were  not  larger  than  a  crowquill  in  diameter,  and 
one  of  the  ovaries  was  imperfect.  The  patient  had,  on  a  few  occasions, 
observed  an  appearance  resembling  menstruation  ("Obstet.  Rec,"  May, 
1848,  p.  169).  The  absence  of  a  womb,  and  the  absence  of  the  function 
of  menstruation,  do  not  necessarily  prevent  the  development  of  strong 
sexual  propensities,  although  there  is  of  course  incurable  sterility  (See  ^ 
case  in  Assoc.  Med.  Jour.,  July  29th,  1853,  p.  672).  A  congenital 
absence  of  the  uterus  and  ovaries  is  not  inconsistent  with  a  full 
development  of  other  parts.  Hertz  met  with  a  case  of  this  kind.  _  A 
woman,  jet.  40,  had  enjoyed  good  health  up  to  the  last  year  of  her  life. 
On  inspection  there  was  "a  complete  absence  of  the  uterus  and  ovaries. 
The  vagina  was  normal,  terminating  in  a  cul-de-sac.  The  clitoris  was 
well  developed,  together  with  the  labia  and  mons  veneris.  The  breasts 
were  lai-ge  and  plump.    The  whole  aspect  attested  the  attributes  of  a 
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'''"Lme'fX  p.  :    ?  cLSof  sterility  in  a  woman  are  removable 
,       .     ■I'ln.rwhen  the  vagina  is  unnatmally  closed,  tins  condition 
;  Ar\-rmedied  by  operation.    An  instance  of  tins  kmd  is 
may  be  ofteii  „^       j  40,  p.  1116),  in  ivliich  a  woman 

related  by -Dumville  f  f  /^'^l^U.  It  is  a  feet  woitby  of  notice, 
ttt"i??i:f  S;t«S'  4  n  ai:in\tir  normal  condition,  the  s.iglitest 

3^in£id^b:"ttm::^-rr 

Tthe  LanL  (June  19th,  1847,  p.  651),  and  there  are  many  others  of  a 
sLilL  mture      record.    Sometimes  the  externa  passage  is  ft^e,  but 
ongen^^^^^^  occlusion  may  be  at  the  mouth  o  the  uterus     Ihis  is  a 
caLe  ifsteriUty  which,  however  admits  f^^^^f^^^^^^^^^ 
of  this  kind  have  been  successfully  treated  {Med.  Gaz.,  \oi.  db,  p. 

Acquired  Conditions. 

In  the  Male.— With  regard  to  penile  conditions  the  question  is 
really  rather  one  of  impotency  than  of  sterility  {vide  ante)  h^xi  it  is  of 
course  obvious  that  complete  amputation  must  render  both  conditions 

TOh  regard  to  testicular  disease,  accident,  or  removal,  the  question 
is  more  complicated,  for  it  involves  two  separate  considerations  or 
perhaps  three.  First,  the  actual  formation  of  spermatozoa  ;  secondlj^, 
and  equally  important,  are  those  formed,  alive  (fertile)  ?  and  thirdly, 
can  they  escape  from  the  male  organ  ?  There  can  be  no  doubt  about 
the  extreme  case  of  amputation  of  the  testicles  causing  idtimate  sterility, 
though  even  here  animals  have  been  known  to  be  prolific  for  a  certain 
time  after  castration  ;  and  one  case  is  on  record  in  which  a  man,  both 
of  whose  testicles  had  been  carried  off  by  a  gunshot,  is  said  to  have 
retained  the  power  of  impregnating  his  wife  after  the  healing  of  the 
wound  (Henke's  Zeitschr.,  1842,  1,  348,  and  352).  It  must  be 
assumed  that  the  vesiculte  seminales  contained  sufficient  semen  for  the 
purpose. 

With  regard  to  disease  it  is  by  no  means  easy  to  determine  what 
degree  of  it  will  render  a  man  sterile  ;  if  with  extreme  wasting  of  the 
testicles  or  very  extensive  disease  sexual  desire  entirely  disappears,^ 
there  can  be  no  doubt  of  sterility,  but  the  fact  itself  of  absence  of 
desire  under  such  circumstances  cannot  be  proved  by  medical  evidence, 
it  must  depend  upon  the  statement  of  an  interested  party.  It  is  stated 
to  liave  been  proved  by  microscopical  examination  that  spermatic 
secretion  of  fertile  (or  at  least  living)  spermatozoa  still  continues  even 
when  only  a  small  part  of  the  gland  has  remained  healthy. 

Stricture  of  the  urethra  need  not  be  considered,  for  where  urine  can 
pass  semen  can  do  so,  but  it  is  otherwise  when  the  spermatic  cord  is 
diseased,  blocked,  ligatured,  or  cut  in  any  part  of  its  course  from  art 
or  disease ;  sucli  a  condition  if  provable  would  render  sterility  certain. 
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It  is  alleged  that  excessive  personal  abuse  will  render  a  man  sterile  ; 
it  is  to  the  last  degree  difficult  to  obtain  any  evidence  on  this  point', 
but  the  editor  believes  the  statement  to  be  absolutely  incorrect,  though 
he  thinks  that  a  condition  of  emotional  impotencv  might  temporarily 
arise  from  this  cause. 

In  the  Female.— This  subject  belongs  so  much  more  to  clinical 
gyna3Cology  than  to  forensic  medicine,  that  little  needs  to  be  said  upon 
it.  Cases  are  recorded  from  time  to  time  in  which  women  have 
borne  children  even  after  double  ovariotomy.  In  the  B.  M.  J.  for 
March  26, 1904,  are  reported  two  or  three  cases  of  impregnation  under 
conditions  which  would  at  first  sight  render  it  impossible.  A  dis- 
cussion will  also  be  found  in  the  same  place  on  how  the  ripe  ovum 
reaches  the  uterus.  Clinically  there  can  be  no  doubt  about  all  the 
diseases  enumerated  above  causing  an  incapability  on  the  part  of  a 
woman  of  haying  living  children,  but  as  this  is  not  considered  sufficient 
ground  for  divorce,  it  never  comes  before  a  court  of  law  as  a  subject 
upon  which  medical  evidence  is  required  re  Sterility,  though  the  cause 
of  the  disease  may  do  so  {vide  "  Divorce  ")• 

Condamine,  of  Lyons,  in  the  "Ann.  de  Gynec.  et  d'obst."  for 
March,  1904,  gives  instances  of  pregnancy  in  women  the  subjects  of 
bilateral  ovarian  dermoid  tumours. 

An  absence  of  the  menstrual  function  (amenorrhoea)  has  been 
described  as  a  cause  of  sterility ;  but  several  cases  have  been  already 
mentioned,  which  show  that  women  who  have  never  menstruated,  or 
in  whom  the  discharge  has  appeared  and  has  ceased  for  many  years, 
and  who  are  otherwise  healthy  and  well  formed,  may  become  impreg- 
nated. When,  however,  the  absence  of  menstruation  depends  on  a 
closure  of  the  mouth  of  the  uterus,  or  other  physical  causes  of  the  like 
nature,  there  will  of  course  be  sterility.  If  in  other  respects  a  woman 
is  well  formed,  she  cannot  be  regarded  as  in  a  necessarily  incurable 
condition.  Oldham  has  published  two  cases  in  which  the  women  had 
each  attained  the  age  of  48  years  without  having  menstruated  {Med. 
Times  and  Gaz.,  1852,  1,  p.  311).  There  was  general  good  health,  witli 
a  proper  development  of  the  sexual  organs,  in  both.  An  inordinate 
periodical  discharge  (menorrhagia),  depending  on  uterine  disease,  or 
disturbed  and  difficult  menstruation  (dysmenorrhtea),  are  frequent 
causes  of  sterilit3%  The  deranged  health  which  accompanies  these 
morbid  conditions  may  be,  however,  itself  unfavourable  to  conception. 
Difficult  menstruation  frequently  depends  on  stricture  of  the  neck  of 
the  uterus.  Sterility  arising  from  this  and  other  diseased  states  of  the 
menstrual  function  admits  of  remedial  treatment.  Prolapsus  ani, 
fissure  of  the  rectum,  and  other  diseases  affecting  this  bowel,  as  well 
as  the  presence  of  worms  therein,  may  be  causes  of  temporary  sterility 
{Med.  Times  and  Gaz.,  1857,  1,  p.  186). 

Women  who  have  not  menstruated  before  marriage  have  conceived 
immediately  after  their  marriage.  Instances  are  well  known  to  occur 
in  which  a  woman  has  not  menstruated  for  some  months  previous  to 
conception,  and  thus  gestation  has  appeared  to  be  considerably  pro- 
tracted. Hence  a  woman  may  conceive,  although  menstruation  has  not 
commenced,  and  although  it  may  have  commenced  and  afterwards 
ceased  {vide  ante,  under  "Age  and  Sterility  "). 

There  is  a  popular  notion  that  women  during  menstruation  and 
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liictation  are  sterile  ;  but  this  is  incorrect  (Hcnke's  Zeitschr.,  1844, 
1)  263)     Leucorrhcea  (whites),  or  that  inorhid  state  of  the  uterus  and 
vagina  which  accompanies  this  disease,  is  commonly  set  down  as  a 
eaiise  of  sterility  ;  but  it  is  well  known  that  women  who  have  for  years 
suffered  from  leucorrhoeal  discharge,  have  conceived  and  borne  children. 
Well-organised  and  healthy  women  remain  sometnnes  married  lor 
vears  without  having  children  :  when,  without  any  apparent  change  of 
iiabit,  they  become  impregnated  even  after  a  barrenness  of  fifteen  or 
twenty  years.    Any  diseased  condition  of  the  system  is  unfavourable 
to  impregnation,  and  a  fortiori  diseases  affecting  the  uterus  or  ovaries. 
A  common  cause  of  sterility  is  inflammation  of  the  ovaries,  F allopian 
tubes,  etc.,  whereby  either  the  Graafian  follicles  are  destroyed,  so  far 
as  their  power  of  ovulation  is  concerned,  or  the  Fallopian  tubes  are  so 
injured  or  tied  down  by  adhesions,  as  to  prevent  them  from  acting  as 
oviducts.    The  causes  of  this  inflammation  are  numerous— as,  acute 
suppression  of  the  menses,  gonorrhoea,  miscarriage,  parturition,  etc. 
It  will  be  proper  to  ascertain  if  at  any  time  the  sterile  woman  has  had 
inflammation  in  the  pelvic  region,  or,  as  it  is  often  called,  in  the 
"  lower  bowels."    A  careful  examination  j^er  vaginam  would  frequently 
show  the  uterus  drawn  to  one  side,  or  more  or  less  fixed.    Of  all 
diseases  affecting  the  uterus,  chronic  endo-metritis,  or  what  may  be 
called  "irritable  uterus,"  is,  in  Whitehead's  opinion,  one  of  the  most 
frequent  causes  of  sterility  ("  On  Abortion,"  p.  400).    This  view  is 
also  supported  by  Gumming.    His  observations  tend  to  show  that  a 
diseased  state  of  the  lining-membrane  of  the  uterus  is  a  frequent  cause 
of  temporary  sterility,  but  it  may  be  removed  by  proper  treatment 
(Lancet,  1855,  1,  p.  480).    Ghange  of  air  and  climate  has  in  some 
instances  alone  sufficed  to  remove  sterility,  probably  by  relieving  a 
diseased  condition  of  the  generative  organs.    It  has  been  remarked,  too, 
of  males  and  females,  that  there  has  often  been  a  return  of  procreative 
l)ower  after  recovery  from  an  attack  of  fever.    On  the  w^hole,  the 
physical  and  irremediable  causes  of  sterilit}^  in  the  female  are  not  so 
apparent  as  in  the  male,  because  in  the  former  the  generative  apparatus 
is  placed  internally,  and  slight  changes  in  its  various  parts,  suflicient 
to  pi'oduce  permanent  sterility,  cannot  be  determined  by  an  examination 
during  life. 
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SUB-SECTION  B.— SIGNS  OF  VIEGINITY  AND 
DEFLORATION. 

A  virgo  intacta  was  once  defined  at  a  critical  moment  by  a  judge  as 
a  rai'a  avis,  and,  so  far  as  medical  evidence  is  concerned,  the  definition 
might  almost  stand,  for  though  we  have  manj'  conditions  found  in 
virgines  intacUe,  theve  is  no  one  of  them  that  ma_y  not  be  found  in  a 
woman  who  has  had  isolated  acts  of  connection,  or  even  habitual  con- 
nection, provided  that  she  has  not  borne  a  child.  As,  however,  the 
question  may  assume  some  importance  in  (a)  divorce ;  (&)  the  reputa- 
tion of  a  single  woman ;  (c)  the  credibilitj'  and  character  of  a  person 
who  makes  a  charge  of  want  of  chastity  against  a  woman,  it  becomes 
necessary  to  consider  the  evidence  in  some  slight  detail.  The  following 
are  the  points  usually  relied  upon  to  establish  the  condition  of  virgo 
intacta. 

1.  The  Breasts. — These  in  young  adults  are  commonly  firm  and 
hemispherical,  the  nipples  small  and  surrounded  by  areola?  from  light 
pink  through  slightly  darker  shades  of  colour,  according  as  the  possessor 
is  blonde  or  brunette.  It  cannot  be  supposed  that  a  single  act  of 
coitus  will  alter  this,  and  the  editor  has  seen  and  noticed  in  the  wards 
women  with  five  or  six  children  to  whose  breasts  the  above  description 
would  apply  ;  he  has,  too,  seen  and  treated  in  1903  a  girl  in  whom  there 
was  no  reason  whatever  to  suspect  unchastity,  but  whose  breasts  were 
freely  secreting  milk  and  continued  to  do  so  over  a  period  of  two  years 
or  more.  It  is,  therefore,  abundantly  evident  that  the  breasts  fail  us 
absolutely  as  a  sign  of  virginity. 

2.  The  Hymen. — This  is  practically  always  present  in  a  virgo 
intacta  in  some  form  or  other,  but  even  here  it  has  to  be  aduiitted  that 
in  certain  cases,  rare  though  they  may  be,  it  is  congenitally  absent. 
The  hymen  may  be  intact,  but  this  does  not  prove  non-intercourse, 
because  females  have  been  known  to  conceive  with  the  hymen  un- 
injured ;  and  an  operation  for  a  division  of  this  membrane  has  been 
frequently  rendered  necessary  before  dehvery  could  take  place.  Two 
cases  of  impregnation  without  rupture  of  the  hymen  are  reported 
{Nexo  Orleans  Med.  Gaz.,  June,  1858,  pp.  217,  220).  The  hymen 
in  each  case  required  to  be  divided  to  allow  of  the  dehvery  of 
the  child.  Another  case  is  reported  {Amer.  Jour.  Med.  Sc.,  April,  ^ 
1860,  p.  576),  another  in  the  Lancet,  2,  1898,  p.  1261,  and  no 
doubt  many  more  could  be  found.  These  facts  may  be  explained  by 
the  membrane  being  hard  and  resisting,  and  at  the  same  time  small 

in  extent,  i.e.,  only  partially  closing  the  vagina.  (It  must  be  remem- 
bered that  the  hymen  is  extremely  variable  in  shape  and  size,  and  in 
the  opening  or  openings  through  it.)  The  hymen  may  be  destroyed  by 
ulceration,  as  a  result  of  infiammation  of  the  genital  organs.  When 
the  membrane  has  been  thus  destroyed  by  disease  or  other  causes,  or 
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(latum  upon  which  an  op   .     .  ,    ^  xi       •      r  • 

vmen  with  small  opening  be  found  quite  intact,  there  is  a  lair  pre- 
unption  of  chastity;  if,  on  the  other  hand,  there  be  a  very  soft  and 
resilLnt  hymen  with  a  large  opening,  no  opinion  can  be  offered,  ihe 
presence  of  the  hymen  is  of  course  incompatible  with  the  assumption 
at  the  female  has  borne  a  child.  A  question  of  this  kind  incidentally 
a  ose  in  Frazer  Bagley  (Common  Pleas,  February,  1844).  It  was 
alleged  by  defendant  that  the  plaintiff,  a  married  man,  had  had 
adulterous  intercourse  with  a  young  woman,  and  that  at  an  antecedent 
period  she  had  left  her  home  for  the  purpose  ot  giving  birth  to  a  child 
nrivately.  Ashwell  deposed  that,  in  his  opinion,  the  woman  was  a 
virgin,  and  had  never  had  a  child.  In  spite  of  this  evidence,  the  jury 
returned  a  verdict  for  the  defendant.  It  is  possible,  however,  that 
abortion  may  take  place  at  the  early  periods  of  pregnanc3^  without 
the  necessary  destruction  of  the  hymen  (see  Henke  s  Zeitsckr.,  1«44, 

1,  p.  259).  .  T  1  c 

In  1845,  a  gentleman  was  brought  to  a  court-martial  on  a  charge  ot 
having  deliberately  and  falsely  asserted  that  on  several  occasions  he 
had.  had  connection  with  a  native  woman.    This  was  denied  by  the 
woman,  and  evidence  was  adduced  to  show  that  she  had  still  what  is 
commonly  regarded  as  the  main  sign  of  virginity,  namely,  an  unruptured 
hymen,  'in  consequence  of  this,  the  gentleman  was  found  guilty  and 
cashiered.    The  woman  was  at  the  time  about  to  be  married,  and  this 
rendered  the  investigation  all  the  more  important  to  her.    A  surgeon, 
who  examined  the  girl,  deposed  that  he  found  the  membrane  of  a  semi- 
lunar form,  and  tensely  drawn  across  the  vagina  ;  and  his  evidence 
was  corroborated  by  that  of  a  midwife.    The  inculpated  person  took  up 
a  double  line  of  defence — 1st,  that  the  examination  of  the  woman  was 
incomplete  ;  and  2nd,  that  the  hymen,  if  present,  w^ould  not  justify  the 
witness  in  saying  that  intercourse  could  not  possibly  have  taken  place. 
On  the  first  point,  it  is  unnecessary  here  to  make  a  remark,  but  it 
appeared,  from  their  own  admissions,  that  the  witnesses  had  never 
before  examined  women  with  this  particular  object.    Assuming  that 
there  was  no  mistake,  it  became  a  question  whether  non-intercourse 
could  in  such  a  case  be  inferred  from  the  presence  of  the  membrane. 
Fruitful  intercourse,  it  is  well  known  may,  take  place  without  rupture 
of  the  hymen.    Some  instances  of  this  kind  were  referred  to  at  the 
court-martial ;  but  such  cases  are  usually  regarded  as  of  an  exceptional 
nature.    The  real  question  is,  whether,  unless  the  hymen  be  in  an 
abnormal  state,  intercourse  can  possibly  occur  between  young  and 
active  persons  without  a  rupture  of  this  membrane.    Intercourse  is  not 
likely  to  be  confined,  under  these  circumstances,  to  a  mere  penetration 
of  the  vulva.    The  membrane  in  this  woman  is  stated  to  have  been 
tensely  drawn  across  the  canal,  and  it  was  not  tough  ;  it  was  therefore 
in  a  condition  to  render  it  most  easy  for  ru[)ture.    In  the  case  of  an 
old  man,  or  of  one  of  weak  virile  power,  vulval  intercourse  might  be 
had  without  destroying  the  membninc  ;  but  such  a  case  could  only  be 
decided  by  the  special  circuinstancos  which  accon)panied  it.  The 
presence  of  the  unruptured  hymen  affords  a  presumptive  but  not  an 
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absolute  proof  that  the  woman  is  a  virgin ;  and  if  the  membrane  is  of 
ordinary  size  and  sliape,  and  in  the  ordinary  situation,  it  shows  clearly 
that,  althougli  attempts  at  intercourse  may  have  been  made,  there  can 
have  been  no  vaginal  penetration.  A-dinitting  the  statements  of  the 
examiners  to  be  correct,  it  is  improbable  that  tliis  woman  had  had  sexual 
intercourse  several  times,  or  even  on  one  occasion. 

In  the  case  of  Delafosse  v.  Fortescue  (Exeter  Lent  Ass,,  1853), 
which  involved  an  action  for  defamation  of  character,  the  plaintiff,  a 
married  man,  ret.  64,  had  been  charged  with  committing  adultery  with  a 
certain  woman.  Several  witnesses  for  the  defendant  positively  swore  tliat 
tliey  had  seen  these  persons  in  carnal  intercourse.  This  was  denied  by 
the  plaintiff;  and,  as  an  answer  to  the  case,  medical  evidence  was 
tendered  to  the  effect  that  the  woman  with  whom  the  adulterous  inter- 
course was  alleged  to  have  taken  place  had  been  examined,  and  the  hymen 
was  found  intact.  In  cross-examination,  however,  this  was  admitted 
not  to  be  a  conclusive  criterion  of  virginity,  and  a  verdict  was  returned 
for  the  defendant.  The  form  and  situation  of  the  hymen  in  this  case 
were  not  described ;  but  it  is  to  be  presumed  that  these  were  not  such 
as  to  constitute  a  physical  bar  to  intercourse,  or  this  would  have  been 
stated  by  the  medical  Avitness.  Hence  the  existence  of  the  membrane 
was  not  considered  to  disprove  the  allegations  of  eye-witnesses.  In 
Scotland  this  kind  of  medical  evidence  is  not  admissible.  A  wife  sued  the 
husband  for  divorce,  on  the  ground,  inter  alia,  that  he  had  committed 
adultery  with  C.  In  defence  the  defendant  denied  the  adultery,  and 
adduced  C.  as  a  witness,  who  swore  that  such  connection  had'never 
taken  place.  She  also  swore  that  she  had  submitted  to  an  inspcctio 
corporis  by  Simpson.  The  defendant  then  proposed  to  examine 
Simpson,  that  he  might  speak  to  the  result  of  his  examination.  He 
argued  that  this  was  the  best  evidence  that  he  could  adduce  in  support 
of  his  innocence,  as  if  the  girl  was  still  a  virgin  the  adultery  alleged 
could  not  have  been  committed.  The  court  refused  to  admit  the 
evidence,  on  the  ground  that  the  evidence  proposed  was  merely  that  of 
an  opinion  from  the  professor ;  that  other  medical  men  might  differ 
from  him  in  opinion,  even  from  the  same  observations  ;  and  that,  as  the 
court  could  not  compel  C.  to  submit  to  another  examination,  the 
])roposed  evidence  must  be  considered  ex  parte  and  inadmissible 
(Sessions  Cases,  Edin.,  Februarj'^  11th,  1860).  In  Hunt  v.  Hunt  a 
verdict  was  obtained  at  common-law  against  the  alleged  paramour  in  a 
case  of  adultery.  It  was  subsequently  proved  that  the  lady  was  virgo 
intacta.  So  long  as  there  are  facts  which  show  that  women  have 
actuallj'  conceived  with  the  hymen  still  in  its  normal  state,  it  is  incon- 
sistent to  apply  the  term  virgo  intacta  to  women  merely  because  this 
membrane  is  iound  entire.  A  woman  ma}'  assuredly  have  an  unruptured 
hymen,  and  3'et  not  be  a  virgo  intacta.  This  can  only  be  decided  by 
the  special  circumstances  proved  in  each  case.  Such  virgines  intacta 
liave  frequently  required  the  assistance  of  accoucheurs,  and  in  due 
time  have  been  delivered  of  children  {Amer.  Jour.  Med.  Sci.,  April, 
1873,  p.  560).  A  similar  question  arose  in  R.  v.  Harmer  (C.  C.  C, 
June,  1872).  The  prisoner  was  indicted  for  peijury.  He  was  a  waiter 
at  a  tavern,  and  being  called  as  a  witness  in  a  divorce  suit,  swore  that  he 
had  seen  one  of  the  parties  in  an  adulterous  intercourse  on  more  than 
one  occasion.    The  lady  with  whom  the  adultery  w^as  alleged  to  have 
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been  committed,  denied  this  on  oath,  and  Lee  and  another  medical 
expert  gave  evidence  that  they  had  exanuned  this  lady,  and  found  her 
to  be  a  virqo  intaeta.    He  was  found  guilty.  . 

So  far*  as  rape  is  concerned,  vide  "  Eape,"  the  hymen  is  of  still 
less  use  than  in  the  above  cases,  where  complete  intromission  of  the 
penis  is  tacitly  assumed.  ,      ,,       i,     •  i 

Dixon  Mann,  "  For.  Med.,"  p.  100,  makes  the  following  observations 

on  a  ruptured  hymen :  -,        .    /.  r        i  •  i 

The  hymen  may  be  ruptured  by  an  adequate  force  of  any  kind, 
apart  from  sexual  intercourse.  It  is  reported  to  have  given  way  from 
the  presence  of  blood-clots  during  menstruation,  from  ulceration 
following  diplitheria  or  other  diseases,  from  jumping,  riding  on  horse- 
back, or  falls  on  a  hard  projection.  Masturbation  has  been  stated, 
but  probably  without  suflficient  grounds,  to  be  a  cause  of  rupture  of  the 
hymen  ;  in  "the  majority  of  cases  of  habitual  masturbation  the  hymen 
will  be  found  intact,  "the  manipulations  being  limited  to  the  parts 
anterior  to  it.  Medical  examination  or  applications  may  cause  injury 
to  the  hymen.  Some  of  these  reasons  for  the  absence  of,  or  injury  to, 
the  hymen  are  quite  feasible,  others  are  far-fetched ;  each  case  has  to 
be  judged  on  its  own  merits. 

Accident<d  Laceration  of  the  Perineum  in  a  Child  seven  years  old.— She  was 
standing  on  au  iron  fence  and  fell,  strikhig  the  perineum  against  a  knob  on  tlie 
top  of  a  post.  Dr.  J.  Nord  Thompson  saw  her  two  hours  after  the  accident,  and 
everything  about  the  perineum  seemed  to  be  lacerated.  Upon  closer  examination 
he  found  "the  vaginal  wall  torn  as  far  as  the  cervix ;  the  sphincter  ani  and  the 
rectum  were  also  torn.  There  was  only  a  slight  hsemorrhage  {Amer.  Jour,  of 
Obstetrics,  1S88,  vol.  21,  p.  974). 

Several  cases  have  come  to  my  (Dr.  Howard  A.  Kelly)  notice  in  which 
little  girls  have  had  their  perineum  torn  from  vagina  to  anus,  opening 
the  Avliole  recto-vaginal  septum,  by  sliding  down  a  baluster  and  striking 
the  flat  boss  on  the  top  of  the  newel-post. 

Eape  leaves  indelible  traces  on  the  vaginal  outlet  and  perineum 
most  marked  in  little  girls,  the  extent  of  the  injury  being  manifest 
directly  as  the  disproportion  between  the  size  of  the  orifice  and  the 
penetrating  object  ("  System  of  Gynecology,"  by  American  authors, 
edited  by  Dr.  Matthew  "D.  Maini,  pp.  720  and  721). 

In  an}'  gyutecological  text-book  will  be  found  an  anatomical  account 
of  the  hymen  and  its  ditlerent  appearances  {vide  also  Horn's  VierUd- 
iahrssclir.,  1866,  2,  p.  47  ;  also  a  paper  by  Hoffman  in  the  same  journal, 
1870,  1,  p.  329).  Tardieu  has  also  published  a  work  with  illustrations 
showing  the  various  appearances  which  the  hymen  may  present  in 
virgins  and  others  ("Etudes  Medico-Leg.  sur  les  Attent  Aux Moeurs," 
1873). 

3.  The  Vagina. — In  girls  who  have  not  had  intercourse  the 
vaginal  walls  are  rugose  and  firm.  This  is  true,  but  again  it  can  hardly 
be  supposed  that  one  act  will  so  stretch  them  as  to  deprive  them  of 
tone  and  rugje,  but  if  the  act  be  habitual  and,  a  fortiori,  if  parturition 
has  taken  place,  these  rugie  are  likely  to  have  disappeared.  For  all 
tliat  the  sign  is  likely  to  fail  when  most  wanted,  for  in  habitual  connection 
there  is  likuly  to  be  other  evidence. 

4.  Fourcliette  and  Perineum.  —  The  foi  •mer  is  the  thin 
posterior  e<lge  of  tlie  margin  of  tlio  mucous  membrane,  the  latter  the 
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edge  of  the  skin,  limiting  the  vaginal  orifice.  In  a  virgo  intacta,  both 
of  them  are  discernible  and  initouched.  The  fourchette  is  frequentl}' 
ruptured  by  the  first  connection,  and  Dr.  Bulloch  reports  to  the  editor 
that  in  the  De  Lisle  case  in  1904  the  perineum  -.vas  actnall}'  ruptured 
by  coition.  The  relative  sizes  of  the  aperture  and  the  organ  introduced 
through  it  together  with  the  degree  of  violence  of  introduction  would 
account  for  either  membrane  being  torn  or  remaining  intact. 

SIGNS  OF  LOSS  OF  VIRGINITY. 

But  little  can  be  added  to  what  has  been  said  above  on  the  presence 
of  virginity.  In  cases  of  alleged  rape  {vide  "Eape"),  the  presence  of 
signs  of  violence,  tears,  signs  of  inflammation,  discharges  are  all  of 
material  assistance,  but  these  are  quite  apart  from  the  abstract  question 
of  whether  or  no  the  person  in  question  is  a  virgo  intacta  or  not.  We 
can  only  say  that  the  absence  of  the  signs  mentioned  above  constitutes 
the  only  possible  chance  of  answering  the  question,  if  the  woman  be 
examined  at  a  time  when  signs  of  recent  defloration  have  had  time  to 
disappear.    In  other  words  the  signs  of  loss  of  virginity  are  : 

1.  Torn  hymen. 

2.  Signs  of  injury. 

3.  Signs  of  implanted  venereal  disease, 

and  we  know  that  all  these  may  be  otherwise  accounted  for. 
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SUB-SECTION  C— PREGNANCY. 

THE  LEGAL  POSITION  OF  PREGNANCT. 
THE  SIGNS  OF  PKEGNANCY. 
SXTPERFOiTATION  AND  SUPERFECUNDATION. 
THE  DURATION  OF  PREGNANCY. 

A  MEDICAL  man  may  be  requested  (he  cannot  be  ordered ;  at  least 
the  order  has  no  validity,  vide  Vol.  1,  pp.  64  et  seq.)  by  the  law  to 
examine  a  woman  to  determine  whether  she  be  pregnant  or  not  for 
several  reasons,  viz.  : — 

(rt)  To  respite  a  woman  condemned  to  be  hanged,  or  to  undergo 
other  severe  punishment  (hard  labour). 

{h)  In  connection  with  the  possibility  of  a  posthumous  heir  being 

born. 

(c)  To  increase  damages  in  a  seduction  case. 
He  may  also  find  it  necessary  in  private  to  do  so — 

(d)  To  disprove  a  libel. 

(e)  To  suggest  the  advisability  of  a  marriage. 
(/)  For  many  other  j)urposes  in  his  practice. 

We  may  explain  some  of  the  legal  purposes  before  entering  upon 
the  details  of  the  evidence. 

LEGAL  CASES  IN  WHICH  THE  ESTABLISHMENT  OF 
PREGNANCY  IS  REQUIRED. 

(1)  Plea  of  Peegnancy  in  bar  of  Execution. 

When  a  woman  is  capitally  convicted,  she  may  plead  pregnancy  in 
bar  of  execution.  The  judge  will  then  direct  a  jury  of  twelve  married 
women  "  de  circumstantihiLS,"  to  be  empannelled,  and  sworn  to  try,  in 
the  words  of  the  law,  "  whether  the  prisoner  be  with  child,  of  a  quick 
child  or  not."  If  they  find  her  quick  with  child,  she  is  respited  :  other- 
wise the  sentence  will  take  effect.  In  admitting  the  humanity  of  the 
principle  by  which  a  pregnant  woman  is  respited  until  after  her  delivery, 
there  are  two  serious  objections  to  the  former  practice  of  the  common 
law,  whereby  it  is  made  to  fall  short  of  what,  in  a  civilised  country, 
society  has  a  right  to  expect  from  it ;  these  are — 1st,  that  the  law 
allowed  the  question  of  pregnancy  to  be  determined  by  a  jury  of  ignorant 
women  accidentally  present  in  court ;  and  2nd,  that  the  respite  was 
made  to  depend,  not  upon  proof  of  pregnancy,  but  upon  the  fact  of 
a  woman  having  quickened,  a  sign  of  pregnancy  which  is  extremely 
variable  in  the  time  of  its  occuri-ence. 

It  must  be  obvious,  on  the  least  reflection,  that  the  means  resorted 
to  by  the  English  law  to  determine  such  a  question  were  bad,  and 
quite  unfitted  for  the  present  state  of  society.  Several  cases  show 
that  a  jury  of  matrons  may  be  easily  deceived  with  respect  to  this 
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sign  of  pregnanc)\    In  E.  v.  Wright  (Norwich  Lent  Ass.,  1832)  such 
a  mistake  was  made. 

The  practice  was  revived  at  the  Central  Criminal  Court  in  1847 
{R.  V.  Hunt,  September,  1847). 

This  woman  was  convicted  of  murder  ;  she  pleaded  pregnancy,  and  the  matrons 
were  empannelled  and  directed  to  use  "their  best  skill "  to  determine  whether  the 
prisoner  "  was  big  with  a  quick  child  or  not."  It  was  left  to  their  option  to  have 
the  assistance  of  a  surgeon.  In  half  an  hour  they  returned  a  verdict  "that  she 
had  not  a  living  child  within  her."  The  law  was  directed  to  take  its  course ;  and 
the  woman  would  have  been  executed  but  for  the  interference  of  the  Secretary  of 
State.  He  directed  that  the  prisoner  should  be  examined  by  competent  medical 
men,  who  ascertained  that  she  was  really  pregnant,  and  had  actually  passed  that 
stage  at  which  quickening  is  most  commonly  perceived.  She  was  therefore 
respited,  and  the  error  in  the  verdict  of  the  matrons  was  proved  by  the  birth  of  a  . 
child. 

The  actual  words  of  the  statute  have  never  been  repealed,  but  the 
custom  is  now  obsolete,  and  judges  alwaj's  call  in  the  aid  of  a  medical 
practitioner  to  decide  the  fact  of  pregnancy  alone,  quite  irrespective  of 
the  period  of  conception  at  which  the  woman  has  arrived.  The  last 
case  in  which  a  jury  of  matrons  with  a  forewoman  was  appointed  was 
R.  V.  Mary  Boyle  (Lane.  Spr.  Ass.,  1904)  ;  this  jury  had  the  assistance 
of  a  prison  surgeon. 

(2)  De  Ventre  Inspiciendo. 

A  woman  may  assert  that  she  is  pregnant  at  the  time  of  her 
husband's  death,  and  the  heir-at-law  may  obtain  a  writ  to  require 
some  proof  of  her  alleged  pregnancy,  as  his  right  to  the  estate  of 
which  the  husband  died  possessed,  may  be  materially  eftected  by  the 
result.  Until  within  a  comparatively  recent  period  the  decision  of  the 
question  of  pregnancy  was  left  to  twelve  matrons  and  twelve  respectable 
men,  according  to  the  strict  terms  of  the  ancient  writ;  but  in  late 
cases  it  has  been  considered  advisable  to  depart  from  this  absurd 
custom,  and  to  place  the  decision  in  the  hands  of  skilled  medical 
practitioners  or  obstetric  experts. 

In  May,  1835,  a  gentleman  named  Fox  died.  By  his  wiU,  made  some  months 
before  his  death,  he  left  the  great  bulk  of  his  property  to  the  use  of  Ann  Bakewell, 
spinster,  for  the  term  of  her  natural  Hfe,  so  long  as  she  remamed  sole  and 
ixnmarried;  and  after  her  decease  or  marriage,  to  one  John  Marston.  boon  atter 
the  making  of  the  wiU  this  Ann  Bakewell  became  the  wife,  and  six  weeks  later,  by 
his  death,  the  widow  of  Fox.  Notwithstanding  that  she  had  married  the  testator 
himself,  the  plaintiff  Marston  claimed  the  property  of  the  widow,  on  the  ground 
of  her  having  infringed  the  terms  of  the  will  by  her  marriage  with  the  testator. 
She  pleaded  pregnancy,  and  in  August,  1835,  the  writ  -de  ventre  rnspiormdo  was 
sued  out  of  Chancery  by  Marston  {Times,  July  1st  and  6th,  and  August  6th,  183o). 

Some  discussion  took  place  in  court  on  the  question  whether 
the  writ  should  be  issued  in  its  original  indelicate  lorm  or  not,  i.e. 
whether  the  female  should  undergo  examination  by  the  sherift,  assisted 
by  twelve  matrons  and  twelve  respectable  men  i  he  widow  petitioned 
the  court  not  to  issue  the  writ,  and  put  in  an  affidavit  from  her  medical 
attendant,  to  the  eflect  that  she  was  pregnant  and  too  weak  to  undergo 
a  e  propo  ed  examination.  Ultimately  it  was  decided  that  two  matrons 
with  a  medical  man  on  each  side,  should  visit  Mrs.  Fox  once  a  lortnight 
mtil  1  ei  delivery.  There  was  no  doubt  ot  her  pregnancy,  and  she 
Tas  d  "ered  a    he  due  time  (see  Med.  Gaz.,  vol.  10,  p.  697  ;  vol.  17. 
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191)  The  nature  of  this  judicial  examination  will  be  understood 
by  quo*tin<^  the  terms  of  the  writ  addressed  to  the  sheriff:— "In 
propria  persona  tua  accedns  ad  pr'sefatam  R  et  earn  coram  prsefatis  videri 
et  dilioenter  examinari  et  tractari  facias  per  libera  et  ventrem  omnibus 
modis  quibus  melius  certiorari  poteris  utrum  impregnata  sit  necne  " 
(Reqister  Fyrcvium).  There  can,  of  course,  be  no  ditticulty  m  forming 
an  opinion  in  such  a  case,  provided  the  pregnancy  is  at  all  advanced. 
It  is,  however,  not  a  little  singular  that  an  attempt  should  be  made 
to  apply  the 'feudal  customs  of  a  rude  and  barbarous  age  to  the 
determination  of  questions  which  belong  exclusively  to  an  advanced 
state  of  medical  science. 

The  last  writ  de  ventre  inspicienclo  on  the  petition  of  a  would-be 
ejector  was  issued  in  Mav,  1847,  by  Vice- Chancellor  Bruce  {Re 
Blakemore,  14  L.  V.  ch.  836)  ;  the  terms  are  "  si  impregnata  sit  necne 
et  quando  paritura."  The  widow,  a  barmaid,  having  been  served  with 
the  petition,  did  not  a^^pear. 

In  the  present  age  such  a  matter  would  be  left  entirely  in  the  hands 
of  one  or  more  expert  obstetricians.    Such  a  writ  is  now  obsolete. 

These  are  the  only  two  cases  in  which  pregnancy  has  any  direct 
relation  to  medical  jurisprudence  ;  and  it  is  remarkable  that,  with 
respect  to  them,  the  law  of  England  expressly  provided  that  they 
should  be  left  to  the  decision  of  non-medical  persons.  The  following 
conclusions  may  therefore  be  drawn : — 1.  That  the  cases  in  which  the 
signs  of  pregnancy  become  a  subject  of  legal  inquiry  in  England  are 
rare.  2.  That  there  is  no  case,  in  English  law,  in  which  a  medical  man 
will  not  have  an  opportunity  of  performing  an  examination  per  vaginam. 
3.  That  a  medical  opinion  is  never  required  by  English  law  authorities, 
until  the  pregnancy  is  so  far  advanced  as  to  render  its  detection  certain. 
Hence  discussions  concerning  areolre,  the  condition  of  the  breasts,  etc., 
are,  in  a  practical  point  of  view,  iinnecessaiy  to  a  medical  jurist.  By 
these  remarks  it  is  not  intended  to  undervalue  the  importance  of  an 
accurate  knowledge  of  the  signs  of  pregnancy  to  a  medical  practitioner.. 
Cases  which  may  never  come  before  a  court  of  law  will  be  referred  to 
him,  and  the  serious  moral  injury  which  he  may  inflict  on  an  innocent 
woman  by  inaccm-acy  should  make  him  scrupulously  cautious  in 
expressing  an  opinion.  The  case  of  Lady  Flora  Hastings  furnishes  a 
sad  illustration  of  the  effects  of  such  a  medical  error  (see  Lancet, 
1851,  2,  p.  485).  On  other  occasions  the  practitioner's  own  reputation 
may  suffer  by  a  mistake  of  this  kind. 

A  married  lady  in  Scotland,  who  had  not  had  a  child  for  a  long  period,  thought 
that  she  liad  become  pregnant,  and  consulted  the  chief  physician  in  the  place,  a 
man  of  skill  and  experience.  He  saw  her  several  times,  and  had  every  opportunity 
of  examining  her  condition.  He  gave  a  decided  opinion  that  she  Avas  not  pregnant. 
The  lady,  however,  made  her  preparations,  and  one  night,  not  long  after  the  medical 
opinion  had  been  formally  given,  the  physician  was  sent  for  to  aid  in  the  delivery. 

Pregnancy  may  in  any  case  be  feigned  or  alleged,  and  it  is  a  medical 
man's  business  to  be  able  to  detect  such  imposture.  A  woman  who  is  an 
impostor  usually  feigns  an  advanced  stage  of  pregnancy.  Although  she 
may  state  that  she  has  some  of  the  symptoms  depending  upon  pregnancy 
(and,  unless  she  has  already  borne  children,  she  will  not  even  be  able  to 
sustain  a  cross-examination  respecting  these),  yet  it  is  not  possible 
for  Jier  to  simulate  without  detection  a  distension  of  the  abdomen 
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or  the  state  of  tlie  breasts.  If  slie  submits  to  an  examination,  the 
imposition  must  be  detected ;  if  she  refuses,  the  inference  will  be  that 
slie  is  an  impostor.  Women  have  been  known  to  possess  the  power  of 
giving  apparent  prominence  to  the  abdomen,  and  even  of  simulating  the 
movements  of  a  child  by  the  aid  of  the  abdominal  muscles.  By  placing 
them  under  the  influence  of  chloroform,  the  abdomen  at  once  collapses, 
and  the  imposture  is  detected.  These  cases  of  spurious  pregnancy  are 
sometimes  met  with  in  hysterical  females  {Edin.  Month.  Jour.,  1854,  9, 
473;  Lancet,  1855,  1,  pp.  381,  429,  and  533).  [Phantom  tumours  of 
the  abdomen  are  now  v/ell  known  in  practice. — Ed.] 

A  medical  man  having  given  an  opinion  that  a  female  patient  was  pregnant, 
subsequently  brought  an  action  against  her  for  medical  attendance.  It  turned  out, 
however,  that  she  was  not  pregnant,  and  that  there  were  no  satisfactory  medical 
grounds  upon  which  his  opinion  was  based. 

The  plaintiff  complained  of  having  been  deceived  b}^  the  defen- 
dant as  to  her  condition  ;  but  it  is  obviously  in  the  power  of  every 
medical  man  to  prevent  such  a  deception  being  practised  on  him.  An 
external  examination  only  will  not  suffice  either  to  affirm  or  negative 
the  allegation  of  pregnancy,  except  when  it  is  stated  to  be  far  advanced. 
For  a  singular  case  in  which,  on  a  charge  of  assault,  evidence  of  this 
kind  was  tendered,  see  Med  Gaz.,  vol.  36,  pp.  1083,  1169. 

That  pregnancy  may  take  place  from  intercourse  during  unconscious- 
ness on  the  woman's  part,  or  after  rape,  i.e.  involuntary  connection,  is, 
of  course,  possible.  There  can  be  no  question  about  such  matters ;  the 
union  of  sperm  and  germ  is  as  far  out  of  the  reach  of  the  action  of  the 
mind  as  anything  can  be. 

On  the  other  hand,  it  is  quite  possible  for  women  to  be  pregnant 
and  not  know  it.  It  is  hardly  necessary  for  examples  to  be  given,  for 
such  cases  are  the  every-day  experience  of  most  medical  men.  The 
following  is,  however,  worth  quoting  as  an  extreme  case. 

A  married  lady,  who  had  not  had  a  child  for  a  period  of  nineteen  years, 
found  herself,  as  she  thought,  getting  unusually  stout.  She  was  moving  about 
with  her  family  to  different  places.  At  last  her  size  alaiiaed  her,  and  she 
thought  she  was  suffering  from  dropsy ;  she  consvdted  a  physician,  who  informed 
her  that  she  was  in  an  advanced  state  of  pregnancy.  She  treated  this  opinion 
with  great  contempt.  In  travelling  with  her  daughter,  they  arrived  at  a 
miserable  inn :  on  the  night  of  their  arrival,  this  lady  was  seized  with  the  paias 
of  laboiu-,  and  was  delivered  of  a  child.  She  had  made  no  preparation  for  the 
birth,  and  up  to  the  moment  when  she  was  seized  with  labour  pains,  she  had 
not,  with  all  her  former  experience,  the  slightest  belief  that  she  was  pregnant. 
(For  other  cases,  see  Lancet,  1860,  1,  pp.  609,  6-13.) 

Instances  of  this  kind  are  important  in  reference  to  alleged  uncon- 
scious delivery  in  the  cases  of  women  charged  with  infanticide.  At  the 
same  time,  many  of  the  cases  in  which  there  are  motives  for  pleading  ^ 
unconscious  intercourse  or  pregnancy  require  close  examination:  they 
will  frequently  be  found  to  be  quite  unworthy  of  belief. 

(3)  Concealment  of  Pregnancy. 
By  the  law  of  Scotland,  if  a  woman  conceals  her  pregnancy  during 
the  whole  period  thereof,  and  if  the  child  of  which  she  was  pregnant  be 
found  dead,  or  is  amissing,  she  is  guilty  of  an  ofieuce,  and  is  liable  to 
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nvosecution.  Evidence  is  sometimes  given  as  to  outward  appearances 
dicat  ve  of  pregnancy  ;  but  in  the  main,  proof  of  a  woman  havn>g  been 
e.^^^^^^^^^^^^  which  is  relied  'on  for  conviction,  is  clear  and  distmc 

evidence  of  the  actual  delivery  of  a  child.  This  is  generally  furnished 
by  inedical  witnesses.  The  Scotch  law,  by  making  the  concealment  of 
Iberia  cy,  under  the  circumstances  above  mentioned,  an  offence 
p  -oceeds  on  the  principle  that  every  pregnant  woman  is  bound  to  make 
™a  ions  for  the  safe  delivery  of  a  child  ;  and  it  is  there foi;e  assumed 
1  a  a  child  is  born  clandestinely,  without  prepara  ion  and  is  found 
dead  or  is  amissing,  its  death  is  owing  to  the  want  of  such  preparation. 

MEDICAL  EVIDENCE  OF  PREGNANCY. 
The  signs  of  pregnancy  from  a  medical  point  of  view  are  commonly 
divided  into  the  presumptive  or  probable  and  the  certam,  and  possibly 
this  is  the  best  way  to  consider  them.     They  can  only  be  briefly 
sketched  here,  for  fuller  details  the  reader  is  referred  to  text  books  on 

Presumptive  or  Probable  Signs  of  Pregnancy.— Cessation 
of  Menstruation.— It  is  well  known  that  in  the  greater  number  of 
healthy  females  the  menses  cease  when  conception  has  taken  place, 
but  on  the  one  hand,  women  who  have  never  menstruated  have 
been  known  to  become  pregnant,  and,  on  the  other,  ^^^n  have  been 
known  to  menstruate  during  pregnancy  {B.M.J.,1,  VdOd,  p.  yo-i;. 
Again,  either  menstruation  or  its  suppression  may  be  only  feigned,  tor 
in  either  case  the  woman  probably  has  strong  motives  for  asserting  that 
which  is  not.  To  discuss  the  innumerable  causes  besides  pregnancy 
which  may  cause  the  menses  to  cease  would  be  out  of  place  here,  but 
will  be  found  in  any  good  work  on  midwifery  or  gynfecology.  _ 

For  medico-legrtl  purposes  where  an  opinion  on  oath  is  required,  the 
menses,  either  suppressed  or  continued,  may  be  left  without  further 

comment.  . 

Morning  Stc/cness.— Although  a  frequent  phenomenon  m  the  early 
stages  of  pregnancy,  is  so  frequently  caused  by  other  conditions  (alcohol, 
for  example)  that  it,  too,  may  be  dismissed  without  further  notice. 

Changes  in  the  Breasts—These  need  not  be  described  in  full,  nor 
criticised  ;  they  essentially  consist  in  increased  growth  with  increased 
physiological  activity.  The  editor  has  under  "  Virginity  "  mentioned  a 
case  where  a  girl  who  was  certainly  not  pregnant  was  much  troubled 
with  secretion  of  milk  from  the  breasts. 

Enlargement  of  the  Abdomen— This,  like  the  foregoing,  is  prima 
facie  suggestive  of  pregnancy,  but  like  them,  owns  so  many  other  causes 
that  it  cannot  be  here  discussed  in  full  with  any  advantage.  It  is 
suthcient  to  say  that  any  well  educated  medical  man  could  hardly  fail 
to  differentiate  a  pregnant  uterus  from  other  causes  of  a  prominent 
abdomen,  especially  if  an  anesthetic  were  given  before  examination ;  at 
tiie  same  time  it  must  be  admitted  that  mistakes  have  been  made,  not 
altogether  infrequently,  in  clinical  practice,  so  that  care  is  needed  in  the 
differential  diagnosis. 

Quickening. — Quickening  is  the  name  applied  to  peculiar  sensations 
experienced  by  a  woman  about  the  fourth  month  of  pregnancy.  The 
symptoms  are  popularly  ascribed   to  the   first  perception  of  the 


EVIDENCE  OF  PREGNANGY. 


movements  of  the  foetus,  which  occur  when  the  womh  begins  to  rise 
out  of  the  pelvis  ;  and  to  these  movements,  as  well  as  probably  to  a 
change  of  position  in  tlie  womb,  the  sensation  is  perhaps  reallj^  due. 
The  movements  of  the  foetus  are  perceptible  to  the  mother  before  they 
are  made  evident  by  an  external  examination. 

In  olden  days  quickening  was  rather  important,  because  the  law 
demanded  proof  that  a  woman  was  "quick  with  child."  This  ancient 
piece  of  pedantry'  has  now  disappeared,  and  we  need  only  mention  here 
that  the  period  at  which  it  occurs  is  very  variable  in  a  genuine  pregnancy, 
and  that  women  practise  much  self-deception  about  its  occurrence  in 
spurious  cases  of  pregnancy.  For  further  details  the  reader  is  referred 
to  Manuals  of  Midwifery. 

Softening  of  the  Cervix  is  a  fairly  constant  feature  in  pregnancy,  but 
it  does  not  usually  occur  till  pregnancy  has  advanced  to  about  six 
months,  by  which  time  other  certain  signs  are  likely  to  have  appeared. 

Uterine  Sovffle. — A  blowing  sound  heard  just  over  the  pubes,  by 
means  of  the  stethoscope  ;  it  is  constant  in  pregnancy,  but  is  also 
heard  in  other  conditions.    It  is  synchronous  with  the  maternal  pulse. 

Certain  Signs  of  Pregnancy. — Rhythmical  Contractions  and 
Relaxations  of  the  Uterus. — These  are  not  perceptible  always,  but  when 
felt  are  proof  of  pregnane)',  for  they  occur  with  no  other  condition.  It 
is  seldom  that  live  or  ten  minutes  elapse  without  these  contractions 
being  perceptible  to  the  hand  resting  on  the  abdomen.  At  one  time  a 
tumour  is  plainly  defined,  more  or  less  firm,  and  resisting;  in  a  short 
time  this  becomes  flabby,  and  sometimes  not  to  be  found :  again  the 
uterus  contracts,  and  the  tumour  becomes  as  apparent  as  before. 

Movements  of  the  Child. — These  are  not  always  to  be  appreciated, 
but  they  cannot,  when  they  occur,  be  mistaken  for  anything  else,  and 
are  undisputable  evidence  of  a  child  living  at  the  time  of  examination. 

Soiinds  of  the  foetal  heart. — By  the  application  of  the  ear  or  a 
stethoscope  to  the  abdomen,  at  or  about  the  fifth  month  of  pregnancy 
(rarely  earlier),  the  pulsations  of  the  foetal  heart  may  be  recognised  and 
counted.  These  pulsations  are  not  synchronous  with  those  of  the 
arteries  of  the  mother;  they  are  much  more  rapid,  and  thus  with  care 
it  is  impossible  to  mistake  them.  Their  frequency  is  in  an  inverse 
ratio  to  the  state  of  gestation,  being  usually  160  at  the  fifth,  and  120  at 
the  ninth  month.  Earely,  however,  the  foetal  pulse  may  descend  to  80 
or  even  60  beats  per  minute.  This  sign,  Avhen  present,  not  only 
establishes  the  fact  of  pregnancy  beyond  all  dispute,  but  shows  that 
the  child  is  living.  The  sound  of  the  foetal  heart  is,  however,  not 
always  perceptible  :  when  the  child  is  dead,  of  course  it  will  not  be  met 
with  ;  but  its  absence  is  no  proof  of  the  death  of  the  child,  because  the 
hearing  of  the  pulsations  by  an  examiner  will  depend  very  much  upon 
the  position  of  the  child's  body,  the  quantity  of  liquor  amnii,  the  ^ 
presence  of  disease,  and  other  circumstances.  Thus  the  sounds  may 
be  distinctly  heard  at  one  time,  and  not  at  another:  they  may  be 
absent  for  a  week  or  fortnight,  and  then  will  reappear  :  so  that  although 
their  presence  affords  the  strongest  affirmative  evidence,  their  absence 
furnishes  uncertain  negative  evidence  ;  and  several  examinations  should 
be  made  in  the  latter  case,  before  an  opinion  is  formed.  The  earliest 
time  at  wliich  the  pulsations  may  be  heard  has  been  stated  to  be  about 
the  fourth  month,  but  they  will  be  best  heard  after  the  sixth  month. 
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The  reason  why  the  sounds  of  the  foetal  heart  are  not  always  perceived, 
is  owhig  not  only  to  changes  in  the  position  of  the  child  hut  to  the 
vibrations  having  to  traverse  the  liquor  amnii  and  the  soft  layers  ot  the 
skin  of  the  abdomen.  The  presence  of  much  fat  m  these  layers 
intercepts  them.  The  point  where  the  sounds  can  he  most  readily 
perceived  is  commonly  in  the  centre  of  a  line  drawn  Irom  the  navel  to 
the  anterior  superior  spinous  process  of  the  ilium  on  either  side- 
perhaps  most  commonly  on  the  left. 

Ballottement.—A  well-marked  test  of  pregnancy  is  the  motion  percep- 
tible to  the  finger  on  giving  a  sudden  impulse  to  the  child  through  the 
neck  of  the  uterus.  Capuron  calls  this  the  touchstone  m  the  distinction 
of  the  pregnant  state:  without  it,  he  considers  a  medical  jurist  may 
be  easily  deceived.  To  this  passive  motion  of  a  child,  the  name  ot 
hallottement  is  given.  It  cannot  be  easily  determined  before  the  htth  or 
sixth,  nor  after  the  eighth,  month  ;  but  after  the  sixth  month,  especially 
as  pregnancy  becomes  advanced,  it  is  usually  available.  This  motion  to 
the  child  can  also  be  given  through  the  abdomen,  by  external  hallotte- 
ment, in  two  ways :  either  by  the  patient  lying  on  her  side,  the  hand 
placed  on  the  most  depending  part  of  the  uterus,  or  by  placing  the 
patient  on  her  elbows  and  knees  :  the  uterus  will  then  fall  forwards, 
the  child  also  will  fall  in  contact  with  the  front  wall  of  the  uterus,  and 
its  presence  thus  be  made  more  perceptible.  This  latter  mode  is  best 
adapted  for  the  early  stages  of  pregnancy. 

As  all  the  certain  signs  refer  to  an  advanced  stage,  a  witness  may  be 
asked,  what  are  the  unequivocal  indications  of  pregnancy  before  the 
fifth  and  sixth  months  ?  The  answer  to  this  question  is  of  little  moment 
to  a  medical  jurist,  since  he  is  rarely  required  to  give  an  opinion  at  so 
early  a  period.  In  all  legal  cases,  when  pregnancy  is  alleged  or 
suspected,  it  is  the  practice  for  a  judge  or  magistrate,  on  a  representa- 
tion being  made  by  a  medical  witness,  to  postpone  the  decision  one, 
two,  or  three  months,  according  to  the  time  required  for  obtaining 
certain  evidence.  The  evidence  will  consist  in  plainly  distinguishing — 
1.  A  rounded  body  floating  freely  in  a  tumour,  which  alternately 
relaxes  and  contracts  ;  2.  The  movements  of  a  fostus ;  and  3.  The 
sounds  of  the  foetal  heart.  The  most  experienced  practitioners  agree, 
that  before  the  sixtli  month,  the  changes  in  the  neck  and  mouth  of  the 
uterus  are  of  themselves  too  uncertain  to  enable  an  examiner  to  form 
a  certain  opinion;  and,  a  fortiori,  it  is  impossible  to  trust  to  external 
signs  alone.  A  skilled  g3'njecologist  may  be  able,  even  by  the  end 
of  the  second  month,  to  give  a  decided  opinion  one  way  or  the 
other,  but  as  most  practitioners  do  not  belong  to  this  class,  it  is 
well  to  state  plainly  that  only  a  problematical  opinion  can  be  given, 
and  to  ask  for  an  adjournment  of  the  case,  for  it  must  be  remembered 
that  an  opinion  has  to  be  given  on  oath,  however  unfair  such  a  pro- 
ceeding may  be  {vide  Vol.  I.,  p.  52). 

Continental  gynfecologists  are  now  in  1904  claiming  to  diagnose 
pregnancy  within  a  week  or  two  of  conception  ("  Keitfer  liull.  dela  Soc. 
Beige,  de  Gynec.  et  d'obst."  vol.  xiv.),  but  such  refinements  cannot  be 
admitted  to  a  medico-legal  work  until  they  have  stood  a  much  longer 
test  of  time  as  to  their  iiifallihility. 

Pregnancy  in  the  Dead.— There  is  no  special  case  in  law 
wherein  the  fact  of  jprcr/nancy  requires  to  be  verified  after  the  death 
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of  a  ■woman  ;  but  an  examination  may  be  necessary  in  order  to  deter- 
mine tbe  identity  of  a  body,  or  to  rescue  the  reputation  of  a  woman 
from  a  charge  of  unchastity.  The  discovery  of  an  embryo  or  fujtus 
with  its  membranes  in  the  uterus,  or  any  other  product  oi"  conception, 
such  as  a  liydatid  mole  or  Uthopedion,  would  at  course  at  once  solve 
the  question,  should  the  necessity  for  an  examination  occur ;  and  the 
ju-actitioner  will  remember  that,  even  supposing  many  years  to  have 
elapsed  since  interment,  and  the  body  to  have  been  reduced  to  a 
skeleton,  still  if  the  foetus  had  reached  the  period  at  which  ossification 
takes  place,  traces  of  its  bones  may  be  found  amidst  the  bones  of  the 
woman.  In  examining  the  body  of  a  woman  long  after  death,  for  the 
purpose  of  determining  whether  she  was  or  was  not  pregnant  at  tlie 
time  of  death,  it  may  be  borne  in  mind  that  the  unimpregiiated  uterus 
undergoes  decomposition  much  more  slowly  than  other  soft  organs, 
with  the  exception  of  the  kidney  (Vol.  I.,  p.  302). 

In  the  case  of  a  woman  wlio  had  been  missing  for  a  period  of  nine  months 
— whose  body  was  found  in  the  soil  of  a  privy,  so  decomposed  that  the  bones 
separated  from  the  soft  parts — the  uterus  was  of  a  reddish  colour,  hard  when 
felt,  and  its  substance  firm  when  cut.  The  fact  was  of  importance.  It  was 
alleged  that  the  deceased  was  pregnant  by  a  young  man,  and  that  in  order 
to  conceal  her  condition  he  had  mm-dered  her.  From  the  state  of  the  uterus, 
Casper  was  able  to  affirm  that  this  organ  was  in  its  virgin  condition,  and  that 
the  deceased  was  not  pregnant  at  the  time  of  her  death  ("  Ger.  Leich.  Oeffn.," 
vol.  1,  p.  93). 

In  examining  bodies  many  months  after  interment,  while  other  soft 
organs  are  decomposed,  the  uterus  may  have  scarcely  undergone  any 
change  :  its  substance  being  still  firm  and  hard.  It  may  happen  that 
the  appearances  in  the  uterus  are  sufficient  to  create  a  strong  suspicion 
that  the  Avoman  had  been  pregnant,  but  the  ovum,  embryo,  or  foetus 
may  have  been  expelled :  in  this  case  several  medico-legal  questions 
will  arise  in  reference  to  delivery. 

In  cases  of  recent  pregnancy  the  site  of  the  placenta  is  also 
complete  evidence,  for  other  signs  vide  "Signs  of  Delivery"  next 
sub-section. 

We  may  now  briefly  refer  to  the  unusual  forms  of  pregnancy  known 

as  superfiecundation  and  superfoetation. 

For  a  fuller  discussion  the  reader  is  referred  to  works  on  midwifery. 

Superfecundation  is  the  fertilising  of  two  ova  which  have  escaped 
at  the  same  act  of  ovulation,  but  fertilised  by  separate  acts  of  coitus  : 
the  possibility  of  such  an  occurrence  is  admitted  by  all  authorities  to 
explain  some  cases  of  natural  twins,  etc.  There  can  be  no  absolute 
proof  of  its  occurrence  if  we  choose  to  assume  that  an  ovum  can  divide 
(which  is  certain),  and  that  each  half  can  develop  into  a  well-made 
foetus  (which  is  uncertain,  though  possible,  or  even  probable). 

Superfoetation  is  the  fertilising  of  two  ova  which  have  escaped  at 
diflerent  acts  of  ovulation,  the  second  ovum  is  fertilised  and  begins  to 
develop  before  the  first  one  has  left  the  uterus.  Up  to  the  third  month, 
when  the  decidua  vera  unites  with  the  decidua  reflexa,  we  must  admit 
that  it  is  a  physical  possibility  for  spermatozoa  to  reach  a  second 
ovum,  but  the  doubt  is  whether  ovulation  is  suspended  so  soon  as  one 
ovum  is  impregnated,  i.e.,  during  the  whole  time  of  pregnancy. 
Authorities  are  much  divided  on  the  subject,  and  the  reader  is  referred 
to  works  on  obstetrics  for  its  discussion. 
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This  subject  has  been  saitl  to  involve  "not  only  the  conjugal 
fidelity  of  a  wife,  but  the  disposition  of  property,  and  much  ot  the 
cLil-t  and  happiness  of  society."  '  Its  importance  to  a  medical  juns 
appears  to  have  been  here  considerably  exaggera  ed.    Only  one  legal 
case  involving  this  question  is  to  be  met  with  m  the  judicial  records  of 
t   s  c^i try  Xvide  below,  Paxton's  case)  ;  but  few  in  reference  to  this 
state  are  e^er  likely  to  occur  which  would  create  the  least  practica 
difficulty.    If  we  admit  that  a  woman  may,  during  marriage  present 
such  a  deviation  from  the  common  course  of  nature  as  to  produce  two 
perfectly  mature  and  fully-developed  children,  the  one  three  or  four 
months  after  the  other,  how  can  such  an  event  be  any  imputation  ou 
her  fidelity?    Superfoetation,  if  it  occurs  at  all,  may  occur  as  readily 
in  married  life,  during  connubial  intercourse,  as  among  unmarried 
women.    The  following  appears  to  be,  however,  a  possible  case  wherein 
a  medical  opinion  might  be  required  respecting  this  alleged  phenomenon. 

A  married  woman,  six  months  after  the  absence  or  death  of  her  husband  gives 
birth  to  an  apparently  mature  child,  which  dies :  three  months  afterwards  and 
nme  months  af  ter  the  absence  or  death  of  her  husband,  she  may  aUege  that  she 
has  given  birth  to  another  child,  also  matm-e. 

A  question  may  arise,  whether  two  mature  children  could  be  so 
born  that  the  birth  of  one  should  follow  three  months  after  the  birth 
of  the  other;  or  whether  this  might  not  be  a  case,  by  no  means 
uncommon,  of  twin-children— the  one  being  born  prematurely,  and  the 
other  at  the  full  period. 

The  full  consensus  of  medical  opinion  is  that  such  a  case  is 

distinctly  possible. 

Adrriitting  that  both  the  children  when  born  were  mature,  and 
therefore  that  it  was  a  case  of  superfoetation,  the  first  delivery  must 
have  taken  place  in  the  presence  of  witnesses,  and  it  would  then  have 
been  known  whether  another  child  remained  in  tlie  womb  or  not.  If 
the  two  children  were  born  within  the  common  period  of  gestation  after 
the  absence  or  death  of  the  husband,  then  their  legitimacy  would  be 
presumed,  until  the  fact  of  non-access  was  clearly  established.  The 
mere  circumstance  of  their  being  apparently  mature,  and  born  at 
different  periods,  would  jjer  sc  furnish  no  evidence  of  their  illegitimacy. 
On  the  other  hand,  if  one  or  both  of  them  were  born  out  of  the 
ordinary  period,  then,  according  to  the  evidence  given,  they  might  or 
might  not  be  pronounced  illegitimate.  The  law  therefore  appears  to 
have  no  sort  of  cognisance  of  the  subject  of  superfoetation,  as  such  :  it 
is  generally  merged  in  the  question  of  protracted  gestation. 

Cases  of  different  coloured  children  in  the  same  pregnancy,  by 
different  coloured  fathers,  prove  the  possibility  of  superfecundation. 

Paxton  met  with  a  case  in  which  a  question  of  infanticide  arose  out  of  the 
supposed  condition  of  superfoetation  [Gliisgow  Med.  Jour.,  January,  1860).  A 
maid-servant,  £et.  20,  was  delivered  in  secrecy.  When  questioned  she  denied  that 
she  had  been  pregnant.  On  examination,  however,  the  appearances  were  all  those 
of  recent  deliveiy.  The  uterus  was  felt  as  high  as  the  umbilicus.  At  the  time  of 
the  examination  there  was  no  lochia!  discharge.  The  medical  opinion  given  was 
that  she  had  been  delivered  within  three  days.  IShe  now  changed  her  lino  of 
defence,  and  stated  that  she  hud  not  only  been  pregnant,  but  still  was  so. 
Another  examination  showed  that  tliis  was  correct.  The  presence  of  a  foetus  in 
the  uterus  was  proved  not  only  by  the  biiUottemcnt,  but  by  the  placental  murmur, 
and  the  uterus  was  foimd  to  bo  larger  than  at  the  former  examination.    Ou  the 
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other  hand,  the  fact  that  she  had  been  delivered  twelve  days  before  was  proved 
at  the  first  examination  by  the  relaxed  state  of  the  vagina,  the  open  orifice  of  the 
uterus,  tho  enlargement  of  the  breasts,  the  great  loss  of  blood,  with  a  coihous 
secretion  of  milk,  tlie  abundant  lochial  discharge,  and  the  subsequent  marked 
diminution  of  her  abdomen.  These  facts  were  only  reconcilable  with  the  delivery 
of  a  child  or  sorne  product  of  conception,  and  were  not  consistent  M'ith  merely  a 
threatened  abortion  of  a  foetus  then  in  the  womb.  In  reference  to  a  previous 
delivery,  neither  child  nor  placenta  could  be  discovered;  but  the  woman  admitted 
to  a  fellow-servant  that  she  had  disposed  of  the  body.  After  the  lapse  of  three 
months  she  gave  birth  to  a  stout,  healthy  child.  This  woman  had  had  intercourse 
with  two  men,  and  Paxton  regarded  the  case  as  one  of  superfoetation,  or  a  twin- 
conception.  She  was  charged  with  the  mui'der  of  the  child  of  which  she  had 
been  first  delivered ;  but  as  the  body  was  not  forthcoming,  there  was  no  evidence 
to  establish  the  crime.  Owing  to  this  there  was  a  failure  of  proof  to  show  that  one 
child  had  been  born  matui-e  three  months  before  the  other.  The  first  deliverj' 
might  have  been  the  bodj'  of  an  aborted  immatm-e  twin,  or  of  a  blighted  ovum 
(see  also  a  case  by  Ramsbotham,  Med.  Times  and  Gaz.,  1858,  2,  p.  616). 

The  following  case  of  superfoetation  is  related  by  Dr.  Martin,  of  "Woolston : — 
"  On  May  2oth  I  was  called  to  see  a  child,  aged  three  weeks.  While  I  was  in  the 
house,  the  mother  mentioned  that  she  had  miscarried  on  January  1st  of  this  j^ear, 
and  that  the  midwife  who  had  attended  at  that  time  had  estimated  the  foetus  then 
born  as  a  child  of  between  three  and  four  months.  According  to  these  dates, 
the  child  I  saw  was  born  foui-  months  and  a  few  days  after  the  miscarriage. 
On  questioning  the  woman  she  told  me  that  she  had  felt  the  movements  of  the 
present  child uiero  one  month  after  the  miscarriage  "  {B,  M.  J.,  June  21st,  1893). 

The  subject  of  superloetation  lias  been  examined  in  another  aspect 
by  Bonnar ;  and  some  of  the  facts  which  he  has  brought  forward  are 
not  consistent  with  the  theory  of  the  births  of  twins  at  different 
intervals  ("  A  Critical  Inquiry  regarding  Superfoetation,  with  Cases," 
1865).  The  first  question  to  which  his  researches  were  directed  was, 
at  what  period  after  parturition  are  the  female  procreative  organs 
capable  of  again  exercising  their  functions?  It  has  been  sujDposed 
that  a  period  of  thirty  days  must  elapse  in  order  to  enable  the  organs 
to  reacquire  procreative  power ;  but,  according  to  Bonnar,  the  earliest 
period  may  be  taken  as  the  fourteenth  day  after  delivery.  Impregnation 
is  not  likely  to  take  place  until  the  organs  have  resumed  their  natural 
condition,  and  this  will  depend  on  the  disappearance  of  the  signs  of 
recent  delivery — such  as  tlie  tender  and  swollen  state  of  the  vagina, 
the  enlargement  of  the  uterus  with  its  relaxed  mouth,  and  the  lochial 
discharge.  The  persistence  of  the  lochial  discharge,  the  average 
duration  of  which  after  delivery  he  considers  to  be  from  one  to  three  or 
four  Aveeks,  is  of  the  greatest  importance,  as  it  is  most  likely  to  interfere 
with  impregnation.  The  time  for  the  restoration  of  the  sexual  organs 
to  their  natural  state  varies  in  different  women,  so  that  the  date  for 
re-impregnation  must  be  more  or  less  conjectural.  When  the  child  is 
not  suckled  by  the  woman,  lochial  discharge  is  said  to  continue  longer 
and  is  more  abundant  than  in  other  cases,  although  popidar  prejudice 
is  the  other  Avay,  as  women  generally  consider  that  re-impregnation 
is  not  likely  to  take  place  so  long  as  suckling  is  continued. 

THE  DUEATION  OF  PEEGNANCY. 

This  naturally  falls  under  three  headings  : — 

1.  AVhat  is  the  average  period  of  gestation  ? 

2.  To  what  extent  can  this  period  be  shortened  and  yet  a  viable 
child  be  born  ? 

3.  To  what  extent  can  gestation  be  prolonged  ? 
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1.  The  Average  Peuiod  op  Gestation. 
As  a  matter  of  strict  fact,  this  i6  of  very  little  medico-legal  interest, 
for  in  cases  of  dispute  it  is  not  what  is  the  average,  but  what  is  the 
possible  duration  of  pregnancy,  that  is  the  question.  It  is  however, 
well  to  quote  the  generally  accepted  opinion,  and  to  consuler  briefly 
the  causes  of  difficulty  in  accepting  a  fixed  period  (L.  Q.  Li.,  April, 

1904,  pp.  135-139.)  ,  ,      ,  11  ,  A 

It  may  then,  be  stated  once  for  all  that  the  usually  accepted  average 
is  about  280  days  (exceptional  cases  will  be  noted  later),  which  is  the 
period  allowed  in  ordinary  clinical  tables  provided  for  medical  use 

The  difficulties  in  the  way  of  exact  determination  are  first  and  tore- 
most  the  impossibility  of  fixing  the  exact  moment  of  impregnation  ;  the 
most  exact  scientific  observations  on  this  point  with  which  the  editor 
is  acquainted  are  the  following  of  Professor  Bossi,  of  Genoa  {Gazzetta 
degliOspitali,  April  8,  1891),  who  publishes  the  result  of  a  long  series 
of  observations  made  with  a  view  to  settle  these  disputed  questions. 
He  closely  watched  several  classes  of  women,  such  as  newly-married 
persons,  and  wives  of  sailors  who  lived  for  more  or  less  definite  intervals 
apart  from  their  husbands.  Lastly,  he  noted  the  efiects  of  what  is 
termed  artificial  impregnation.  This  process  consisted  in  transferring 
spermatic  fluid,  shortly  after  coitus,  into  the  uterine  cavity  or  simply 
into  the  posterior  vaginal  fornix  from  a  less  favourable  position  in  the 
genital  tract.  He  undoubtedly  met  with  marked  success,  and  his 
researches  have  led  him  to  the  following  conclusions  : — "(1)  Fecunda- 
tion, whether  natural  or  "  artificial,"  takes  place  within  the  first  few  days 
after  a  menstrual  period.  This  implies  that  the  encounter  of  spermatozoa 
with  ova  occurs  neither  before  nor  during  the  period  of  menstrual  flow, 
but  after  the  end  of  menstruation.  (2)  To  avoid  failure  the  aid  of  art 
should  be  invoked  on  the  very  day  on  which  the  "show"  ceases  or 
during  the  three  following  days.  (3)  Spermatozoa  lodged  in  the 
posterior  fornix,  or  nidas  seminis,  may  remain  alive  there  for  even  so 
long  as  seventeen  days — certainly  between  periods,  and  in  some  cases 
during  a  period.  (4)  Hence  it  is  probable  that  in  cases  of  fecundation 
before  a  menstrual  flow  the  spermatozoa  have  remained  living  in  the 
fornix  till  after  the  period,  and  have  not  ascended  the  uterine  cavit}' 
and  the  Fallopian  tubes  (sic)  until  the  proper  time  has  arrived  for 
meeting  the  ovum.  (5)  The  fact  that  spermatozoa  may  live  so  long  in 
the  posterior  fornix — even  through  a  menstrual  period — is  of  importance 
from  a  medico-legal  standpoint." 

Of  these  conclusions,  the  one  which  seems  to  be  of  pai'amount 
importance  is  that  which  proves  that  spermatozoa  can  live  for  seventeen 
days  in  the  vagina.  As  to  how  they  spend  their  time  there  we  are  (in 
the  human  race  at  any  rate)  supremely  ignorant ;  we  only  know  as  the 
result  of  facts,  that,  at  some  time  or  other,  one  (or  more)  of  them 
makes  its  way  into  the  uterus  or  up  the  Fallopian  tube  or  even  still 
further,  as  fur  as  the  ovary  (tubal  pregnancy  is  common  enough,  and 
actual  ovarian  pregnancy  has  been  asserted —  ?  proved — to  occur). 
This  fact  alone  would  vitiate  any  calculation,  so  far  as  the  actual 

definite  duration  of  gestation  from  impregnation  to  delivery  is  concerned, 

to  the  extent  of  at  least  seventeen  days. 

A  theory  more  ingenious  than  convincing  has  been  put  forward 
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that  parturition  occurs  at  some  anniversary  of  tlie  menstrual  period. 
Numerous  facts  tend  to  show  that,  notwithstanding  the  general  sup- 
pression of  the  menses,  there  is  great  excitement  of  the  uterine  system 
at  what  would  have  been,  in  the  unimprepnated  state,  the  regular 
menstrual  periods.  Sometimes  this  really  amounts  to  a  periodical 
discharge  of  blood.  There  is  also  great  reason  to  believe  tliat  abortion 
takes  jilace  more  readily  at  these  than  at  other  periods.  Hence  some 
accoucheurs  are  inclined  to  consider  that  the  duration  of  pregnancy  is 
really  a  multijde  of  the  menstrual  period  ;  and  that  in  the  majority 
of  women  it  will  occur  at  what  would  have  been  the  tenth  menstrual 
period,  or  forty  weeks  from  the  date  of  intercourse  and  supposed  con- 
ception ;  and  according  to  the  degree  of  excitement  of  the  uterine 
system,  the  child  may  be  expelled  at  a  period  earlier  or  a  i)eriod  later 
than  that  which  is  assigned  as  the  more  usual  natm-al  term. 

Whatever  be  the  value  of  this  theor}',  it  has  many  exceptions,  and 
need  not  here  be  further  discussed. 

There  is  no  reason  to  believe  that  the  sex  of  a  child  has  anj''  direct 
influence  on  the  length  of  the  pregnancy.  It  has  been  stated  that 
gestation  was  longer  with  male  than  female  children ;  and  evidence  of 
this  kind  was  tendered  in  the  Gardner  Peerage  case.  A  medical 
witness  then  asserted  that  the  average  period  was  280  days  for  a 
female,  and  290  days  for  a  male  child.  The  Solicitor-General  inquired — 
Supposing  the  child  is  an  hermaphrodite,  what  then  is  the  time  ?  The 
witness  said  that  he  would  "  take  between  the  two."  It  is  not  observed 
that  children  labouring  under  sexual  deformity  are  born  earlier  or  later 
than  those  in  which  the  sexual  organs  are  perfectly  developed.  As  an 
answer  to  this  hypothesis,  it  may  be  observed  that  of  Murphy's  two 
protracted  cases  {post,  p.  64),  the  one  was  a  female  and  the  other  a 
male  child. 

Another  difficulty  which  should  be  briefly  alluded  to  is  that  which 
may  be  said  to  be  based  on  Prof.  Bossi's  observations  above — viz.,  the 
difference  between  insemination  (or  the  act  of  sexual  intercourse)  and 
impregnation  or  conception  (the  union  of  sperm  and  germ).  The 
date  of  the  one  is,  in  cases  of  proved  single  intercourse,  known  ;  the 
other  in  every  case,  only  guessed  at.  Some  women  assert  that  they 
can  fix  it,  but  their  evidence  would  not  bear  much  cross-examina- 
tion in  details,  and  it  must  be  admitted  that  we  know  nothing  about 
it.  In  the  first  place,  the  relationship  between  menstruation  (external 
appearances  of  blood)  and  ovulation  (the  escape  of  an  ovum  from  the 
ovary)  is  very  variable  in  time,  and,  some  observers  would  go  so  far  as 
to  say,  in  physiological  causation  ;  again,  it  is  known  (at  least  by  two 
corjwra  lutea)  that  two  ova  may  escape  from  the  ovary  within  a  short 
time  of  one  another  ;  they  may  make  very  different  rates  of  progress 
into  the  uterus,  and  who  is  to  say  whether  it  is  one  of  these,  or  which, 
or  even  if  it  is  the  ovum  of  one  period  or  the  next,  that  becomes 
fecundated.  It  may  be  unhesitatingly  asserted  that  we  do  not  know 
how  long  an  interval,  if  any,  there  may  be  between  insemination  and 

impregnation.  -,     ,  ,      •  • 

The  popular  method  (upon  which,  however,  the  280  days  duration  is 
based)  of  counting  from  tlie  cessation  of  menstruation  is  open  to  very  wide 
fallacies  for  the  reasons  we  have  alluded  to.  One  case  may  be  here 
inserted  in  illustration  (if  only  for  its  comical  aspect),  reported  by  Reid. 


DURATION  OF  PBEGNANCY— SHORTENED. 


47 


A  patient,  who  had  already  borne,  a  cliild,  had  hor  last  mGnstriial  appearance 
on  JidySth;  she  quickened,  «/-e  i/wtf^/A^  aboiit  November  /th,  and  her  confine- 
ment was  expected  about  April  I'ith.  Tho  ady's  mother  travelled  400  miles  in 
order  to  be  present  at  the  accouchomSnt ;  and  as  day  after  day  passed  over  without 
its  occurrence,  much  uneasiness  was  felt  by  both  parties  and  Reid  was  sent  for 
repeatedly  to  allay  their  fears  and  explain  the  cause  of  this  unexpected  delay. 
The  dates  were  all  again  cai-ofuUy  compared,  and  Jidy  8th  was  fixed  on  as  the 
proper  catamenial  point  to  start  from.  Reid  cou  d  only  suggest  that  impregnation 
Ld  occm-red  at  a  later  period  of  the  interval  than  had  been  supposed;  and  at 
length,  on  putting  the  question  if  the  lady's  husband  had  been  at  home  on  July 
9th  he  found  that  he  had  not  returned  from  an  excursion  into  Scotland  until  tho 
•>3rd  of  that  month.  The  explanation  was  now  very  easy,  and  the  lady  was  con- 
fined on  April  28th.  In  this  case  294  days  had  elapsed  since  menstruation,  but  279 
only  fi'om  the  earliest  possible  time  of  conception  {Lancet,  1853,  2,  p.  207). 

That  of  reckoning  from  quickening  is  even  more  fallacious. 

The  editor  has  omitted  as  irrelevant  the  masses  of  tables  and 
statistics  given  in  former  editions  of  this  work  quoting  opinions  in 
regard  to  a  useless  average. 


To  WHAT  Extent  can  Pkegnancy  be  Shoetened  and  yet  a 
Viable  Child  be  Born. 

We  here  at  once  enter  upon  a  subject  which  maj^  be  of  the  last 
degree  of  importance,  and  upon  which  well-authenticated  cases  are 
practically  the  only  means  of  deciding.  Their  evidence  must  be  fully 
considered.  Great  mistakes  have  arisen  in  the  calculation  of  the 
period  by  the  use  of  the  word  "month" — some  intending  by  this  a 
lunar  and  others  a  calendar  month.  Nine  lunar  months  would  be  equal 
to  252  days,  while  the  average  of  nine  calendar  months  would  be  274 
days,  and  would  vary  from  273  to  276  days — the  period  vaiying  accord- 
ing to  the  particular  months  of  the  year  over  which  the  pregnancy 
might  extend.  To  prevent  mistakes,  or  that  misunderstanding  of 
evidence  which  has  so  frequently  arisen,  it  would  be  advisable  that 
medical  witnesses  should  always  express  the  period  of  gestation  in 
weeks  or  days,  concerning  which  there  can  be  no  misunderstanding  :  it 
would  be  also  proper  to  adopt  the  plan  of  always  commencing  the 
calculation  from  the  period  of  the  last  cessation  of  the  menses,  rather 
than  from  two  weeks  later.  The  latter  rule  is  often  followed,  and  this 
is  anotlier  cause  of  confusion. 

Premature  Births.   Short  Periods  of  Gestation. — We  may 

regard  all  births  before  the  thirty-eighth  week  as  premature,  and  all  those 
which  occur  after  the  fortieth  week  as  protracted  cases ;  and  one  great 
point  for  a  medical  witness  to  determine  is,  whether  the  characters 
presented  by  a  child  correspond  to  those  which  it  should  present,  sup- 
posing it  to  be  legitimatel/born.  When  the  birth  is  premature,  this  sort 
of  corroborative  evidence  maybe  sometimes  obtained  ;  because,  assum- 
ing that  there  has  been  no  access  between  the  parties  before  marriage, 
chiklren  boi  n  at  the  fifth  or  sixth  month  after  marriage  cannot,  if  the 
offspring  of  the  liusband,  present  the  characters  of  those  born  at  the 
full  i)eriod.  It  is  not  so  with  protracted  births,  for  chihlren  are  not 
more  developed  in  protracted  cases  than  they  are  in  those  wliich  occur 
at  the  UHual  period.  This  would  lead  to  the  inference  that  when  a 
child  bus  readied  a  certain  stage  of  developmetnt  it  ceases  to  grow— a 
view  which  is  .borne  out  by  the  observations  of  lliittel  (Ilenke's 
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Zeitschr.,  1844,  p.  247).  He  observed  that  the  size  of  a  child  did 
not  increase  in  proportion  to  the  length  of  gestation.  In  protracted 
human  and  animal  gestation  the  offspring  is  not  remarkable  for  size 
and  weight.  In  both  cases  robust  mothers  have  had  small  children, 
and  small  mothers  strong  and  sometimes  unusually  large  children. 
Murphy  states  that  he  met  with  a  fully-developed  child  which  was  born 
after  a  gestation  of  only  251  days  {Lancet,  November  30th,  1844,  p.  284). 
For  an  account  of  the  characters  present(id  by  children  at  different 
utefine  ages,  see  "  Age,"  Vol.  I.,  pp.  179  et  seq. 

In  judging  from  marks  of  development  on  the  body  of  a  child,  we 
must  make  full  allowance  for  the  exceptions  to  which  they  are  liable. 
The  nearer  the  supposed  premature  delivery  approaches  to  the  full 
period  of  gestation,  the  more  difficult  will  be  the  formation  of  an 
opinion.  Although  the  characters  of  a  seven-months'  child,  as  a 
general  rule,  are  usually  well  marked,  and  may  be  known  by  common 
observation,  it  is  not  possible  to  distinguish  with  absolute  certainty  a 
child  born  at  the  eighth  from  one  born  at  the  ninth  month.  Burns 
observes  that  gestation  may  be  completed,  and  the  child  perfected  to 
its  natin-al  size,  a  week  or  two  sooner  than  the  end  of  the  ninth  month  ; 
and  other  accoucheurs  corroborate  this  view  (Murphy  in  Lancet, 
November  30th,  1844,  p.  284).  In  a  series  of  cases  which  occurred  to 
Devilliers,  the  following  were  the  weights  of  children  born  at  the 
respective  periods  : — 


229  days  .  .  4-60  pounds. 

246    „■    .  .  4-88 

257        .  .  6-68 

267    „    .  .  7-71 


270  days  .    .  6'8  pounds. 
272    ,,    .    .  7'3 
283    „    .    .  6-0 


Hence  the  weight  of  a  child  born  in  the  fortieth  week  may  be  less 
than  that  of  another  born  in  the  thirty-seventh  week  of  gestation.  The 
weight  in  the  third  case  may  be  taken  as  the  average  weight  of  a 
mature  child,  and  the  delivery  took  place  three  toeeks  before  the  usual 
period  (see  Gaz.  Med.,  4,  March,  1848,  p.  168).  Thus,  then,  a  child 
born  at  the  eighth  month  may  be  the  offsprmg  of  the  husband— at  the 
ninth  month,  of  an  adulterer;  but  medical  facts  could  not  enable  a 
witness  to  draw  any  distinction.  It  is  here  that  moral  proofs  are 
necessary,  for  without  these  the  legitimacy  of  a  child  m  such  a  case 
could  not  be  successfully  disputed.  With  respect  to  twni-children,  the 
greatest  differences  are  sometimes  observed.  In  a  case  winch  occurred 
to  West  the  first  child  born  weighed  only  a  pound  and  a-hait  :  the 
second  wei<died  more  than  three  pounds,  and  both  lived  several  hours. 
In  another  premature  twin-case  which  occurred  to  the  same  gentleman, 
one  child  weighed  two  pounds  and  a  quarter,  and  the  other  two  pounds 
and  three  quarters  {Med.  Times,  February,  1850,  p.  147). 

The  fact  that  a  child  has  had  the  strength  to  survive  its  birth  lor  a 
certain  period  has  been  supposed  to  furnish  additional  evidence,  o 
maturity  ;  for  it  is  well  known  that  nnder  a  certiun  age  children  are  not 
Zn  li iing,  or,  if  living,  they  speedily  die.  Therefore  it  has  been 
argued,  if  a  child  born  at  the  fifth  or  six  month  alter  the  first  coliabita- 
^  on  be  born  living,  or  survive,  this  should,  ipso  facto  be  taken  as  a 
proof  of  its  illegitimacy.  The  following  remarks  will,  however,  show 
that  an  argument  of  this  kind  is  liable  to  be  overstrained  :— 
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Viability. — According  to  the  English  law,  it  is  not  necessaiy  that 
a  child,  wlien  born,  should  be  capable  of  living,  or  viable,  in  order  that  it 
should  take  its  civil  rights.  Thus  it  may  be  born  at  an  early  period  of 
testation ;  it  may  be  immature  and  not  likely  to  survive ;  or,  again,  it 
may  be  born  at  the  full  period  of  gestation,  but  it  may  be  obviously 
labouring  under  some  defective  organisation,  or  some  mortal  disease, 
which  must  necessarily  cause  its  death  within  a  sliort  time  after  its  birth. 
Fortunately,  these  points  are  of  no  importance  in  relation  to  the  right  of 
inheritance  :  an  English  medical  jurist  has  only  to  prove  that  tliere  was 
some  well-marked  physiological  sign  of  life  after  birth  ("  Live  Birth  ")  ; 
whether  the  child  were  mature  or  immature,  diseased  or  healthy,  are 
matters  which  do  not  at  all  enter  into  the  investigation.  In  this  respect 
our  law  appears  to  be  more  simple  and  just  than  that  which  prevails  in 
France.  By  Art.  725  of  the  French  Code,  no  child  that  is  born  alive 
can  inherit,  unless  it  is  born,  as  the  law  terms  it,  viable.  The  meaning 
of  this  word  is  not  defined  by  the  law  itself,  and  there  are  probably  no 
two  lawyers  or  physicians  in  that  country  who  place  upon  it  the  same 
interpretation.  Tlie  Fi'ench  law  seems  to  intend  by  viability  in  a  new- 
born child,  that  it  should  have  breathed,  and  be  capable  of  living  out  of 
the  womb  of  its  mother  and  independently  of  her  ;  also,  that  it  should, 
be  capable  of  living  for  a  longer  or  shorter  period  after  its  birth 
(Devergie,  vol.  1,  p.  700;  Briand,  p.  173).  Gery  defines  it  to  be  the 
aptitude  or  fitness  of  a  child  to  maintain  extra-uterine  life.  Most 
French  writers  agree  in  this,  but  great  difficulties  occur  in  applying 
the  principle  to  special  cases,  or  in  fixing  upon  a  standard  by  which  this 
fitness  can  be  measured.  Gery  does  not  assign  any  definite  uterine  age 
for  viability.  The  180  days  allowed  by  the  French  Code  are  not  in  his 
view  sufficient.  Another  month  should  be  added,  making  the  period  for 
viability  210  days,  or  about  the  end  of  the  seventh  month.  It  is  clearly 
impossible  to  fix  a  precise  date,  for  all  children  do  not  attain  the  same 
degi-ee  of  development  or  aptitude  for  living,  at  the  same  uterine  age 
("Ann.  d'Hyg.,"  1871,  vol.  1,  p.  239).  The  question  of  viability  or 
non- viability  in  reference  to  new-born  children  has  been  investigated  by 
Bohm  (Horn's  Vierteljahrsschr.,  1866,  2,  p.  80;  also  1865,  2,  p.  264). 

_  It  may  at  first  sight  appear  to  be  inconsistent  with  justice  that  a 
child-  which  is  born  immature  or  labouring  under  disease,  owing  to 
which  it  cannot  long  survive  its  birth,  should  possess  the  same  rights  of 
inheritance  's  one  which  is  born  mature  and  perfectly  healthy  ;  but  this 
evil  to  society  is  of  far  less  magnitude  than  the  adoption  of  a  system 
which  must  constantly  lead  to  subtle  casuistical  distinctions,  and 
thereby  create  error  and  confusion.  So  long  as  there  is  no  well-defined 
Ime  between  a  child  which  is  considered  capable  of  living  and  one  which 
IS  not,  gross  injustice  must  necessarily  be  inflicted  by  any  rule  of  law 
similar  to  that  wliicli  is  admitted  in  tlie  P'rench  Code. 

Earliest  Period  at  which  a  Child  may  be  born  livinff.— 

Ihe  question  now  to  be  considered  in  reference  to  English  practice  is. 
What  IS  the  earliest  period  at  which  a  child  can  be  born  living,  and  with 
a  capacity  to  live  after  its  birth  and  attain  maturity  ?  It  is  universally 
admitted  that  children  born  at  the  seventh  month  of  gestation  are  capable 
ot  living,  althoiigh  they  are  more  delicate,  and  in  general  require  greater 
TnJ  to  Vvenevve  them,  than  children  born  at  the  ninth 

monui.    ii,e  chances  are,  however,  very  much  against  their  survivin^t. 
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It  was  the  opinion  of  William  Hunter,  and  it  is  one  in  winch  most 
modern  authorities  concur,  that  few  children  born  hpfore  seven  calendar 
mmiths  (or  210  days)  are  capable  of  living  to  manhood.  They  may  be 
born  alive  at  any  period  between  the  sixth  and  seventh  months,  or  even, 
in  some  instances,  earlier  than  the  sixth  ;  but  this  is  rare,  and,  if  born 
living  they  commonly  die  soon  after  birth.  There  is  one  case  on  record 
of  a  child  having  been  born  living  so  early  as  the  fourth  month  of  gesta- 
tion {Brit,  and  For.  Med.  Rev.,  vol.  2,  p.  236)  ;  and  another,  in  which 
a  woman  aborted  at  the  fourth  and  a  half  month  of  pregnancy. 

Maisonneuve  saw  the  woman  two  hours  after  delivery  :  he  then  found  the 
fcBtus  in  its  membranes,  and  on  laying  these  open  to  his  sm^nse  it  was  still 
moving.  He  applied  v^avmfh,  and  partiaUy  succeeded  m  restoring  it  for  m  a  few 
minutes  the  respiratory  movements  were  performed  with  regularity  but  p  spite  of 
Xe  eSlthment  of  breathing  the  cHld  died  about  six  hours  after  its  birth  {Jour. 

Ser  attended-;  —  ^ho'L  an  abortion  when  not  -re  than J^.^o,.^^^ 
advanced  in  her  pregnancy.  The  foetus  cried  sbghtly  directly  it  was  boin,  and 
dming  the  half-hour  that  it  lived  imsevered  from  its  mother  it  frequently  tried  to 
Seathe  The  body  of  the  foetus  was  one  foot  in  length,  and  it  weighed  twenty  and 
i  half  ounces  Itlppeared  to  be  perfectly  formed  From  accui-ate  information  he 
was  satisfied  that  the  woman  had  not  passed  the  fifth  monch  of  pregnancy. 

In  two  instances  of  abortion,  about  the  ^/i/t  month,  Da^1es 
noticed  that  the  foetus  showed  signs  of  life  after  its  birtli,  by  movmg 
its  limbs  {Med.  Gaz.,  vol.  40,  p.  1022);  and  m  the  lol lowmg  case  a 
chUd  born  at  the  fifih  month  survived  upwards  of  twelve  hours  :— 

A  woman  in  her  second  pregnancy  and  in  the  147th  day  of  gestation,  had 

Another  case  is  reported,  in  which  a  child 
half  months  survived  its  birth  between  three        ^^^^^  ^^j^^^^^'^^,^;^ 
1  1 Q  ,^  "Routh  reports  a  case  m  which  a  cliiia  DOin 

S^ute  i  e'a'gefS^vranraialf  months,  lived  for  eigl.teen  days 
XI  e     ild  Is  very  small  and  weakly :  its  weight  ;vas  not  taken     l  li^ 

-   s  rSd 

1848)  a  midwife  was  indicted  for  causing  the  '^"'''^  "^.^ 
brhrging  abont  the  premature  delivery  of  a  ^-'-f-jf  instrC 

„  child  was  born  at  the  six  and  a  half  °] ''^.^f  .""'ol^d  excellen 

Sth"  - 
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lived  to  the  age  of  ten  years  ("  Med.  Leg.  des  Accoucli.,"  pp.  1G2,  208). 
(See  another  case,  Med.  Gaz.,  vol.  32,  p.  623.)  Capurou  considers 
that  a  child  born  at  the  180th  day,'  or  at  tlie  sixth  month  after  concep- 
tion, may  be  sufficiently  mature  to  live,  i.e.  that  there  would  be  no 
reason  to  presume  it  was  illegitimate  merely  because  it  had  survived  its 
premature  birth.  On  the  other  hand,  if  born  before  the  sixth  month, 
with  sufficient  maturity  to  live,  this  fact,  although  by  no  means  a  proof, 
affords,  in  his  opinion,  a  strong  presumption  of  its  illegitimacy.  Of 
eight  cases  of  children  born  living  (by  abortion)  at  the  sixtli  month, 
■\v1iitehead  states  that  seven  perished  within  six  hours  after  birth,  and 
only  one  attained  to  the  age  of  ten  days  ("  On  Abortion,"  p.  249). 

Kiittel  attended  a  married  woman,  who  was  afterwards  delivered  of 
a  living  child  in  the. /i/i/t  9?to?ii/t  of  her  pregnancy:  the  child  survived 
its  birth  for  twenty-four  hours.  He  delivered  another  woman  of  twins, 
in  the  sixtli  month  of  her  pregnancy  :  one  was  dead,  and  the  other  con- 
tinued alive  for  three  hours,  its  life  being  indicated  only  by  the  visible 
pulsation  of  the  heart — there  was  no  perceptible  respiration.  This  fact 
corroborates  the  remarks  made  elsewhere,  as  to  life  without  active 
respiration  (see  "  Infanticide  ")  ;  it  has  also  an  immediate  bearing  on 
the  proofs  of  life  in  reference  to  tenancy  hy  courtesy.  (Cases  of  Fish  v. 
Palmer,  and  Brock  v.  Kelly.)  In  another  instance  of  the  birth  of  male 
twins,  at  the  sixth  month,  each  weighed  three  pounds.  Riittel  saw 
them  a  year  after  their  birth,  and  they  were  then  two  healthy,  strong 
children  (Henke's  Zeitschr.  cler  S.  A.,  1844,  p.  241). 

Barker  taet  with  a  case  in  whicli  a  female  child  was  born  at  the  158th  day  of 
gestation,  or  twenty-two  weeks  and  foiu-  days  after  intercourse.  The  size  and 
weight  of  the  child  corresponded  with  the  period  at  which  it  was  born  :  it  weighed 
one  pound,  and  measured  eleven  inches  in  length.  It  had  only  rudimentary  nails, 
and  very  little  hau'  on  the  back  of  the  head ;  the  eyelids  were  closed,  and  remained 
closed  until  the  second  day ;  the  nails  were  hardly  visible ;  the  skin  was 
shrivelled.  The  child  did  not  suck  properly  untO.  after  the  lapse  of  a  month,  and 
did  not  walk  until  she  was  nineteen  months  old.  "When  born,  she  was  wi'apped 
up  in  a  box,  and  placed  before  the  fire.  Thi-ee  and  a  half  years  afterwards 
this  child  was  in  a  thriving;  state  and  healthy,  but  small,  weighing  twenty-nine 
pounds  and  a  half  (Med.  Times,  1850,  2,  pp.  249,  392).  Annan  reported  a  case 
in  which  a  child  was  born  between  the  end  of  the  sixth  and  middle  of  the 
seventh  month,  and  lived  for  a  period  of  foui-  months  and  eight  days.  It 
weighed  a  pound  and  a  half  when  seven  days  old  (Med.  Times,  September  9th, 
1848,  p.  304).  In  a  case  which  occui-red  to  Outi-epont  (Henke's  Zeitschr., 
vol.  6),  there  was  the  strongest  reason  to  believe  that  gestation  could  not  have 
exceeded  twenty-seven  weeks.  The  child  (a  male)  weighed,  when  born,  one  pound 
and  a  half,  and  was  thirteen  and  a  half  inches  in  length.  The  skin  was  covered 
with  down  and  much  wrmkled;  the  limbs  were  small;  the  nails  appeared  like 
white  folds  of  skin,  and  the  testicles  had  not  descended.  It  breathed  as  soon 
as  it  was  born,  and  by  great  care  its  Hfe  was  preserved. 

It  is  singular  that  its  development  was  very  slow  until  it  had 
reached  a  period  which  would  have  corresponded  to  the  forty-second 
week  of  gestation.  Outrepont  saw  the  child  when  it  had  "attained 
the  age  of  eleven  years,  and  it  then  appeared  to  be  the  size  of  a 
boy  of  eight  years.  The  only  remarkable  point  about  the  case  is  the 
length  of  tune  which  the  child  lived.  In  one  case  {Lancet,  1851,  2, 
p.  177),  a  child  born  at  six  months  and  ten  days  was  thriving  satis- 
lactorily  when  four  months  old  (see  also  Med.  Times,  February  IGtli, 
1«50,  p.  129).  A  gentleman  of  a  well-known  family  in  Scotbmd  was 
undoubtedly  born  before  the  seventh  month.    Wlien  first  born  the 
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child  weighed  three  pounds.  As  a  child  he  was  not  expected  to  live, 
but  he  grew  up  a  small,  strong  man,  capable  of  great  mental  and  bodily 
^Icertion.  He  died  from  natural  causes  at  about  the  age  of  forty-two. 
His  head  throughout  life  was  large  in  proportion  to  his  size. 

Hence  it  is  established  that  children  born  at  the  seventh,  and  even 
at  or  about  the  sixth  month,  may  be  reared,  and  that  the  fact  of  their 
surviving  for  months  or  years  cannot  be  taken  as  evidence  of  ille- 
gitimacy. In  forming  our  judgment  on  these  occasions,  we  are  bound 
to  look  less  at  the  period  at  which  a  child  is  born,  than  at  the  marks  of 
development  about  the  body.  Bonnar  published  a  tabulated  view  of 
112  cases  of  premature  births  of  living  children — the  dates  of  gestation 
extending  from  the  120th  to  the  210th  day.  Among  these  cases  85 
children  died  within  the  first  twenty-four  hours;  13  more  before  the 
completion  of  one  week  ;  1  in  six  weeks  ;  4  in  four  months.  The 
following  lived,  or  were  living  at  the  date  of  the  report :  1,  seven  and  a 
half  months  ;  8,  from  one  to  two  years :  1,  three  and  a  half  years ; 
5,  from  ten  to  fifteen  years  ;  6,  to  adult  age ;  5  lived,  not  stated  how 
long  ("  Critical  Inquiry  regarding  Superfoetation,"  1865,  p.  13). 

The  medico-legal  bearing  of  these  facts  will  be  seen  from  the  follow- 
ing case,  known  as  the  Kinghorn  case  : — 

lu  1838  an  iiivesti!>ation  {fuma  damosa)  took  place  before  one  of  the  Presby- 
teries of  Scotland,  in  reference  to  certain  reports  whicli  had  been  circulated  to  the 
preindice  of  a  minister  of  the  district.  His  maiTiage  took  place  on  March  3rd 
1835,  and  his  wife  gave  birth  to  a  female  child  on  August  24th  followmg— v.e.,  174 
days  or  nearly  six  cahmlar  7nvnihs  after  the  marriage— and  the  child  contmued  to 
live  until  March  20th,  1836.  When  bom  it  was  very  weak,  and  according  to  the 
evidence  of  the  accoucheur,  and  others  who  saw  it,  was  decidedly  immature,  iho 
birth  of  a  living  chHd,  together  with  the  fact  of  its  surviving  for  so  long  a  period, 
led,  however,  to  the  report  that  there  must  have  been  mtercoui'se  between  the 
parties  previous  to  marriage  :  it  was  contended  that  the  period  was  too  short  f  or  the 
child  to  have  been  begotten  in  wedlock.  Hamilton  on  being  applied  to  by  the 
Presbytery,  said  that  his  own  experience  was  opposed  to  the  probability  ot  a  child 
born  at  the  sixth  lunar  month  siuwiving  (the  time  in  this  case  was  six  lunar  months 
and  six  days);  but  he  referred  to  two  cases  in  which  children  born  under  similar 
Circumstances  had  survived  their  births  for  a  long  period.  In  one  the  lady  was 
delivered  within  five  lunar  months  (twenty  weeks)  after  the  marriage,  and  Pitcaim 
and  others  gave  it  as  their- opinion  that.it  had  been  begotten  within  wecUock  in  t^^^ 
other  a  woman  gave  bii'th  to  a  child  nineteen  weeks  after  conception  and  it  lived 
a  year  andThalf  Thatcher,  who  examined  the  child,  m  the  case  here  reported, 
nineteen  da?s  after  its  bii-th,  gave  it  as  his  opinion  that  it  might  have  been  begotten 
To  afte? March  3rd;  and  the  circumstance  of  its  having  l^een  reared,  m  the 
S^ematuie  state  in  which  it  was  born  on  August  24th,  was  no  objection  to  this 
oZ  on  He  considered  the  complaint  made  against  the  niimster  groundless. 
The  ca.e  went  through  several  appeals,  and  was  not  fiuaUy  decided  until  May, 
?839  Xn  the  HM^as  found  not  provm,  and  the  defendant  was  absolved  from 


censure. 


Many  medical  witnesses  gave  evidence  on  the  occasion;  the 
majority  of  them  were  strongly  in  favour  of  this  having  been  ^  legitima  e 
and  premature  birth  (see  Med.  Gaz.,  vol.  17,  p.  92;  also  Mcd.-Ghi^ . 

^''AlIhiuS^!'otto^"i^ecte  with  the  medical  part  of  the  case,  it  should 
be  observed  that  the  character  of  the  parties  was  free  from  all  suspicion, 
that  no  concealment  had  been  practised  /hem  and  tha^^^^^ 
tinn  bid  been  made  for  the  early  birth  of  the  child,  ilieie  were,  it  is 
ue  luiual  Zrks  of  developLnt  about  the  child,  considering  the 
ear?;per^^^^  "^^^ 
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the  fact  of  its  surviving,  to  induce  the  belief  that  it  had  been  begotten 
out  of  wedlock.  One  case  has  been  already  mentioned  in  which  a  child, 
born  at  a  still  earlier  period,  survived  several  hours,  and  others  in 
wliich  children  born  rather  later  lived  for  two  and  ten  years.  It  would 
be  in  the  highest  degree  unjust  to  impute  illegitimacy  to  offspring,  or  a 
want  of  chastity  to  parents,  merely  from  the  fact  of  a  six-months  child 
being  born  living  and  surviving  its  birth.  Ihere  are,  indeed,  no 
justifiable  medical  grounds  for  adopting  such  an  opiniou-a  fact 
clearly  brought  out  bv  a  question  put  to  Campbell,  the  chief  medical 
witness  in  favour  of  tlie  alleged  ante-nuptial  conception.  In  his  exami- 
nation-in-chief  he  admitted  that  he  had  himself  seen  the  case  of  a  six- 
months'  child  who  had  survived  for  several  days.  He  was  then  required 
to  say  whether  he  could  assign  any  reason  why,  if  after  such  a  period  ot 
gestation  it  is  possible  to  prolong  life  for  days,  it  should  not  be  possible 
to  extend  it  to  mo)if/ts.    He  could  give  no  satisfactory  reply. 

Tlie  f^reat  injury  which  may  be  done  by  speculative  medical 
opinions, ''such  as  those  given  against  the  chastity  of  the  parties  con- 
cerned in  these  proceedings,  will  be  apparent  from  the  record  of  a  case 
which  occurred  to  Halpin,  in  1845. 

A  healthy  woman,  eet.  34,  the  mother  of  five  chUdren,  was  delivered  in  the 
sixth  month  of  her  pregnancy  of  a  female  child.  It  was  rolled  m  flannel  and 
laid  in  a  warm  place.  Contrary  to  expectation  the  child  sm-vived,  sucked  vigor- 
ously, and  was  healthy  in  every  respect.  The  ossification  of  the  bones  of  the 
head  was  very  imperfect,  and  the  sutures  were  broad  enough  to  admit  of  the 
middle  finger  being  laid  between  them,  while  the  fontaneUes  were  of  correspond- 
ino-ly  large  size.  The  weight  of  the  child,  on  the  fotu-th  day  after  birth,  was 
two  pounds  thirteen  ounces,  and  on  the  thirty-foui-th  day  three  pounds  seven 
ounces.  The  child  was  alive  and  well  when  last  seen  on  March  4th,  i.e.,  four 
months  after  birth  :  she  then  weighed  eight  pounds  eight  ounces.  After  this 
Halpin  lost  sight  of  her,  as  the  mother  left  that  part  of  the  country  (Duhhn 
Quart.  Jour.,  May,  1846,  p.  563). 

If  the  facts  of  these  cases  be  compared  with  those  of  the  King- 
horn  case  it  will  be  seen  that  there  were  no  just  medical  grounds  for 
the  allegation  that  in  the  latter  the  child  had  been  begotton  out  of 
wedlock.  In  these  two  cases,  six-months'  children  were  living  and 
healthy  after  four  months  and  three  and  a  half  years  respectively :  in 
the  Kinghorn  case,  it  was  supposed  that  the  child  must  have  passed 
the  sixth  montli  of  uterine  life,  because  it  had  survived  seven  months. 
In  Halpin's  case  the  child,  four  days  after  birth,  weighed  two  pounds 
thirteen  ounces — a  six-months'  child  rarely  exceeding  two  pounds :  in 
the  Scotch  case  it  was  considered  that  it  must  have  been  much  beyond 
the  sixth  month,  because  a  fortnight  after  its  birth  it  weighed  three 
pounds.  These  cases  should  be  borne  in  mind  when  much  reliance  is 
])laced  upon  appearances  presented  by  children  as  positive  evidence  of 
the  stage  of  uterine  life  which  they  are  supposed  to  have  attained. 

Evidence  from  the  State  of  Development. — The  fact  that  a 

child  born  at  nine  months  is  small,  and  resembles  in  size  and  weight  a 
seven  or  eight-months'  child,  cannot  be  taken  as  a  proof  of  illegitimac}'. 
It  has  been  already  stated,  that  children  born  at  the  full  period  vaiy  con- 
siderably in  size  and  weight;  yet,  although  small,  there  are  commonly 
about  them  the  appearances  of  comjdete  development.  This  is  es))ecially 
apparent  in  the  features.  If  there  is  a  general  want  of  development  of 
the  body,  and  if  certain  foetal  peculiarities  remain — as,  for  example, 
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the  pupillary  membrane,  or  if,  in  the  male,  the  testes  do  not  occupy 
the  scrotum — these  facts  lead  to  a  strong  iiresuniption  that  the  child 
has  not  reached  the  full  period.    On  the  other  hand,  when  a  child  is 
born  with  the  full  signs  of  maturity  about  it,  at  or  under  seven  months 
from  possible  access  of  the  husband,  tlieii  there  is  a  strong  pre- 
sumption that  it  is  illegitimate.     In  the  Kinghorn  case,  the  child 
was  more  developed  than  such  children  commonly  are  at  a  similar 
period  of  uterine  life,  but  the  differences  were  slight.    The  great  pro- 
gressive stage  of  development  is  considered  to  be  during  the  last  two 
months  of  gestation — the  changes  which  the  foetus  undergoes  are 
greater  and  more  marked  at  this  than  at  any  other  time.    The  general 
opinion  is  than  an  eight-months'  child  is  not  with  any  certainty  to  be 
distinguished  from  one  born  at  the  ninth  month.    If  the  body  of  a 
child  is  lai'ge  and  fully  developed,  it  would  in  a  general  way  be  con- 
sidered to  have  been  born  at  the  full  period  of  gestation,  and  any 
opinion  which  had  led  to  the  supposition  that  it  was  a  seven-months' 
child  would  be  attributed  to  some  mistake  in  the  calculation.  Beck 
states  it  as  barely  possible  that  a  child  born  at  seven  months  may 
occasionally  be  of  such  a  size  as  to  be  considered  mature,  yet  he 
qualifies  this  statement  by  the  remark  that  the  assertion  is  most 
frequently  made  by  those  whose  character  is  in  danger  of  being 
destroyed.    The  important  question,  however,  is — Has  a  really  seven- 
months'  child  ever  been  born  so  developed  as  to  be  mistaken  by  an 
experienced  person  for  one  that  was  mature  ?    He  adduces  no  case  of 
this  kind  in  support  of  his  opinion.    There  can  be  no  doubt  of  the 
correctness  of  his  statement,  that  a  mature  child,  born  before  seven  full 
months  after  intercourse,  ought  to  be  considered  illegitimate  :  but  it 
would  be  difficult  to  maintain  this  position,  consistently  with  the  above 
admission,  for  a  child  may  acquire  premature  development  during  the 
latter  half  of  the  sixth  as  well  as  at  the  seventh  month. 

The  following  case,  in  reference  to  development  (at  seven  months), 
is  well  calculated  to  show  the  characters  of  a  seven-months'  child,  and 
to  corroborate  the  views  adopted  by  physiologists  respecting  the  means 
of  determining  the  period  of  uterine  life  which  the  foetus  may  have 
reached  : — 

A  woman  was  married  on  April  Ttli,  1846,  and  was  deUvered  of  a  male  child 
at  7  p.m.  on  October  IQth  following,  the  period  of  gestation  bemg  equal  to  19^ 
days,  or  twenty-eight  weeks.  The  infant  cried  strongly,  and  hved  until  9  o  clock 
the  following  morning ;  the  skin  was  of  a  deep  pink  or  rose-coloui-,  beautiiully 
soft,  and  covered  with  a  fine  down.  The  pupiUary  membranes  were  absent  and 
the  pupils  were  weU  formed;  the  nails  were  complete ;  the  testicles  had  not 
descended  into  the  scrotum;  the  length  of  the  body  was  fifteen  inches  and  its 
weight  two  pounds  eight  ounces.  Its  height,  and  the  non-descent  of  the  testicles, 
at  once  referred  it  to  a  uterine  age  of  seven  months. 

In  addition  to  the  other  characters  assigned  to  children  born  at  the 
seventh  month  (see  "  Infanticide  "),  it  may  be  observed  that  children 
at  this  uterine  age  do  not  so  readily  take  the  bi-east  as  those  which 
have  reached  the  ninth  month,  and  their  power  of  suckmg  is  much 

more  feeble.  ^      _     ^  •  ^  j.i 

Several  cases  have  occurred  in  the  Divorce  Court  m  which  the  powei 
of  a  medical  man  to  form  an  opinion  of  uterine  age  from  the  appearance 
of  a  child  at  birth,  between  the  seventh  and  ninth  months,  lias  been 
seriously  called  in  question.     The  editor  has  not  heard  of  a  case  in 
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wl.ich  tlie  X  rays  have  been  used  to  determine  whether  the  proper 
ANiiicn  uie       J  iiresent  or  not,  but  doubtless  such  may  occur 

IlpiSmd  luwei'  extremities  at  any  rate,  and  possibly  lor  other  bones. 

a.         ,7  J  „.  j(,hm  n  RM')  the  evidence  showed  that  the  husband 
In  Stoue  v.  Stone  and  f^'^^'^^l^^^^  to  England  in  May,  1861, 

went  to  India     :^"S^«*^  ^'^fsV^'^'^r^ff^f^^^  of  a  full-gro^;m  child 

and  joined  t^.^-f^graSe  Tt  tlil  date  wL  assumed  to  b!  conclusive 

on  January  2nd,  1862  and  tne  aeuveiy  medical  man,  who  deposed 

proof.of  adulteiy  Pf]^;^^^^^^^  ^nine-months'  child.  Another 

that  m  hisopmiou  tbe  child  was  lull  „iovni,  -.e.,  considered 

;tith  tt  S!f  Sh,  Se  peTd  of'gestation  woufd  be  229  days,  or  seven  weeks 
and  two  days  short  of  the  average  period. 

The  medical  question  was-Could   this  be  the   child   of  Jjie 
husband  ?    On  the  part  of  the  wife,  it  was  alleged  that  the  ch  d 
was  a  seven-months'  child  prematurely  born,  and  more  than  usually 
developed  for  its  age;  and  evidence  was  given  to  show  that  m  her 
previous  deliveries  the  children  had  been  prematurely  born.  The 
evidence  of  obstetric  experts  was  also  called  to  prove  that  any  medical 
opinion  based  on  the  maturity  or  immaturity  of  the  child  was  of  no 
value     Tyler  Smith  and  Kichards  were  examined,  m  order  to  show 
that  children  of  between  seven  and  eight  months  were  frequently  the 
same  in  appearance  and  in  size  as  children  born  at  the  full  period  ot 
nine  montbs,  and  that  any  opinion  formed  from  the  inspection  ot  a 
child  after  its  birth  as  to  the  date  of  its  conception  was  very  fallacious. 
They  stated  that  out  of  a  number  of  cases  an  experienced  physician 
would  be  able  to  say  with  tolerable  certainty  in  the  majority,  whether 
a  child  was  a  seven,  or  eight,  or  nine-months'  child,  but  he  would 
probably  be  mistaken  in  several  cases  ;  and  they  stated  their  reasons 
for  their  opinions,  and  mentioned  cases  in  support  of  them.    They  also 
said  that  illness,  bodily  weakness,  and  mental  anxiety  tended  to  produce 
premature  delivery,  and  that  a  woman  who  had  once  been  prematurely 
delivered  had  a  tendency  to  premature  delivery  if  she  afterwards  became 
pregnant.     Tyler  Smith  said  tliat  the  data  on  which  a  judgment  could 
be  formed  varied  so  much  that  no  positive  or  reliable  opinion  could 
be  given.    If  the  reputation  of  a  lady  depended  on  his  opinion,  in  such 
a  case  he  should  refuse  to  give  it,  and  if  he  did  give  an  opinion  at  all  it 
would  be  with  so  many  reservations  and  exceptions  that  there  would  be 
no  certainty  in  it.    The  jury  returned  a  verdict  for  the  husband,  finding 
that  the  wife  had  been  guilty  of  adultery  ;  therefore  that  this  was  not 
the  child  of  the  husband,  i.e.  it  was  not  a  seven-months'  child. 

In  another  case  {Wool  v.  Wool,  March,  1865)  the  adulterous  inter- 
course was  stated  to  have  taken  place  in  May,  1864,  and  a  child  was 
bom  on  January  1st,  1865,  giving  246  days  (or  thirty-five  weeks  and 
one  day)  for  gestation,  i.e.  about  five  weeks  earlier  than  the  average 
period.  The  child  was  19^  inches  long ;  its  weight  was  six  pounds  ; 
the  hair  was  fine  and  long  ;  the  nails  reached  to  the  finger-ends  ;  the 
testicles  were  in  the  scrotum  ;  the  features  were  well-developed  ;  the 
skin  was  reddish-coloured,  but  the  muscles  were  not  so  firm  as  in 
mature  children.  This  degree  of  development  is  such  as  is  usually 
seen  in  children  born  at  the  full  time,  but  at  the  same  time  it  is  not 
inconsistent  with  the  period  of  gestation  above-mentioned — namely, 
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about  eight  calendar  montlis  ;  it  therefore  falls  under  the  exceptional 
cases  referred  to  above. 

In  Bi  'oviivich  V.  Waters  (Chester  Lent  Ass.,  1863),  in  whicli  Deo,  Ramsbotham, 
and  the  author  were  consulted,  the  question  incidentally  arose  upon  an  alleged 
gestation  of  '259  days.  It  was  stated  that  intercourse  took  place  iipon  Novemhor  9th, 
1861,  and  a  child  was  born  on  July  26th,  18(52,  a  period  of  259  days,  or  thirty- 
seven  weeks.  The  child  had  the  appearance  of  a  mature  child.  The  counsel  for 
defendant  admitted  that  a  child  born  at  this  period,  i'.e.  thi-ee  weeks  before 
matui-ity,  might  be  as  large  as  one  born  at  the  ninth  month,  but  he  denied  that  it 
would  be  so  perfectly  developed  in  all  its  parts.  This  distinction  is  not  generally 
admitted :  and  when  the  question  was  put  to  Simpson,  who  gave  evidence  at  the 
trial  in  favour  of  the  defendant,  he  said  that  full  size  was  generally  combined  with 
full  development ;  and  he  further  stated  that  it  was  against  all  the  laws  of  natui'o 
that  children  should  be  born  full-gi'own  even  a  fortnight  before  the  usual  term  of 
gestation,  which  he  fixed  at  nine  calendar  months  and  a  week.  According  to  this 
view  if  impregnation  took  place  on  November  9th,  1861,  the  day  of  probable 
delivery  would  be  a  week  after  the  9th  of  the  following  August,  i.e.  August  16th. 
Hence,  as  the  child  was  actually  born  in  a  mature  state  on  July  26th,  this  was 
three  weeks  before  the  usual  term ;  and  therefore  impregnation  from  some  other 
person  had  probably  taken  place  thii-ee  weeks  earlier  than  the  period  assigned  by 
the  woman  (Whalley).  Simpson  considered  it  to  be  as  rare  that  a  child  should  be 
born  full-grown  three  weeks  before  the  usual  period,  as  that  a  man  should  attain 
one  hundred  years  of  age.  ("Rep.  of  the  Trial  of  Bronnuicli  \.  Waters"  1863, 
p.  33.)  There  are  not  many  medical  witnesses,  however,  who  would  venture  to 
affinn  that  in  the  last  three  weeks  of  gestation  there  are  such  marked  changes  in 
the  body  of  a  child  as  to  render  this  diiference  in  time  alwaj's  perceptible,  or  who 
would  venture  to  bastardise  a  child  or  convict  a  woman  of  adultery  because,  when 
born  at  the  2o9th  day  after  intercourse,  the  child  had  about  it  the  usual  appearances 
of  matm-ity.  This  would  be  equal  to  afiii'ming  that  variations  in  size  might  take 
place  at  the  ninth  but  not  at  the  eighth  month  of  gestation.  But  facts  are  adverse 
to  the  theory.  Riittel  has  met  with  several  instances  in  which  women  have  been 
delivered  two  and  even  three  weeks  before  the  expiration  of  the  ordinary  tenn- 
(280  days),  aud  the  children  were  as  perfectly  developed,  to  all  appearances,  as 
other  childi'en  which  had  been  born  at  the  full  period. 

A  case  was  tried  in  the  Common  Pleas  in  1846  {Hargrave  v. 
Ilargrave) . 

The  plaintiff  contended  that  he  was  the  child  of  John  Hargrave,  deceased ;  the 
defendant,  that  the  plaintiff  was  the  illegitimate  offspring  of  the  same  mother,  but 
not  the  son  of  John  Plargrave.  The  evidence  in  support  of  the  illegitimacy  was,  as 
usual,  partly  medical  and  partly  moral.  The  husband  and  wife  had  been  separated 
for  a  considerable  time  prior  to  the  birth  of  this  child,  and  he  chiefly  resided  in 
France.  The  wife  resided  in  London,  as  it  was  alleged,  in  adulterous  intercourse 
with  another  person.  The  plaintiff  was  born  on  November  ISth,  1836;  and  it  was 
argued,  for  the  defendant,  that  there  was  no  possibility  of  access  on  the  part  of  the 
husband,  except  at  periods  which  woidd  fall  far  short  of,  or  go  much  beyond,  the 
limits  of  human  gestation.  The  defendant  alleged  that  the  husband  was  absent 
from  London  from  October,  1835,  to  about  the  latter  end  of  April,  or  begninmg  of 
May,  1836 ;  hence,  in  order  that  the  child  should  have  been  begotten  by  him,  this 
must  have  been  a  case  either  of  th  irteen  months'  or  seven  months'  gestation.  The  fomier 
supposition  was  out  of  the  question ;  it  became,  therefore,  necessary  to  ascertain 
whether  this  child  when  born  was  mature,  or  whether  it  bore  about  it  the  characters 
of  a  seven-months'  child.  On  this  point  there  was  no  satisfactory  medical  evidence. 
The  delivery  had  taken  place  ten  years  before— the  practitioner  who  had  attended 
the  female  had  no  distinct  recollection  of  the  circumstances— he  could  not  even 
remember  the  sex ;  and  the  only  fact  to  which  he  could  depose  was,  that  when 
the  child  was  born  lie  observed  nothing  particxilar  in  its  appearance— it  did  not 
differ  from  other  children  :  and  he  said  that  there  was  but  little  difference  between  a 
seven-months'  child  and  a  nine-months'  child,  and  one  might  be  mistaken  for  the 
other.  No  observation  was  made  as  to  the  descent  of  the  testicles  or  other  pecu- 
liarities; and,  in  short  it  remained  as  a  mere  presumption  whether  from  the 
attention  of  the  witness  not  having  been  particularly  drawn  to  its  condition,  the 
child  was  not  in  fact  mature.    Additional  evidence  was  produced  by  the  plaintiff 
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at  the  trial  to  show  that  the  husband  had  been  in  London  tit  other  periods  than 
those  alleged  by  the  defendant.  Thus  it  was  stated,  by  some  of  the  witnesses,  that 
he  was  there  in  February,  1836  (making  the  period  thirty-nine  weeks  and  three 
daj's),  again  on  March  3rd  (making  it  2o9daj's  or  thirty-seven  weeks)  and  again  on 
May  3rd  (making  it  198  days  or  twenty-eight  weeks  and  two  days).  In  liis  charge 
to  tie  jury,  Tindal,  Q.C.,  throw  out  the  latter  period,  and  directed  them,  if  they 
l)elieved  the  evidence,  and  that  there  had  been  possibility  of  access  at  oitlior  of  the 
two  former  periods,  to  find  for  the  plaintiff.  According  to  the  medical  evidence, 
whether  the  time  was  seven,  eight,  or  nine  calendar  months,  it  would  make  but 
little  difference  in  the  appearance  of  the  child. 

A  verdict  was  returned  for  the  plaintiff,  establishing  his  legitimacy ; 
but  there  was  so  much  doubt  about  the  case  that,  in  November,  1846, 
Lord  Langdale  granted  a  new  trial,  making  at  the  same  time  the 
following  remarks  : — "  Cases  of  this  kind  are  very  difficult  to  determine 
and,  but  for  rules  and  presumptions  of  law,  it  would  often  be  impossible 
to  arrive  at  any  satisfactory  conclusion.  A  child  born  of  a  married 
woman  is  presumed  by  law  to  be  legitimate,  but  this  presumption  may 
be  removed  by  evidence.  It  is  not  enough,  however,  in  order  to  rebut 
it,  that' suspicious  circumstances  should  be  shown;  but  it  is  necessary 
to  show  a  circumstance,  such  as  impotency  or  absence,  from  which  it 
would  clearly  appear  that  sexual  intercourse  could  not  have  taken 
place.  It  is  difficult  to  conclude  against  legitimacy,  in  the  absence  of 
this  evidence,  where  some  association  has  continued  between  the 
parties,  so  as  to  afford  an  opportunity  for  intercourse.  If  the  husband 
and  another  man  had  had  opportunities  of  intercourse,  whatever  might 
be  the  probabilities,  no  evidence  could  be  admitted  to  show  that  the 
husband  was  not  the  father  of  the  child.  Evidence  against  legitimacy 
ought  to  be  strong,  distinct,  and  satisfactorj'^  and  conclusive.  In  the 
present  case  it  appears  that  the  husband  had,  for  some  years  previous 
to  the  birth  of  the  plaintiff,  usually  resided  in  France,  but  that  he  was 
in  the  habit  of  coming  to  England  from  time  to  time,  and  tliat  he  had 
had  occasional  interviews  and  communication  with  his  wife  ;  and 
whether  they  were  of  such  a  nature  as  to  enable  him  to  be  the  father  of 
the  plaintiff,  was  the  question  at  issue.  The  plaintiff  was  born  on 
November  18th,  1836,  and  the  question  is  whether  the  husband  had 
had  an  opportunity  of  intercourse  with  his  wife  in  the  early  part  of 
that  yeai-.  There  is  evidence  that  he  had  been  in  England  at  particular 
times,  viz.  January,  March,  April  and  May  in  that  year,  and  it  is  clear 
that  he  was  intra  quatuor  maria.  Then  the  question  is,  wliether, 
although  he  was  in  England,  he  could  be  supposed  to  have  had  inter- 
course with  his  wife.  Two  witnesses  have  said  that  they  saw  a  person 
go  into  Mrs.  Hargrave's  house  in  the  latter  part  of  1835  or  beginning 
of  1836,  and  in  February,  1836,  and  tliat  she  had  afterwards  said  that 
that  person  was  her  husband.  In  March,  1836,  Mr.  Hargrave  was  at 
a  tavern  and  informed  the  waiter  that  he  would  bring  his  wile  with  him 
next  time.  He  accordingly  came  in  May  witli  a  lady,  and  they  lived 
togetlier  as  man  and  wife.  The  keeper  of  tlie  tavern  "knew  him,  as  he 
used  to  be  there  several  times  a  year,  and  had  seen  Mrs.  Hargrave  in 

i  ftQR  "^r,''''*'''  ^""^ '  ^"^       ^^''^  ^^^^  '''^"^^^  ^'^'^V  was  with  him  in 

i»db.  ilien  it  is  not  proved  that  the  visitor  in  February  was  the 
iiusbaml,  nor  tliat  Mrs.  Hargrave  was  the  person  who  went  to  tlie  hotel 
witn  him  in  May.  There  was  no  concealment,  however,  made  by  the 
wile  ot  her  pregnancy  or  of  the  birth  of  the  plaintiff :  and  six  or  seven 
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mouths  after  his  birth,  his  mother  had  him  baptized  by  the  name  of 
John  Robert  Hargrave,  the  son  of  John  and  Mary  Hargrave.    I  find 
nothing  in  the  circumstances  of  the  separation,  or  in  the  character  or 
conduct  of  Hargrave,  which  renders  intercourse  in  any  degree  improb- 
able, nor  does  the  alleged  course  of  life  of  either  make  any  difference. 
Even  the  alleged  adultery  of  the  wife,  if  proved,  would  not  affect  the 
question  ;  and  if  I  were  bound  to  decide  on  the  present  state  of  facts, 
I  would  decide  in  favour  of  the  legitimacy.    As,  liowever,  there  is  some 
obscurity  in  the  case  and  there  may  be  additional  evidence  produced,  I 
think  there  ought  to  be  a  new  trial,  although  I  do  not  agree  to  the 
grounds  on  wliich  the  application  has  been  made.    I  am  the  more 
inclined  to  grant  this,  as  the  Lord  Chief  Justice  had  latterly  some 
doubts  about  the  verdict  being  in  accordance  with  the  evidence  " 
{Law  Times,  November  21,  1846).    At  the  second  trial  in  1848,  direct 
evidence  was  adduced  by  the  defendant  to  show  that  the  husband  was 
absent  during  the  first  two  periods  ;  and  as  it  was  admitted  on  both 
sides  that  the  child  was  mature,  the  period  of  the  end  of  April  or 
beginning  of  May  was  considered  to  be  inconsistent  with  its  being  the 
offspring  of  the  husband,  since  this  allowed  only  of  a  seven  months'  gesta- 
tion.   WilUams  J.,  left  it  to  the  jury— 1st,  whether  entire  absence  on 
the  part  of  the  husband,  at  the  only  two  periods  at  which  he  could  in 
the  course  of  nature  have  been  the  father  of  the  child,  had  been  clearly 
proved ;  and  2nd,  if  not  proved,  and  they  thought  the  husband  might 
have  had  access  to  the  wife,  whether  from  the  evidence  he  had  availed 
himself  of  those  opportunities.    The  jury  returned  a  verdict  for  the 
defendant,  thus  finding  the  plaintiff  illegitimate.    As  if  to  show  the 
great  uncertainty  attending  suits  of  this  kind,  from  conflicting  evidence 
or  the  suppression  or  concealment  of  material  facts,  a  third  trial  took 
place  on  the  same  issue  in  1850,  when  a  verdict  was  returned  for  the 
plaintiff,  again  establishing  his  legitimacy,  and  thus  restoring  him  to 
the  position  which  he  held  by  the  verdict  of  the  jury  at  the  first  trial. 

In  reference  to  the  question  of  development,  we  find,  on  the  one 
hand,  some  obstetric  experts  affirming  that  such  a  degree  of  maturity 
may  in  some  exceptional  cases  be  acquired  at  seven  months  gestation 
as  to  render  it  impossible  to  distinguish  the  child  at  birth  Irom  one 
born  at  the  full  period  ;  and,  on  the  other  hand,  obstetric  experts  ol 
equal  experience  assert  that  it  is  against  all  the  laws  of  nature  that 
children  should  be  full-grown  even  only  three  weeks  before  the  iisual 
term  If  the  latter  view  were  correct,  there  could  be  no  difficulty  m 
deciding,  from  appearances,  whether  a  child  had  reached  the  seventh 
or  the  ninth  month  of  gestation.  .      ^  •  j„  "\  c«,y,o 

In  another  part  of  this  work  ("Uterine  Age-Infanticide  )  some 
cases  are  related  which  prove  that  at  the  ninth  month  children  are 
occasionally  born  of  a  size  and  weight  greatly  exceeding  l^^/^^^' 
Thus  a  niie  months'  child  has  been  born  weighing  eighteen  pounds 
and  measuring  thirty-two  inches,  whereas  the  usual  weiglit  is  from  six 
to  seven  pounds  and'the  length  eighteen  inches.  In  such  an  excephojl 
case  there  is  reason  to  believe  that  had  the  child  come  into  the  woild 
at  the  seventh  month,  it  would  then  have  appeared  to  the  accoucheur 
o  ave  relc  ed  the  full  term.  As  it  is  impossible  to  say  when  such 
an  exception  is  likely  to  occur,  it  follows  that  in  any  case  m  which  this 
questfon  arises,  a  witness  will  be  bound  to  admit  that  a  seven-months 
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child  may  be  born  of  the  average  size  and  weight  of  a  nine-months'  chihl, 
or  to  give  some  vidicl  reason  for  the  fact  that  great  variations  in  size  and 
weight  may  occur  at  the  nhith  but  not  at  the  seventh  month  of  gestation. 
If  the  child  is  a  male,  and  the  testicles  are  found  in  the  scrotum,  there 
is  every  reason  to  believe  that  it  has  passed  the  seventh  and  even  the 
ei'^hth'month  of  uterine  life.  (See  "  Infanticide.")  The  differences 
of'^opinion  among  obstetric  experts  in  reference  to  this  question  admit 
of  an  explanation.  All  Avill  agree  that,  as  a  general  rule,  a  seven 
months'  child  might  be  distinguished  from  a  nine-months'  child,  unless 
the  latter  was  a  twin  ;  but  at  the  same  time  it  must  be  admitted  that 
if  variations  in  development  take  place  at  the  full  term,  there  is  nothing 
to  prevent  such  variations  from  occurring  at  the  seventh  and  eighth 
mouth  of  gestation.  Hicks  has  seen  a  child  born  seven  months  after 
marriage  as  large  as  at  the  full  term;  but  this  child  might  really 
have  been  born  at  the  full  term.  In  order  to  determine  this  point 
by  unexceptional  facts,  it  would  be  necessary  to  collect  a  series  of  cases 
of  impregnation  from  one  intercourse  in  which  the  children  were  born 
seven  months  after  such  intercourse,  and  were  proved  to  have  had  the 
average  size  and  weight  of  mature  children. 

When  the  facts  are  such,  tliat  to  be  the  offspring  of  the  husband  it 
must  be  a  six-months'  child,  and  it  is  born  mature,  there  can  be  no 
reasonable  ground  to  doubt  its  illegitimacy.  This  question  was  raised 
in  the  Exchequer  Sitting  (January,  1847),  on  a  motion  for  a  new  trial 
in  the  case  of  Eager  v.  Greenwood.  The  action  was  one  for  seduction  ; 
and  the  principal  witness  in  the  cause  on  being  cross-examined,  stated 
that  she  was  first  connected  with  the  defendant  a  few  days  before 
Christmas,  1845,  and  that  the  birth  of  the  child  took  place  in  the  June 
following — i.e.,  in  about  six  calendar  months.  Under  these  circum- 
stances, as  the  child  appeared  to  have  been  full-grown,  the  Chief  Baron, 
assuming  the  statement  of  the  dates  to  be  correct,  intimated  it  to  be 
his  opinion  that  the  action  could  not  be  maintained,  as  the  foundation 
of  it  was  the  loss  of  service,  arising  from  the  defendant's  intercourse 
with  the  daughter,  and  her  subsequent  confinement,  and  that  it  was 
impossible  that  he  could  have  been  the  father  of  the  child  in  question. 
The  jury  found  for  the  defendant.  A  rule  for  a  new  trial  was  granted, 
chiefl}'  on  the  ground  that  the  woman  had,  from  confusion  in  giving 
her  testimony,  made  a  mistake  in  the  period.  A  similar  question  may 
arise  in  cases  of  divorce,  and  the  fact  be  received  as  proof  of  the  act  of 
adultery.  In  the  case  of  Maclean  (House  of  Lords,  March,  1851),  it 
was  ijroved  that  the  earliest  intercourse  which  could  have  been  had 
with  the  husband  Avas  on  December  22nd,  1847  ;  while,  according  to 
the  medical  evidence,  the  child  was  born  on  July  6th,  1848,  thus 
giving  a  gestation  of  only  197  days,  or  twenty-eight  weeks  and  one  day, 
assuming  the  husband  to  have  been  the  father;  but  the  child  was  a 
full-grown  nine-months'  child.  This  fact  was  received  as  a  proof  cf 
adultery  on  the  part  of  the  wife.  Wachs  met  with  a  case  in  which  a 
child  to  be  legitimate  must  have  been  begotten  196  days,  or  twenty- 
eight  weeks  before  birth,  but  the  child  was  fully  developed  and  mature. 
It  appeared  like  a  nine-months'  child,  and  it  was  denied  that  it  could 
have  been  the  result  of  a  conception  of  only  196  days  (Horn's 
Vierteljahrsschr.,  1870,  2,  77).  In  Ileathcote's  case  (March,  1851),  it 
was  proved  that  the  husband  returned  on  November  24th,  1849,  and  the 
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Avife  was  delivered  of  a  full-grown  and  mature  child  on  May  11th, 
1850,  an  interval  of  only  175  days.  This  was  also  taken  as  proof  of 
the  alleged  adultery.  In  Hawkins's  case  (May,  1852),  it  was  proved 
that  there  had  heen  no  access  of  the  husband,  owing  to  his  absence, 
between  May  16th,  1850,  and  March  '23rd,  1851.  A  full-grown  and 
mature  child  was  born  on  June  2nd,  1851 :  hence,  to  have  been  the 
child  of  the  husband,  gestation  must  have  been  extended  to  a  year  and 
sixteen  days,  or  reduced  to  a  period  of  only  seventy-one  days.  This 
was  taken  as  clear  proof  of  adultery  on  the  part  of  the  wife.  It  is  to 
he  remarked  of  this  case  that  the  husband  had  slept  with  his  wife  after 
his  return,  even  up  to  five  minutes  of  the  time  of  her  delivery,  without 
suspecting  his  wife's  pregnancy  ;  and  her  female  attendant,  who  had  been 
in  the  habit  of  seeing  her  daily,  did  not  observe  any  alteration  in  her 
personal  appearance.  This  created  a  little  difficulty  in  the  case  ;  but 
it  merely  serves  to  show,  either  that  a  visible  prominence  of  the 
abdomen  is  by  no  means  a  constant  accompaniment  of  the  pregnant 
state,  or  that  it  may  be  verj'  easil}'^  concealed. 


How  Long  can  Gestation  be  Pkolonged. 

We  are  here  treading  upon  more  important  ground  even  than  in 
shortened  gestation,  and  also  upon,  in  some  senses,  firmer  ground,_for 
we  have  not  to  trouble  ourselves  about  such  delicate  and  disputed  points 
as  to  what  stage  of  development  the  child  has  reached. 

Of  course,  to  make  the  ground  absolutely  sure,  there  must  be 
unimpeachable  evidence  of  the  last  possible  chance  of  insemination.  _  A 
rigid  comparison  can  only  be  instituted  between  periods  of  gestation 
thus  ascertained ;  unfortunately,  in  most  or  many  of  the  cases  that 
follow,  this  method  of  estimation  has  not  been  followed,  and  allowance 
must  be  made  ;  for  all  that,  the  cases  are  valuable  and  must  be  treated 
in  full.    Those  which  are  the  result  of  one  coitus  are  naturally  the 

most  reliable.  ,  -i    ^   ^-  +i 

That  gestation  may  be  retarded  or  protracted  beyond  the  tortietu 
week  is  now,  probably^  not  disputed  by  any  obstetric  writer  of  reputa- 
tion. Some  accoucheurs  have  denied  it,  because  they  have  not  met 
with  such  cases  ;  but  the  medico-legal  relations  of  such  questions  do 
not  depend  upon  the  solitary  experience  of  practitioners.  It  is  only  by 
the  accumulation  of  well-ascertained  facts  from  all  authentic  sources 
that  medical  knowledge  can  be  made  available  for  the  purposes  ot  the 
law ;  otherwise,  owing  to  the  mere  accident  of  a  witness  not  having 
met  with  any  exceptional  instance,  a  court  may  be  entirely  misled  in 
its  iudgment  by  trusting  to  his  opinion.  It  is  the  more  important  to 
attend  to  this,  "because  most  of  the  cases  involving  questions  either  ot 
contested  legitimacy,  or  the  chastity  of  females,  turn  upon  protracted 
rather  than  upon  premature  delivery.  i  •  +• 

Protracted  cases  of  gestation  are  always  open  to  the  objection, 
either  that  the  menstrual  function  may  liave  been  suspended  irom  some 
hidden  morbid  cause,  one  or  two  months  before  the  actual  date  ot  con- 
ception, or  that  there  may  have  been  some  error  m  the  calculation  by 
which  the  period  has  been  determined.  If,  however,  the  objection  be 
admitted  under  these  circumstances,  it  would  be  only  equal^-  just  to 
admit  that  in  any  given  case  the  ordinary  and  so-called  fixed  period, 
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calculated  from  the  cessation  of  menstruation,  is  based  on  a  fallacy. 
The  menstrual  function  may  have  accidentally  ceased,  or  continued  for 
several  intervals  after  conception,'  and  thus  a  correspondmg  change 
should  he  made  in  fixing  the  ordinary  period  of  gestation.  This  view 
of  the  question  implies  that  no  reliance  can  be  placed  on  the  date  of 
the  cessation  of  the  menses  as  evidence  of  the  actual  duration  ot 
pret^nancy,  whether  natural,  premature,  or  protracted.  Hicks  met 
with  a  case  in  which  the  pregnancy  of  a  woman  appeared  to  be  pro- 
tracted to  between  twelve  and  thirteen  months.  There  was  every 
reason  to  believe  that  this  woman  had  become  pregnant  durmg  the 
absence  of  the  menses,  their  suspension  having  taken  place  some 
time  before  intercourse  ;  and  this,  no  doubt,  is  the  explanation  of  a 
large  number  of  cases  of  alleged  protracted  gestation. 

The  cessation  of  the  menstrual  discharge  must  be  either  taken  or 
rejected  altogether  as  evidence  :  if  taken,  we  have  no  right,  in  alleged 
protracted  cases,  to  refer  the  suppression  to  disease,  for  the  sake  of 
shortening  the  period,  when  in  ordinary  cases  we  do  not  refer  its  con- 
tinuance to  diseuse,  because  this  would  tend  to  lengthen  it ;  if  rejected, 
it  would  be  in  the  highest  degree  unjust  not  to  give  to  a  claimant  the 
beneficial  presumption  of  his  having  been  born  legitimate,  when  the 
cases  adduced  in  evidence  against  his  claim  are  actually  based  upon  a 
precisely  similar  mode  of  calculation. 

It  is  difficult  to  admit  that  all  the  protracted  cases  recorded  by 
different  observers  have  depended  upon  mistakes  being  made  in  the 
calculation  of  the  period,  since  this  calculation  is  based  upon  the  same 
principles  as  those  adopted  in  cases  of  ordinary  pregnancy.  Hence,  if 
there  is  a  mistake  in  the  one  case,  there  would  be  in  the  other ;  if  an 
error  in  the  exception,  there  would  be  an  error  in  the  rule.  Either  the 
average  term  of  pregnancy  is  wrongly  calculated  by  most  accoucheurs 
at  the  thirty-eighth  or  fortieth  week,  or  it  is  rightly  calculated  to  extend 
occasionally  to  the  forty-fourth  or,  admitting  these  protracted  cases,  to 
the  forty-sixth  week.  But,  even  setting  aside  the  obvious  answer  to 
an  objection  of  this  nature,  some  of  the  cases  observed  were  instances 
of  impregnation  from  a  single  intercourse  :  and,  making  due  allowance 
for  the  interval  for  conception,  the  general  inference  would  not  be 
affected,  and  no  fallacy  would  have  arisen  in  such  cases  of  protraction 
from  mistakes  dependent  on  the  cessation  of  menstruation. 

Some  instructive  papers  on  this  subject  were  published  by  lieid 
{Lancet,  1853,  2,  pp.  205  and  235).  The  conclusions  at  which  he 
aiTived  are  decidedly  adverse  to  the  views  of  Murphy  regarding  the 
great  duration  of  pregnancy.  He  states  that  an  accidental  arrest  of  the 
menstrual  discharge  may  take  place  for  three,  four,  or  many  successive 
periods,  wliile  impregnation  may  have  occurred  at  any  time  during  this 
suspension.  Under  these  circumstances,  a  calculation  based  on  the 
date  of  the  suspension  of  the  discharge  would,  of  course,  be  erroneous ; 
and  "  the  number  of  days  which  elapse  after  the  last  menstrual  appear- 
ance is  not,  therefore,  any  jyroof  of  the  real  extent  of  gestation  in 
otherwise  doubtful  cases."  In  one  case  which  he  reports,  labour 
occurred  294  days  alter  menstruation,  but  278  days  after  intercourse; 
in  a  second,  287  days  after  menstruation,  but  276  days  after  inter- 
course; in  a  third,  281  days  after  menstruation,  but  277  days  after 
intercourse  ;  and  in  a  fourth,  294  days  after  menstruation,  but  279  only 
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from  the  earliest  possible  time  of  conception  (intercourse).  It  will  be 
])erceivecl  that  while  the  dates  from  intercourse  varied  slightly,  those 
from  menstruation  varied  considerably.  In  a  case  reported  by 
Montgomery,  the  last  menstruation  was  on  October  18th.  Impregna- 
tion (intercourse  ?)  took  place  on  November  10th,  and  parturition 
followed  on  August  17th.  The  interval  between  intercourse  and 
parturition  was  thus  280  days,  and  between  the  last  menstruation  and 
parturition  it  was  about  three  weeks  more — namely,  303  days. 

Reid's  conclusions,  derived  from  numerous  facts  and  cases,  repi-esent 
the  views  of  an  experienced  observer  on  this  much-disputed  question. 
They  are — "  1.  The  duration  of  pregnancy  is  not  altogether  a  fixed 
period :  it  varies  somewhat  in  the  human  female,  as  it  does  in  the 
lower  orders  of  animals.  2.  This  deviation,  liowever,  is  not  to  any 
great  extent :  the  only  certain  data  of  calculation  are  those  dependent 
on  the  known  time  of  conception  (of  intercourse'}).  3.  The  average 
duration  of  the  pregnant  state,  when  calculated  from  this  event,  is 
about  275  days,  or  it  may  have  a  range  of  from  270  to  280  days. 
4.  There  is  no  full  or  satisfactory  evidence  of  gestation  having  been 
prolonged  beyond  293  days.  5.  The  French  Code,  which  allows  800 
days,  may  be  regarded  as  liberal.  6.  The  menstrual  period  must 
generally  serve  as  our  guide  in  default  of  some  exact  knowledge  :  it  is, 
however,  often  fallacious,  and  is  only  a  means  of  approximation  to  the 
probable  time  of  parturition.  7.  The  fortieth  week  after  the  last 
appearance  of  the  menses  is  the  most  likely  period,  and  the  forty-first 
week  the  next." 

Duncan  {Edin.  Month.  Jour.,  1854,  vol.  9,  p.  230)  draws  the  followmg 
conclusions  regarding  the  duration  of  pregnancy  : — 1.  That  the  interval 
between  conception  and  parturition  (the  real  duration  of  pregnancy) 
has  not  been  exactly  ascertained  in  any  case.  2.  That  the  average 
interval  between  insemination  (intercourse)  and  parturition  (commonly 
called  the  duration  of  pregnancy)  is  from  275  to  278  days.  3.  _  That  the 
average  intervals  between  the  end  of  menstruation  and  parturition  have 
no  standard  length,  but  vary  within  certain  limits.  4.  That  while 
absolute  proof  of  the  i)rolongation  of  real  pregnancy  beyond  its  usual 
limits  is  still  deficient,  there  is  evidence  to  estabhsh  the  probabihty 
that  it  may  be  protracted  beyond  such  limits  to  the  extent  of  three  or 

even  four  weeks.  .  ,     -n  -j  ai  +  i 

It  will  he  perceived  from  the  conclusions  drawn  by  Keid,  tliat  ne 
admits  a  variation  of  23  days,  i.e.,  from  270  days  (the  shortest 
period)  to  293  days,  the  longest  known  to  himselt  from  a  single 
intercourse.  There  appears  to  be  no  vaUd  reason  why  the  variation 
should  not  be  even  greater  than  that  which  is  here  assigned,  and  why 
the  duration  of  pregnancy  might  not  extend  occasionally  to  ^9b  and 
even  to  301  days.  It  is  merely  a  question  of  mdividual  experience.  ^ 
An  accoucheur  who  admitted  a  variation  of  23  days,  and  who  bad 
known  gestation  to  be  protracted  to  the  293rd  day  after  mtercoiu-se 
would  hesitate  to  pronounce  a  child  illegitimate  merely  because  it  had 
heen  born  on  the  296th  or  the  300th  day  after  the  possible  access  oi 
the  husband.    Duncan  places  his  average  from  one  set  of  cases  at  Zlb 


days,  and  from  another  set  at  278  days  ;  but  he  allows  tha  gestation 
may  be  extended  four  weeks  beyond  these  limits.  Taking  he 
shortest  period  and  adding  to  it  28  days,  this  would  make  a  possible 
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extension  of  testation  to  303  days,  or  forf,y-tliree  weeks  and  two  days. 
There  is  no  doubt  a  limit ,  to  gestation,  but  it  is  not 

in  our  power  to  fix  it;  hence  we  find  obstetric  writers  of  repute 
adoptine  periods  which  have  no  point  of  agreement  among  themselves. 
Some  stop  short  at  280  days  ;  others,  like  Reid,  fix  the  maximum  yet 
known  at  293  days.  Murphy  allows  from  his  experience  at  least  324 
days  •  and  Meigs  considers  that  gestation  may  be  continued  to  twelve 
months  or  365  days  ("  Obstet.  the  Science  and  the  Art,"  1849,  p.  194). 
The  fact  is,  the  term  has  not  yet  been  fixed  even  approximately  by 
medical  science :  hence,  in  a  disputed  case,  other  circumstances  must 
be  looked  to  in  order  to  lead  a  court  of  law  to  a  safe  decision.  It 
is  at  present  hopeless  to  reconcile  the  conflicting  medical  opinions 
which  exist  on  the  subject  of  duration  of  pregnancy  in  the  human 
female.  There  is,  indeed,  only  one  point  on  which  all  modern 
observers  agree,  namely,  that  "the  period  cannot  be  limited  to  a 
certain  number  of  days,  but  that  it  is  liable  to  variation  according  to 
circumstances  but  little  understood. 

It  has  been  already  observed  that  the  date  of  intercourse  does 
not  furnish  us  with  the  date  of  conception,  and  according  to  some 
authorities  all  evidence  connected  with  the  function  of  menstrua- 
tion is  untrustworthy.  In  spite  of  these  objections,  the  menstrual 
period  must  generally  serve  as  a  guide  in  default  of  more  certain 
criteria.  It  is,  however,  a  curious  fact  that  the  date  of  the  cessation 
of  the  menses  is  taken  by  some  physicians  as  a  guide  (in  married  life 
with  constant  intercourse),  so  long  as  gestation  does  not  extend 
beyond  280  days ;  while,  supposing  it  to  extend  to  300  days,  they  will 
assume  that  some  other  cause  than  pregnancy  must  have  led  to  an 
earlier  suppression,  and  thus  to  an  error  in  the  calculation.  There 
may  be  no  more  evidence  of  suppression  from  a  morbid  cause  in  the 
one  case  than  in  the  other,  and  the  period  of  280  days  may  therefore 
be  as  much  based  on  error  as  the  period  of  300  days.  It  is  strange 
that  writers,  who  adopt  this  mode  of  making  facts  square  with  a  fore- 
gone conclusion,  do  not  perceive  that  they  must,  in  fairness,  either 
reject  altogether  the  evidence  derived  from  the  cessation  of  the 
menses,  or  admit  it  adversely  to  their  own  views,  in  cases  in  which  the 
facts  connected  with  the  cessation  have  been  as  carefully  observed  and 
recorded  by  others  as  by  themselves. 

Enge  ("  Inaug.  Dissert.,"  Leipzig,  1903)  follows  up  the  researches  of 
von  Winckel,  and  has  made  use  of  the  register  of  the  Leipzig  Mater- 
nity for  the  seventeen  years  preceding  the  issue  of  this  thesis.  In 
175,333  births  there  were  821  children  over  4  kilog.  {d^^y  lb.)  in 
weight  and  over  50  cm.  (19^  in.)  in  length.  The  ratio  of  female  to 
male  infants  was  100 : 110 ;  264  mothers  had  correctly  reckoned  term 
from  the  first  day  of  tlie  last  period,  61  from  the  last  coitus,  and  81 
from  both  factors.  In  40  of  these  accurately  reckoned  cases  the  period 
lasted  over  302  days,  the  maximum  being  321.  The  average  length  of 
the  children  in  these  cases  was  53*5  cm.  (20  in.). 

Such  is  a  fair  presentation  of  the  arguments  as  based  upon  the 
opinions  of  those  who  were  best  qualified  to  judge.  We  may  now  give 
some  reported  cases  and  evidence  which  is  strong  enough  in  medical 
practice,  and,  provided  that  other  evidence  is  satis factori/,  one  would 
think  should  be  strong  enough  in  law ;  but  in  Rohiii'son  v.  'liohinsoii  a7id 
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AsjAin  (a  case  communicated  to  Dr.  Stevenson)  the  judge  refused  to 
accept  cases  recorded  in  journals,  etc.,  as  evidence.  It  is  true,  on  the 
one  hand,  that  the  woman's  statements  in  such  (journal)  cases  are  not 
sworn ;  but,  on  the  other  hand,  they  are  usually  given  without  any 
cause  or  motive  for  vtala  fides. 

lu  works  on  midwifery  will  be  found  authentic  reports  of  cases  in  which 
gestation  continued  to  the  forty-first,  forty-second,  forty-third,  and  even  to  the 
forty-fourth  week.  Murphy  regards  301  days,  or  forty-three  weeks,  as  the  average 
limit  of  gestation  ("  Obstet.  Eep.,"  p.  4).  Lee  met  with  a  case  in  which  he  had 
no  doubt  that  the  pregnancy  lasted  286  days :  the  labour  did  not  take  place  until 
forty-one  weeks  after  the  departure  of  the  husband  of  the  lady  for  the  West  Indies. 
{Mvd.  Oaz.,  vol.  31,  p.  917).  William  Hunter  met  with  two  instances  in  which 
gestation  was  protracted  until  the  forty-second  week.  Montgomery  met  with  a 
case  in  which  delivery  did  not  ensue  until  between  the  forty-second  and  forty- 
fourth  weeks  {Med.  Gaz.,  vol.  19,  p.  646).  Merriman  published  a  Table  on  the 
subject  of  protracted  gestation,  on  which  the  most  experienced  accoucheius  have 
been  in  the  habit  of  relying.  Of  114  pregnancies,  calculated  by  him  from  the  last 
day  at  which  the  women  menstruated,  and  in  which  the  childi-en  appeared  to  be 
mature,  the  following  were  the  periods : — 

In  the  37th  week    ....  3 

„     38th    ,  13 

„     39th     ,  14 

„     40th    „      .       .       .  .33 

In  another  well-marked  case,  birth  occm-red  forty-four  weeks  precisely  after  the 
cessation  of  the  menses. 

From  these  results  Meniman  considered  that  in  the  greater  number  of  women 
gestation  is  completed  in  the  fortieth  week  from  the  cessation  of  the  menses,  and 
next  to  this  period  in  the  forty-first.  ■  In  the  evidence  given  by  him  before  the 
House  of  Lords  in  1825,  the  case  of  longest  protraction  on  which  he  was  able  to  rely 
was  that  of  a  married  woman,  who  was  in  the  habit  of  calculating  from  the  last  day 
on  which  her  monthlv  period  ceased.  The  lady  was  delivered  309  days,  or  forty- 
four  weeks  and  one"  day,  from  the  time  at  which  she  supposed  that  she  had 
conceived.  In  another  case  the  period  was  303  days,  or  forty-three  weeks  and  two 
days  from  the  termination  of  the  last  monthly  period.  _ 

A  healthy  woman,  tet.  30,  had  borne  three  children,  the  youngest  bemg  four  years 
old.  She  had  menstruated  regularly  up  to  the  third  week  m  June;  the  menses 
then  stopped  without  any  apparent  cause.  Her  delivery  took  jilace  323  days  atter 
their  last  appearance.  AUowing  that  impregnation  occm-red  at  the  intermenstrual 
period,  this  would  make  the  gestation  309  days  :  or  assuming  that  impregnation 
did  not  occur  until  twenty-eight  days  from  the  date  of  the  last  menstruation,  this 
would  make  the  period  295  days,  cr  forty-two  weeks  and  one  day.  Murphy 
furnished  some  facts  in  reference  to  this  subject.  Out  of  182  cases,  m  w^ich 
special  inquiries  were  made  of  the  women,  the  deliveries  took  Pl''^''^  from  the  date 
of  the  last  appearance  of  the  menses  at  the  following  periods  in  weeks.  The  details 
are  given  in  his  "  Eep.  of  the  Obstet.  Practice  of  Univ.  Coll.  Hosp.  for  1844  .- 

In  the  40th  week    -       -       •  -25 


In  the  41st  week    .       .       .  .22 
,,     42nd    „      .       .       .  .15 

„     43rd    ,  10 

44th    ,,      .       .       .  .4 


In  the  33rd  week   ....  5 

„     34th    ,  3 

„  36th  „  .  .  •  -6 
„  37th  „  .  .  .  -11 
38th  „  .  .  .  -12 
39th    ,,  (9  months)   .       .  24 


41st 

42nd 

43rd 

44th 

45th 


32 
25 
19 
9 
11 


'Vhe  most  protracted  of  the  cases  in  his  Table  was  No.  182,  where  the  period  of 
gestatn  was'329  days,  or,  deducting  twenty- eight  -i^-^yt (^i^r/  rfsnTpSoS 
mtervan  301  days,  or  forty-three  weeks— three  weeks  beyond  the  usual  peiioo. 
Out  of  tiifrty  caL;  of  single  or  well-defined  coitus  collected  ^''^"^^'^^'^^^ 
varied  from  233  days  to  one  case  of  313  days  {Amer.  Jour.  Med.  Sc.,  Octobei,  18(0, 

^'  ^following  is  from  the  B.  M.  J.,  September  14th,  1899.  p.  598,  reported  by 
''^■k?s\^:TX^  returned  from  the  seaside  to  her  husbaiid  on^^^^^^^^^ 
21st.    She  had  had  severe  flooding  while  away.    In  the  first  week  of  Octobei  she 
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menstruated,  the  flow  being  very  small  in  amount  In-om  the  end  of  this  week, 
that  is  from  October  6th  to  August  16th,  when  the  child  was  born,  is  314  days. 
\bout  the  middle  of  June  genuine  labour'pains  appear  to  have  come  on  and,  after 
continuin"  for  some  considerable  period,  to  have  passed  away.  At  the  birth  (head 
presentation,  fourth  position)  there  were  no  perceptible  labour  pains ;  the  mem- 
branes had  ruptured  before  my  arrival.  The  head  was  fixed  at  the  brim,  and  had 
to  be  delivered  with  forceps.  The  forehead  was  completely  moulded  away  the 
child  dying  a  few  days  later  from  meningitis.  This  was  the  second  male  child  the 
mother  had  lost  similarly;  all  the  female  children  had  survived.  The  mother 
is  extremely  rickety,  and  no  doubt  the  pelvis  had  suffered  along  with  the  other 

^°°This  is  from  the  B.  M.  J.,  December  27th,  1902,  p.  1950,  reported  by  Dr.  James 
Ohver.    It  is  interesting  in  that  disease  did  not  shorten  gestation. 

"  Mrs  D  ao-ed  36,  consulted  me  ou  February  19th,  1902,  on  account  of  general 
^ibdominal  discomfort.  She  then  stated  that  she  had  missed  being  unwell  m 
January  and  that  the  December  period,  which  occurred  about  the  correct  date 
(20th)  was  less  prolonged  (continuing  for  two  days  only)  and  more  scanty  than 
usual.  She  was  anxious  to  know  whether  she  was  pregnant,  and  if  so,  whether 
.she  should  reckon  from  December  20th  or  whether  she  might  have  conceived  before 
the  December  menstruation. 

"I  found  the  hypogastrium  occupied  centrally  by  a  swelhng  which  extended 
from  the  pelvis  to  three  inches  above  the  pubes.  I  drew  off  the  urine  by  catheter, 
but  this  did  not  cause  any  alteration  in  the  hypogastric  swelling.  The  cervix  was 
softish,  and  the  hypogastric  swelling  was  the  enlarged  uterus  with  a  fibroid  of 
about  the  size  of  a  small  tangerine  orange  in  its  right  half.  The  breasts  were  in 
appearance  characteristic  of  pregnancy. 

"After  taking  the  fibroid  into  consideration  I  informed  her  she  was  about  two 
months  advanced  in  pregnancy,  and  that  the  confinement  would  in  the  ordinary 
course  take  place  about  September  24th.  Towards  the  end  of  April  the  movements 
Tvere  first  felt. 

"I  have  just  learned  that  this  patient  was  confined  on  October  21st — that  is, 
on  the  305th  day  after  the  cessation  of  the  last  mensh'uation.  The  child,  a  female, 
is  living. 

"  In  this  case  there  can  be  no  doubt  about  the  facts,  as  they  were  recorded  by 
me  as  early  as  February  19th." 

The  following  case,  reported  by  Dr.  John  Phillips,  of  Southsea,  in 
the  Lancet,  January  13th,  1900,  p.  94,  suffers  from  the  criticism  that 
more  than  one  act  may  have  been  performed. 

My  patient  was  a  primipara  and  unmarried.  Intercourse  was  declared  to  have 
taken  place  on  one  occasion  only — September  6th,  1898 — the  girl's  age  at  that  time 
being  only  sixteen  years  and  four  months.  Her  menstrual  periods  had  occui'red  at 
regular  intei-vals  and  they  usually  lasted  about  a  week.  Her  last  period  had 
•occurred  in  August,  1898,  and  had  entirely  ceased  by  the  24th  of  that  month,  this 
being  the  first  day  on  which  she  considered  herself  "  well,"  and  it  was  from  this 
•date  that  I  calculated  the  probable  duration  of  pregnancy.  In  consequence  of  her 
missing  her  next  two  periods  in  September  and  October  her  aunt,  with  whom  she 
lived,  took  her  on  October  24th  to  a  medical  man  in  London,  to  whom  the  girl 
•confessed,  when  questioned,  that  she  had  had  intercourse,  and  he  expressed  the 
•opinion  that  she  was  most  probably  pregnant.  This  proved  to  be  the  case,  and  in 
April  of  the  present  year  she  came  under  my  observation,  and  I  was  asked  to  attend 
her  in  her  confinement,  which  I  calculated  would  take  place  somewhere  about 
May  29th,  this  being  the  usual  average  period  of  278  days  from  the  cessation  of  her 
last  menstrual  period  (August  24th,  1898),  from  which  I  reckoned.  Instead, 
however,  of  the  confinemeut  occurring  at  the  expected  time  she  not  only  went 
through  tho  whole  of  June  without  a  single  pain,  but  labour  did  not  set  iii  until 
July  13th,  on  which  date  the  pains  began  at  6  p.m.— 323  dai/s  after  the  cessation  of 
her  lost  jtcrwd  and  310  days  after  the  date  of  coitii.s,  tho  child  "being  born  on  the 
following  day  at  4.30  p.m.  There  is  not  the  slightest  doubt  that  no  menstrual 
penod  occuiTcd  subsequently  to  that  in  August,  as  in  addition  to  tho  girl's  own 
statement  her  aunt,  who  always  looked  after  her  linen  and  who  consoquontly 
always  know  when  her  niece  was  unwell,  declares  that  there  "  was  not  a  stain'" 
subsequently  to  the  August  period.  During  the  entire  pregnancy  tho  girl  had 
M.J. — vor,.  ir.  5 
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excellent  health  and  there  were  no  pains  of  any  description  prior  to  the  onset  of 
labour,  which  was  perfectlj'  normal  and  the  presentation  the  usual  cephalic  one. 
Unfortunately  at  the  time  I  had  no  opportunity  of  having  the  child  (a  female) 
weighed  as  it  was  sent  away  to  be  nm-sed  almost  immediately  after  its  birth  (within 
three  hours),  but  although  well  proportioned  and  of  good  size  it  did  not  seeto  at  all 
unusually  large. 

Hedrich  mentions  the  case  of  a  woman  whom  he  attended  in  her 
first  labour,  who  was  delivered  on  the  309th  day  after  intercourse 
{Amer.  Jour.  Med.  Sc.,  July,  1845).  Beck  reports  a  case  in  which 
gestation  was  alleged  to  have  been  protracted  313  days,  or  forty-four 
weeks  and  five  days ;  and  Murphy  describes  two  cases  which  fell  under 
his  own  observation,  in  one  of  which  gestation  was  carried  to  314,  and 
in  the  other  to  324  days  ("  Obstet.  Hep.,"  1844).  He  subsequently 
met  with  a  third  case,  in  which,  making  due  allowaiice  for  all  the  usual 
sources  of  error  in  the  calculation,  gestation  occupied  a  period  of  323 
days.  Power  reported  in  his  work  on  "  Human  Pregnancy,"  a  case  m 
which  gestation  is  said  to  have  extended  to  325  days. 

The  wife  of  a  labourer  who  went  to  America  on  May  6th,  1S64,  was  confined  on 
March  24th,  1865— i.e.,  322  days  after  the  departui-e  of  her  husband.    The  woman 
had  already  borne  four  or  five  children,  and  her  character  was  uniformly  good 
The  infant  was  mature  and  well-formed,  the  mother  ^\fyagile,  delicate  person,  and 
was  suckling  a  child  when  her  husband  left  her.    Was  this  the  child  of  the  husband  ? 
On  being  informed  of  the  facts,  the  man  said  he  was  willing  to  give  his  wife  the 
benefit  of  any  reasonable  doubt,  but  otherwise  he  would  not  retiu-n  home  or 
acknowledge  the  child  as  his.    As  this  case  did  not  exclude  a  possible  act  of 
adXTy!  the  opinion  given  was  adverse  to  the  claim  of  legitimacy.    ^  hen  the  cases 
n^Se^such  uimsuaUy  long  periods  of  gestation,  we  must  look  with  great  Buspicion 
on  all  the  alleged  facts.    We  must  take  notlnng  for  granted.    It  is  far  more 
nrobable  that  this  woman  had  had  intercourse  with  some  man  about  June  20th,  lb64, 
than  that  this  child  was  begotten  by  the  husband  in  the  month  of  May  previously 
CoXg  to  the  observations  of  Murphy  and  others  the  time  is  not  impossible  but 
uXs  thf  facts  absolutely  exclude  subsequent  intercourse,  the  case  proves  nothing 
Tto  pxotrS  gesSionf  A  healthy  woman,  oetJ6.  stated  that  she  expected  her 
confinWentto  take  place  in  September,  1856    The.menses  appeared  for  the  last 
t^e  in  December,  1855,  and  she  quickened  in  the  beginnmg  of  April,  1856.  About 
th"  mrddleof  Septembei'  {i.e.,  on  the  2S3rd  day,  dating  from  the  last  menstruation) 
OhaSrway  was  Lmmone^d  to  attend  her  and  he  f-f,^- l^^'^^^^^^^ 
fnUp  irnins-  there  was  also  a  discharge  of  mucus  tinged  with  blood,    ine  case  went 
on  iin^til  NovemberT9th,  1856,  when  the  patient  was  delivered  of  a  female  child  of 
?he  average  4S     It  would  thus  appear,  according  to  the  ordinary  mode  of  calcula- 
Itn  tSf  deducting  twenty-eight  days  from  the  last  appearance  of  the  menses 

iLfof  his  own  wife,  who  went  325  days  fi'om  end  of  menstruation. 

In  t^e  icn^^^^^     1904,  p.  1379,  a  case  of  324  days'  dui-ation  is  recorded 
These  cases  assuming  the  facts  to  have  been  correctly  observed 
andTtovted  m'eet  the  ol^ections  taken  to  the  medical  evidence  m  the 
r«vdn?i  Peerai  case.    All  ^^•omen  may  not  have  such  unusually 
motrLted  r^^^^^^  it  is  well  ascertained  that  na  two 

Tmen  at  aUlfe  in  this  respect,  and  tl-t  two  succes„^^^^ 
the  same  woman  are  rarely  alike  m  duration.    Then,  again  some 
m:dirn.:n  may  not  have'met  with  P-t-ted  cases;  bu    he  fa 
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them  The  advocates  of  a  fixed  and  limitable  period  differ  from  each 
other  bv  a  space  of  at  least  ten  or  twelve  days,  and  each  must  either 
take  his  own  experience  for  the  filial  decision  of  this  question,  or  it 
must  be  allowed  that  men  of  equal  powers  of  observation  and  experience 
with  themselves  have  met  with  cases  which  have  gone  beyond  their 
own  fluctuating  limits.  . 

The  question  of  how  long  a  woman  may  carry  an  extra-utenne 
gestation  that  has  mummified  or  become  a  lithopsedion  has  no  practical 
bearincr  on  our  present  subject,  with  just  the  possible  exception  that  an 
extra- and  an  intra-uterine  pregnancy  occasionally  have  been  known  to 
occur  simultaneously.  The  former  might  start  a  period  of  pregnancy, 
and  the  latter  keep  "it  up  so  as  to  apparently  prolong  gestation. 

Analogy  with  other  mammalia  is  admittedly  a  dangerous 
argument,  but  there  is  this  to  be  said  about  the  following  Table,  that 
the  actual  facts  themselves  in  regard  to  coitus  are  beyond  suspicion. 
A  great  variation  in  duration  of  gestation  in  the  particular  animals  is 
therefore  conclusively  demonstrated. 

Animal.    Average  Period.       Days  between  Extremes.  Percentage. 


If  we  take  the  average  of  women  as  280  days  and  allow  them  80 
days  between  extremes,  this  would  mean  240  to  320  days  as  the  limits 
calculated  on  the  above  Table. 


Horses  . 
Cows 
Sheep 
Rabbits  . 


335 
285 
153 
30 


129 
81 
11 
8 


40 
28 
7 
26 


5—2 
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SUB-SECTION  D.— DELIVEEY, 


DELivEEYis  a  subject  -which  much  more  frequently  requires  medico- 
legal intervention  than  pregnanc3\  In  undertaking  the  investiga- 
tion, we  ought,  if  possible,  to  ascertain,  either  from  the  woman  herself, 
or  from  those  around  her,  whether  there  was  reason  to  suspect  that  she 
had  been  pregnant.  If  we  can  acquire  any  knowledge  on  this  point,  it 
will  materially  facilitate  the  inquiry ;  but  this  is  not  always  possible. 
In  the  cases  in  which  the  law  asks  for  proofs  of  delivery  it  often 
happens  that  pregnancy  has  been  so  concealed  that  few  who  saw  the 
woman  suspected  her  condition  ;  then  again,  as  the  admission  of  her 
delivery  maybe  the  strongest  proof  of  her  criminality,  she  may  perhaps 
resolutely  deny  it ;  a  medical  practitioner  has  no  right  to  extort  this 
admission  from  her.  From  this  it  will  be  seen  that  a  medical  witness 
must  often  be  prepared  to  prove  the  fact  of  delivery,  against  a  woman 
who  is  criminall}'^  charged. 

The  uterus  of  a  woman  that  has  become  pregnant  can  only  be 
emptied  in  one  of  two  ways,  either  naturally  or  artificially.  The 
former  constitutes  delivery  which  may  be  premature  or  at  full  term, 
the  latter  constitutes  what  the  law  defines  as  abortion  [in  medicine 
it  is  convenient  for  purposes  of  description  to  distinguish  between 
an  abortion  in  the  first  three  months,  a  miscarriage  in  the  second 
three  months,  and  a  premature  delivery  in  the  third  three  months  ; 
the  law  makes  no  such  distinction],  and  not  only  so,  but  makes  it  a 
criminal  act,  no  matter  by  whom  nor  by  what  means,  nor  for  what 
purpose  effected  {vide  sub-section  "  Abortion  "). 

Cases  not  infrequently  arise  both  in  civil  and  criminal  law  in  which 
this  question  of  delivery,  recent  or  remote,  natural  or  artificial,  becomes 
the  all-important  question  to  be  decided  by  the  medical  jurist.  We 
shall  consider  it  in  the  following  order  : — 

Legal  reasons  for  demanding  proof  of  delivery. 

Signs  of  recent  delivery  in  the  living. 

dead. 

remote  „         „  hvmg. 


Legal  Eeasons  for  demanding  Peoof  of  Delivery. 
These  may  be  enumerated  as  follows  : — 

(a)  The  question  may  arise  in  legitimacy  or  supposititious 
children  (mf/e  sub-section  F.).  _ 

(b)  In  abortion  or  infanticide  (:vide  sub-sections  H.  and  J.). 

c)  In  libel  actions  or  actions  for  defamation  of  character. 

These  cases  as  a  group  do  not  belong  to  medical  jurisprudence,  and 
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are  therefore  not  further  considered,  except  the  following  illustrative 
case : 

In  Kitson  v.  Play/air,  before  Mr.  Justice  Hawkins  in  Marcli,  1896,  Dr.  Playfair 
judged  that  sometMng  removed  from  tlie  uterus  of  Mrs.  Kitsou  was  the  product  of 

*^°^In'a°co*rrespondence  on  the  subject  Dr.  Playfair  informed  Mrs.  Kitson  of  the 
opinion  he  had  formed,  and  intimated  to  her  that  he  could  only  keep  intact  the  seal 
of  professional  secrecy  on  condition  that  she  left  London  and  broke  off  social  inter- 
course with  his  immediate  family  circle,  or  that  she  could  show  that  she  had  seen 
her  husband  within  a  period  which  would  remove  the  grounds  of  the  charge  of 
imchastity.  From  first  to  last,  though  she  had  to  face  as  terrible  a  situation  as  it 
is  possible  to  imagine  a  wife  and  mother  to  be  placed  in,  Mrs.  Kitson  persisted  m 
her  innocence.  Dr.  Playfair  not  finding  his  suggested  tenns  of  compromise 
accepted,  informed  his  wiJEe  and  also  Mrs.  Kitson's  brother-in-law  of  the  facts  and 
the  deduction  he  had  di-awn  from  them.  This  was  the  slander  complained  of  and 
on  which  issue  was  joined  in  the  High  Court. 

No  plea  of  justification  was  put  on  the  record,  and  consequently  the  presiding 
judge  would  not  allow  charges  aspersing  Mrs.  Kitson's  character  to  be  made  in 

COlU't. 

(d)  For  purposes  of  rebutting  extortion  or  avoiding  an  attempted 
compulsory  marriage. 

(e)  In  concealment  of  Birth. 

In  all  of  these  the  establishment  of  the  fact  of  delivery  may 
become  of  the  very  highest  degree  of  importance  for  the  purposes  of 
justice,  as  is  duly  noted  in  the  respective  sub-sections,  but  it  is  only 
in  the  last  case  that  the  criminal  law  has  a  special  clause  referring  to 
delivery  pc?'  se. 

Concealment  of  Birth. — 24  &  25  Vict.  c.  100,  s.  60,  runs  as 
follows  : — 

If  any  luoman  shall  he  delivered  of  a  child,  every  person  who  shall 
by  any  secret  disposition  of  the  dead  body  of  the  said  child,  whether 
such  child  died  before,  at,  or  after  its  birth,  endeavour  to  conceal  the 
birth  thereof,  shall  be  guilty  of  a  misdemeanour,  and  being  convicted 
thereof,  shall  be  liable,  at  the  discretion  of  the  court,  to  be  imprisoned 
for  any  term  not  exceeding  tioo  years,  ivith  or  tvithout  hard  labour  ; 
provided  that,  if  any  person  tried  for  the  murder  of  any  child  shall 
be  acquitted  thereof,  it  shall  be  laufid  for  the  jury  by  tohose  verdict 
such  person  shall  be  acquitted  to  find,  in  case  it  shall  so  appear  in 
evidence,  that  the  child  had  recently  been  born,  and  that  such  person 
did,  by  some  secret  disposition  of  the  dead  body  of  such  child,  endeavour 
to  conceal  the  birth  thereof,  and  thereupon  the  court  may  pass  such 
sentence  as  if  such  person  had  been  convicted  upon  an  indictment  for 
the  concealment  of  the  birth. 

This  concealment  of  birth  is  an  offence  of  which  women  charged 
with  child-murder  have  been  hitherto  commonly  convicted  in  England. 
There  is  great  reluctance  in  English  juries  to  convict  women,  under 
such  circumstances,  of  the  capital  offence  of  murder,  and  consequently 
they  very  frequently  take  advantage  of  the  proviso  to  the  effect  that 
any  person  tried  for  the  murder  of  any  child,  and  acquitted  thereof, 
may  be  found  guilty  of  concealment"  of  birth,  if  it  shall  appear  in 
evidence  that  the  child  had  recently  been  born,  and  that  such  person 
did  by  some  secret  disjwsition  of  the  dead  body  endeavour  to  conceal 
the  birth. 
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The  medical  evidence  on  trials  for  this  misdemeanour  is  exclusively 
derived  from  an  examination  of  tlie  mother ;  and  thus,  much  will 
depend  upon  the  time  at  which  this  is  made  {vide  ivfra).  With  respect 
to  the  child,  its  hody  need  not  even  he  produced,  provided  there  be 
satisfactory  evidence  of  its  death :  the  body  may  have  been  serectly 
buried  or  burnt,  and  in  the  latter  case  it  may  be  necessary  to  examine 
the  ashes  (see  vol.  1,  p.  226). 

According  to  the  statute  the  child  must  be  dead — the  concealment 
of  the  birth  of  a  living  child  not  being  in  England  any  offence,  unless 
it  should  happen  to  die  before  its  birth  was  made  known.    In  the  case 
of  E.  V.  Woodman  (Kingston  Lent  Ass.,  1845),  the  woman  was 
acquitted  because  the  child  was  living  when  concealed.    Chitty  says, 
that  in  order  to  constitute  the  offence,  the  child  must  have  advanced 
to  the  end  of  the  seventh  month  ("  Med.  Jur.,"  p.  412) ;  but  it  is  to  be 
presumed  that  tlie  concealment  of  the  birth  of  a  dead  child  at  the 
sixth  or  seventh  month  would  be  as  much  an  infringement  of  the 
statute  as  if  it  were  more  advanced.    The  concealment  of  the  aborted, 
but  undeveloped,  ovum  or  embryo— of  a  monster,  i.e.  a  child  without 
human  shape,  a  mole  or  other  morbid  growth— would  not  probab  y  be 
considered  a  contravention  of  the  statute.    There  lias  been  no  judicial 
decision  on  this  point.    Lane  communicated  {Med.  Times,  August, 
1845)  a  case  in  which  a  charge  of  concealed  birth  was  dismissed  by 
the  magistrates,  because  the  concealment  referred  to  a  child  born  at 
the  eighth  month,  in  its  membranes.    The  woman  stated  that  she  did 
not  consider  it  to  be  a  child.    If  this  decision  be  correct,  the  mam 
obiect  of  the  statute  {i.e.  to  prevent  secret  delivery,  so  often  leading  to 
murder)  may  be  efiectually  evaded.    The  case,  being  entirely  new 
should  have  been  sent  for  trial,  and  the  decision  left  to  the  proper 
interpreters  of  the  law  :  a  magisterial  decision  can  furmsh  no  sufficient 
precedent  on  a  question  of  this  kind.    This  woman  must  have  been 
delivered  of  a  child,  foetus  or  embryo,  or  of  course  there  would  have 
been  no  pretence  fo^  the  charge.    That  a  child  may  be  bus  born  and 
removed  from  the  membranes  alive  is  a  fact  established  by  experience 
Brunton  reported  a  case  in  which  the  entire  ovum  was  expelled  at  he 
feventh  month  of  gestation,  and  the  child  was  rescued  alive,  although 
Torfiftren  minutes  before  being  taken  out  of  the  membranes  (M.d. 
bom  ^"^5^'^;"'  .       412)     In  another  case  of  sudden  delivery, 

thrchiSln^t^n  eTbra\;e^  placenta,  was  discharged  into  a 

bucket  not  rescued  in  time  to  save  life  {Amer.  Jour.,  April, 

^^^A  case  of  alleged  concealment  of  birth  was  tried  at  the 

Suffolk  Lent  Assizes,  1853.  o    .  i,    •  f  r,f 

s.=o;;;;\^T— ^^^^^^^ 

endeavoured  to  i^^ose  upon  her  husband  and  her  neighbours. 
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It  will  be  perceived  tliat  it  is  not  material  here,  as  it  is  in  a  case 
of  alleged  infanticide,  to  prove  when  the  child  died— whether  before, 
dui-iiK^'^or  after  its  birth;  and  thus  those  subtleties  and  technicalities 
which  kre  met  with  in  cases  of  child-murder  are  avoided 

In  regard  to  proof  of  concealment  and  what  constitutes  it  these 
are  essentially  legal  points:  various  interpretations  have  been  put 
upon  the  terms  "  concealment "  or  "  secret  disposition  of  the  body. 
'Ais  part  of  the  evidence  does  not  affect  a  medical  witness,  unless  lie 
himself  has  found  the  dead  body  or  was  present  when  it  was  found. 
It  will  rest  with  the  judge  to  determine  whether  the  body  has  been  so 
disposed  of  as  to  constitute  legally  a  misdemeanour  {R.  v.  Clai-ke, 
Chelmsford  Sum.  Ass.,  1864).  A  medical  practitioner  may  prove  that 
the  female  had  made  application  to  him  on  the  subject  ot  her 
pregnancy  and  delivery.  The  law  is  especially  lenient  under  such 
circumstances.  A  very  strict  interpretation  appears  to  be  put  upon 
this  term  concealment.  There  must  be  a  "secret  disposition  of 
the  dead  body.  In  a  case  tried  before  the  Recorder  of  London  {R. 
V.  Honeycomhe,  C.  C.  C,  August,  1871),  a  woman  indicted  under  the 
statute,  was  acquitted,  because  the  evidence  showed  that  the  body  of 
the  infant  was  found  on  a  rising  ground  in  a  field  which  was  visible 
from  a  public  highway.  This  was  held  not  to  be  concealment.  In 
another  case,  a  girl  who  was  far  advanced  in  pregnancy,  went  into  a 
recess  by  the  side  of  the  road,  and  was  there  delivered.  The  body  of  a 
child  was  afterwards  found  there  by  a  boy  who  was  passing.  This  case  was 
reserved  as  to  whether  this  was  such  a  secret  disposition  of  the  body  as 
to  constitute  the  legal  offence  of  concealment  of  birth.  Questions  con- 
nected with  concealment  of  birth  do  not  fall  under  the  jurisdiction  of 
a  coroner:  the  medical  evidence  is  therefore  required  by  a  magistrate. 

In  a  case  under  the  Scotch  statute  in  reference  to  the  concealment 
of  pregnancy,  this  question  arose,  viz. — "Whether  the  charge  was 
excluded  if  the  woman,  an  unmarried  female,  proved  that  she  had 
intimated  that  she  was  with  child  to  the  father,  but  denied  the  preg- 
nancy to  every  one  else  ?  That  the  object  of  the  statute  was  defeated 
in  such  a  case,  and  yet  that  the  main  fact  on  which  the  statutory 
offence  is  founded,  was  proved,  could  not  be  doubted.  Concealment, 
and  not  calling  and  making  use  of  assistance  in  the  birth,  constitute 
the  offence.  The  Court  of  Judiciaiy  was  nearly  equally  divided.  The 
majority  went  on  the  bare  terms  of  the  statute:  the  minority  held 
that  concealment  was  here  a  general  term  to  denote  the  denial  to  all 
near  and  around  the  woman,  and  from  whom  assistance  might  be 
obtained,  and  was  coupled  with  not  calling  for  assistance  in  the  birth. 
As  a  letter  written  to  Australia,  if  tlie  father  had  gone  there,  could  not 
be  taken  to  exclude  the  statutory  ofience,  and  as  the  woman  concealed 
her  pregnancy,  and  liad  obtained  no  assistance  in  the  birth,  an  expres- 
sion which  shows  what  the  character  of  the  concealment  referred  to  is, 
the  communication  of  the  fact  of  pregnancy  to  the  father  of  an  illegiti- 
mate child  (often  more  anxious  to  get  rid  of  the  child  than  the  mother) 
really  could  not  lead  to  its  preservation,  and  left  the  concealment  to 
■which  the  statute  referred  equally  complete.  But  the  point  was  not 
actually  decided,  as  it  was  thought  that  the  terms  of  the  special  verdict 
did  not  raise  the  question,  but,  by  an  accidental  form  of  expression, 
excluded  it." 
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It  is  not  usual  to  find  a  married  woman  charged  with  this  ofi'ence, 
but  a  man  and  his  wife  Avere  convicted  of  concealing  the  birth  of  a  child 
{R.  V.  Curtis  and  wife,  Lincoln  Lent  Ass.,  1872).  The  woman  was 
delivered  of  a  still-born  child  early  in  the  morning,  and  the  husband 
buried  the  body  in  his  garden,  where  it  was  afterwards  found.  Before 
the  birth  of  the  child  the  woman  denied  that  she  was  pregnant,  and 
after  her  delivery  declared  that  she  had  not  been  aware  of  her  preg- 
nancy. The  difficulty  in  the  case  was  that  no  reasonable  motive  could 
be  assigned  for  a  husband  and  wife  concealing  the  body  of  a  dead  child. 


Signs  of  Recent  Delivery  in  the  Living. 

These  may  be  divided  into  the  general  and  the  local,  and  the  two 
factors  which  entirely  govern  them  are  (1)  the  time  that  has  elapsed 
since  delivery ;  (2)  the  stage  of  growth  and  development  which  the 
expelled  contents  of  the  uterus  had  reached. 

We  may  enumerate  those  that  can  possibly  occur  with  a  few 
comments  on  them  individually,  and  then  sum  up  the  evidence  in 
general  terms. 

1.  Languid  Look  with  Pulse  and  Temperature  Slightly 

Increased. — These  are  common  in  most  slight  illnesses,  and  are 
found  with  menstruation  often  enough.  They  disappear  normally 
after  two  or  three  days  from  delivery, 

2.  Peculiar  Odour. — Easily  recognisable  in  the  lying-in  room  of 
the  poorer  classes,  and  on  turning  down  the  bed  clothes,  in  any  woman. 
It  is  chiefly  due  to  the  vaginal  discharge  ;  it  is  perceived  in  many  cases 
of  menstruation  owning  the  same  cause.  Disappears  in  a  week  or  ten 
days  with  the  discharge. 

3.  Breast  Changes.— 'I'bese  are  full  with  a  knotty  feehng,  and 
milk  may  be  expressed;  they  are  usually  tender,  and  the  areolee  are 
darkened.  This  condition  of  the  breasts  is  strong  evidence,  and  lasts 
much  longer  than  the  other  points.  The  pigmentation  rarely  entirely 
disappears,  and  hence  is  of  some  little  value  in  estnnatmg  remote 
delivery.  The  drying  up  of  the  milk  is  extremely  varuTble  ni  its 
occurrence,  and  occasionally  none  appears  at  all,  so  that  from  the 
presence  of  milk  it  is  impossible  to  make  any  definite  deductions  as  to 
■ivhen  delivery  took  place.    For  milk  in  virgins'  breasts  vide  p.  30. 

4.  Abdomen  Flaccid.— Only  corroborative  of  other  details, 
abdomens  are  fiiiccid  from  liundreds  of  causes. 

6.  Linese  Albicantes  Easily  Seen.— These,  whether  recent  or 
old  are  simply  evidence  of  previous  prolonged  distension  of  the 
abdominal  walls— I  might  even  say  of  the  skm,  for  they  are  often 
enough  seen  in  either  sex  when  subcutaneous  fat  has  been  or  is 
excessive;  they  are  no  proof  that  pregnancy  was  the  cause  of  this ^ 
distension,  but,  failing  other  possible  causes  (now  or  m  the  past),  they 
ai-e  suggestive  of  past  pregnancy.  .  ' 

6.  Uterus  Enlarged  and  Easily  Felt.-This,  again,  may  have 
been  caused  by  pregnancy,  and  may  be  suggestive,  but  the  other 
causes  are  very  numerous,  as  is  well  known  m  gynecology. 

7.  Perineum  Lax  and  perhaps  Torn.-It  the  lourchette  be 
still  intact,  one  may  swear  that  the  woman  has  not  had  a  full-time  child, 
and  probably  not  one  that  was  capable  of  living  :  if  it  is  ruptured, 
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one  may  swear  that  some  large  object  has  passed,  or  some  accident 
happened  to  the  vulva.  A  similar  line  of  reasoning,  though  not  quite 
so  rigidly  applied,  may  be  used  of  the  perineum — i.e.  the  perineum 
does  not  rupture  in  parturition  so  easily  as  does  the  fourchette  :  the 
greater  the  tear  the  more  probably  due  to  a  full-time  child;  jjc?- 
contra,  an  intact  perineum  is  no  proof  against  a  full-time  child.  The 
age  of  the  tear  in  either  case  may  be  of  value  in  fixing  the  date  of 
delivery. 

8.  Vagina  Lax  and  possibly  Lacerated.— This  condition,  if 

well  marked,  is  valuable  corroborative  evidence,  but  (at  any  rate  in  multi- 
pai-ffi)  the  natural  condition  is  too  variable  for  definite  conclusions. 

9.  Os  Uteri  Flabby,  Patulous,  and  perhaps  Torn.— This 

condition  is  strong  evidence,  for  it  is  never  found  in  a  nulliparous 
uterus,  except  in  the  rare  cases  in  which  a  polypus  has  forced 
open  the  uterus.  This  laxity,  and  the  state  of  any  lacerations  of  the 
cervix,  are  valuable  indications  as  to  the  time  of  delivery.  Blood 
oozing  from  the  cervix  is  not  a  sign  of  much  value,  unless  there  is 
clear  evidence  that  the  woman  has  not  suffered  from  a  vaginal 
discharge.    Endocervicitis  is  a  frequent  cause  of  such  oozing. 

10.  The  Lochia. — These  constitute  very  strong  evidence  in  the 
very  early  stages  (first  three  to  four  days).  They  usually  cease  to  be 
bloody  about  the  third  day,  and  after  then  so  much  resemble  other 
vaginal  discharges  as  to  be  of  little  value  as  indication  of  delivery. 

As  a  general  criticism  on  the  above,  it  must  be  observed  that  no 
one  of  them  alone  is  absolutely  conclusive,  but  the  law  of  multiple 
evidence  (vol.  1,  p.  102)  comes  here  also  to  our  assistance,  and  the 
presence  of  many  of  them  in  combination  gives  very  strong  proof. 
They  will  also  be  indistinct  in  proportion  to  the  immaturity  of  the 
ovum,  and  in  a  case  of  delivery  within  two  or  even  three  months  of 
conception,  there  is  very  little  chance  indeed — none  of  legal  value — of 
distinguishing  a  miscarriage  from  menstruation,  at  any  rate  after 
twenty-four  hours  have  j)assed,  unless  indeed  the  ovum,  foetus,  or  any 
of  its  membranes  be  found,  then  the  presumption  of  abortion  will  be 
strongly  supported  :  but  women  who  designedly  conceal  their  condition 
will  commonly  take  effectual  means  to  prevent  the  examiner '  from 
obtaining  evidence  of  this  kind.  For  the  size  of  ova  and  foatuses  of 
various  ages  vide  vol.  1,  pp.  179  et  seq. 

If  any  delay  has  taken  place,  even  the  ambiguous  signs  which  have 
been  mentioned  will  speedily  disappear ;  so  that  after  a  period,  which 
is  short  in  proportion  to  the  earliness  after  conception  of  the  expulsion, 
no  traces  whatever  will  be  discovered.  Montgomery  met  with  a  case 
in  which  abortion  took  place,  with  a  considerable  loss  of  blood,  at 
the  close  of  the  second  month.  Twenty-four  hours  afterwards,  the 
mouth  and  neck  of  the  uterus  were  almost  completely  restored  to  their 
natural  state.  The  vaginal  and  external  parts,  were  hardly,  if  at  all, 
dilated,  and  very  httle  relaxed  ;  the  breasts  exhibited  imperfectly  the 
appearances  which  accompany  pregnancy,  the  ordinary  sympathetic 
symptoms  of  which  had  been  almost  entirely  absent  ("Cyc.'Pr.  Med." 
504  ;  also  Devergie,  vol.  1,  p.  G83).  In  such  a  case  as  this— and  for 
such  cases  a  medical  jurist  must  be  prepared — scarcely  a  presumption 
could  have  been  entertained  of  the  fact  of  delivery.  After  twenty- 
four  or  thirty-six  hours,  in  the  greater  number  of  these  early  cases. 
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we  may  expect  to  find,  from  a  personal  examination  of  the  woman,  no 
proofs  whatever  of  abortion. 

In  the  later  stages  of  pregnancy,  the  sum  total  of  a  combination  of 
the  signs  is  usually  more  conclusive,  and  the  signs  last  longer,  but  even 
here  "  delay  is  dangerous." 

In  some  sti'ong  and  vigorous  women  the  body  resumes  its  natural 
state  within  a  few  days,  and  the  traces  of  parturition  may  have  wholly 
disappeared,  or  have  become  so  ambiguous  as  to  furnish  no  satisfactory 
evidence.    In  others,  again,  i^roofs  of  delivery  -will  be  obtainable  for  a 
fortnight  or  three  weeks  afterwards.    In  most  cases,  however,  it  is 
difficult,  if  not  impossible,  to  say,  after  the  lapse  of  eight  or  ten  days, 
that  delivery  has  certainly  taken  jjlace,  the  signs  having  commonly  by 
that  time  disappeared.    In  all  cases  the  earlier  the  period  at  which  m 
examination  is  made,  the  more  satisfactory  will  be   the  evidence 
obtained.     Montgomery  once  examined  a  woman,  Jive   clays  after 
delivery  at  the  full  time,  and  he  was  particularly  struck  with  the  degree 
to  which  the  parts  had  been  restored  to  their  ordinary  condition, 
especially  the  mouth  and  neck  of  the  uterus,  which  hardly  differed 
from  their  natural  and  unimpregnated  form  ("  Cyc.  Pr.  Med.,"  loc.  cit.). 
This  inquiry  becomes  of  considerable  importance  in  a  case  of  alleged 
child-murder.    When  the  body  of  a  child  is  not  found  until  after  two 
or  three  weeks  from  the  time  of  its  birth,  and  the  suspected  woman 
denies  that  she  has  been  delivered  of  a  child,  she  will  probably  not 
deny  her  pregnancy,  but  may  assert  that  she  has  had  an  abortion  at  an 
early  period  (see  a  case  in  Casper's  Vierteljahrsschr,,  October,  1863, 
p.  275).    In  cases  of  abortion  at  an  early  period  the  placenta  is  not 
always  discharged  at  the  time  {Med.  Times  and  Gaz.,  1859,  1,  p.  278). 
A  microscopical  examination  of  the  discharges  might  reveal  structures 
of  the  placenta  or  chorion. 

One  cannot  dismiss  the  subject  without  a  warnuig  to  medical  men 
to  refrain  from  otfering  an  opinion  based  only  on  general  symptoms ;  a 
woman  who  wishes  to  keep  her  confinement  secret  will  make  the  most 
extraordinary  efforts  to  maintain  her  usual  habits,  and  even  without 
this  inducement,  the  lower  classes  will  often  resume  their  occupations 
almost  immediately. 

Tke  editor  has  known  a  woman  to  be  found  busy  scrubbing  the  doorstep  at 
9  a.n:!who\ad  instrumental  (forceps)  delivery  effected  ^^out  the  previou^^  mid- 
l^M  Tidv  f "  Eor.  Med.,"  p.  128)  saw  a  country  woman  doing  heavy  held- woiJi 
?;fday  Sthe  bTrthof  W  ninth  child,  and  quotes  the  following  extraordinaiy 

""^'ilS  and  Surg.  Reporter,  Philadelphia,  June  13tli,  1868.-(Dr.  H.  D.  BaUard ) 
-Gi^^l  cet  8,  deliver; d  of  a  child,  dm-ing  the  night.  The  d-ebvery  caused  so  little 
distm^ance  as  not  even  to  excite  the  suspicion  of  any  member  of  the  family.  The 
gfrl  camrdown^^^^^  as  though  nothing  had  happened,  to  the  s^^^^^^^ 

where  she  taught,  a  distance  of  half  a  mile,  and  when  her  duties  ^^^^o^^^',^^*^'';?'' 
S^the  evening  The  next  day  she  walked  twelve  miles,  and  was  married  on  the 
fifth  day  after  her  confinement. 

We  have  incidentally  mentioned  above  that  parts  of,  or  a  whole, 
foetus  may  be  found  which  incontestably  prove  that  some  w^oman  has 
gTven  them  birth.  The  same  may  be  said  of  tl-  Bo-called  vesicu^^^^^^ 
Sole  or  vesicular  degeneration  of  the  chorion,  which  is  complete  j  root 
Toon  ept  mi,  for  it  arises  in  no  other  way.  When,  however,  nothing 
butTmaVs  x-e^embling  a  blood-clot  is  found,  this  must  not  be  assumed 
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to  be  a  product  of  conception  without  a  thorough  microscopic  examina- 
tion to  show  placental  structure,  for  it  is  undeniable  that  clots  may  be 
extruded  in  simple  menstruation.  The  reader  is  referred  to  works  on 
obstetrics  for  the  microscopical  appearances  of  placenta.  Suffice  it  to 
say  here  that  distinct  cells  must  be  found  diflering  from  the  white  and 
red  cells  of  the  blood. 

Signs  of  Eecent  Delivery  in  the  Dead. 
Here  again  it  is  possible  that  all  the  local  signs  above  enumerated 
may  be  present,  though  the  general  ones  will  have  disappeared ;  the 
local  ones  will,  too,  more  easily  be  detected,  for  the  breasts  may  be 
cut  open  to  look  for  milk,  and  may  be  examined  under  the  microscope 
to  show  physiological  activity.  We  may  then  enumerate  the  above  ten 
signs  and  proceed. 

11.  The  Excised  Uterus.— This  will  show  now  more  distinctly 
the  laceration  and  bruising  of  the  cervix.  As  regards  its  size  this,  of 
course,  will  vary  with  the  period  of  gestation  ;  it  will  be  flabby  for  a  day 
or  two  and  gradually  resume  its  firmness.  The  inner  surface  will  be  for  a 
day  or  two  still  bloody,  and  partially  covered  with  a  pulpy  membrane 
resembling  the  decidua.  The  orbicular  direction  of  the  fibres  around 
the  internal  orifices  of  the  Fallopian  tubes  is  at  this  time  very  distinct. 
In  about  a  month  the  uterus  will  have  become  fully  contracted ;  but 
the  mouth  rarely,  if  ever,  closes  so  completely  as  in  the  virgin  state. 
In  a  case  in  which  a  primipara,  set.  26,  died  from  puerperal  fever  on 
the  sixth  day  after  delivery,  the  following  appearances  were  met  with  in 
the  uterus. 

Tlie  internal  surface  was  blackened  and  congested,  especially  in  that  part  to 
■which  the  placenta  had  teen  attached.  There  was  here  the  appearance  of  suppura- 
tive action.  The  substance  of  the  uterus  was  healthy  ;  there  was  no  pus  in  the 
sinuses.  The  os  uteri  showed  considerable  ecchymosis.  The  vagina  was  healthy; 
the  iliac  veins  contained  nothing  but  post-mortem  clot. 

An  ecchymosed  condition  of  the  neck  of  the  womb  is  very  com- 
monly found  as  the  result  of  even  an  easy  labour,  and  therefore  forms 
a  good  guide  when  present.  This  point  must  be  borne  in  mind  in 
reference  to  criminal  abortion,  inasmuch  as  the  neck  has  the  appear- 
ance as  if  violence  had  been  employed.  From  the  statement  of 
appearances  given  above,  it  will  be  seen  that  there  must  be  considerable 
dilficulty  in  determining  the  period  prior  to  death  at  which  delivery  took 
place.  The  difficulty  is  increased  when  a  woman  has  been  prematurely 
delivered,  or  when  death  has  not  taken  place  until  some  time  after 
delivery.  An  opinion  may  be  in  some  degi-ee  strengthened  by  searching 
for  those  signs  which  have  been  described  as  characteristic  of  delivery 
in  the  living.  These,  if  present,  will  always  furnish  strong  corroborative 
evidence,  not  only  of  the  fact  of  delivery,  but  of  the  period  at  which  it 
had  probably  occurred.  The  absolute  size  is  not  of  much  value,  for 
involution  proceeds  at  a  very  different  rate  in  different  women.  A  very 
similar  condition  of  congestion  of  the  interior  is  found  after  menstrua- 
tion. The  reader  is  referred  to  works  on  obstetrics  for  further  details  of 
the  appearances  in  the  two  conditions. 

12.  The  Placental  Site.— This  is  absolutely  incontrovertible 
proof  ot  a  recent  pregmmcy  ;  it  is  usually  recognisable  up  to  eight  or 
nine  weeks  after  delivery,  and  has  been  noticeable  as  long  as  twelve 
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weeks  after.   It  is  of  veiy  dark  colour,  looking  slougliy  and  gangrenous, 
and  the  sinuses  are  verj'  evident  in  it. 

13.  The  Presence  of  a  Corpus  Luteum. — During  the  last  fifteen 

or  twenty  years  of  enormous  increase  in  surgical  aoiivity  in  opening  the 
ahdomen  to  remove  ovaries  for  diseased  (and  healthy)  conditions,  it  is  a 
natural  fact  that  opportunities  should  have  arisen,  and  have  been  taken 
full  advantage  of,  for  the  purpose  of  settling  two  very  vexed  questions  : 
(1)  the  relationship  between  ovulation  (or  the  escape  of  an  ovum  from  the 
ovary)  and  menstruation  {vide  "  Duration  of  Pregnancy,"  pp.  44  et  seq.) ; 
and  (2)  whether  there  is  any  difference  between  what  used  to  be  called 
true  and  false  corpora  lutea,  or,  in  other  words,  between  the  corpus 
luteum  of  ovulation  which  resulted  in  conception,  and  that  which  did 
not  so  result.    Exceptional  cases  of  either  class  have  been  observed, 
but  out  of  the  mass  of  evidence,  which  is  too  voluminous  and  too 
irrelevant  to  quote  here,  the  fiual  decision  has  been  arrived  at  and  sub- 
scribed to  by  all  obstetricians  of  repute,  "  that  no  reliance  whatever 
can  be  placed  upon  the  appearance  of  a  corpus  luteum  in  aiding  a 
decision  as  to  whether  it  was  or  was  not  the  result  of  an  ovulation 
resulting  in  conception."     No  object  would  be  served  therefore  in 
quoting  cases  in  which  the  characters  of  a  corpus  luteum  have  formed 
matters  of  dispute.    The  practical  conclusions  are,  first,  that  there  may 
be  pregnancy,  and  that,  notwithstanding  a  complete  absence  of  a  true 
corpus  luteum;  and,  secondly,  that  bodies  undistinguishable  from  true 
corpora  lutea  may  be  found  where  there  has  been  no  pregnancy,  and  (as 
I  have  myself  noted— Ed.)  in  aged  women,  long  past  the  period  when 
pregnancy  was  probable.    These  investigations  relative  to  pregnancy 
and  delivery  in  the  dead  body  are  almost  exclusively  confined  to  cases 
of  criminal  abortion,  where  the  contents  of  the  uterus  have  been 
expelled  at  the  sacrifice  of  the  life  of  the  woman.    Death  commonly 
ensues  in  these  cases  within  two  or  three  days  after  deHvery,  and  then 
satisfactory  proofs  are  obtainable  by  a  post-mortem  exammation,  but  it 
the  woman  has  survived  three  or  four  weeks,  it  will  be  as  di&cult  to 
determine  delivery  in  the  dead  as  in  the  living  subject,    ihis  reinark 
applies  to  delivery  at  the  full  period ;  for  if  the  uterus  has  expelled  its 
contents  in  the  first  months  of  pregnancy,  the  traces  of  this  expulsion 
will  have  generally  disappeared  in  the  course  of  a  few  days. 

Signs  of  Eemote  Delh^eey  in  the  Living. 

A  question  may  arise  whether  it  is  in  the  power  of  a  medical 
practitioner  to  determine  the  period  at  which  delivery  took  place,  i.e. 
how  long  a  time  has  elapsed.    This  becomes  necessary  when,  in  cases 
of  concealed  birth,  abortion,  or  infanticide  (some  time  after  suspected 
parturition),  a  child  is  found,  and  a  witness  is  required  to  stete  whethe 
the  time  which  has  elapsed  since  the  birth  of  the  child,  either  dead  oi 
living,  corresponds  with  the  supposed  delivery  of  a  suspected  woman 
An  opinion  may  be  formed,  within  eight  or  ten  days  after  delivery  {vide 
mvra)  but  it  becomes  difficult  after  the  sixth  day ;  and  when  the 
te  tlx      t  eifth  day  has  passed  it  is  still  more  difticult.    Alter  two  or 
t     e  months  it  may  be  regarded  as  impossible  to  assign  the  penod  of 
delivery  with  any  degree  of  precision  (see  Devergie,     Med.  Leg., 
vol.  1,  p.  446). 
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In  a  case  of  pretended  delivery,  contested  legitimacy,  or  disputed 
chastity  (Fraser  v.  Bagley,  see  "Defloration  "),  a  medical  jurist  may  be 
required  to  say  whether  a  woman  has,  at  any  antecedent  period  of  her 
life,  been  delivered  of  a  child.  Delivery  has  often  been  feigned  by 
women  for  the  purpose  of  extorting  charity,  compelling  marriage,  or 
disinheriting  parties  who  have  claims  to  an  estate,  and  in  other  cases 
without  any  assignable  motive.  It  may  be  said  at  once  that  unless  the 
child,  of  wliich  the  woman  is  said  to  have  been  delivered,  had  been  of 
at  least  six  months'  development,  it  is  simply  impossible  to  swear  to 
the  fact  of  her  ever  having  been  delivered  at  all,  if  we  define  "  remote  " 
as  at  least  six  months  previous  to  examination.  If  it  had  reached  this 
period  some  of  the  following  may  be  found,  but  no  one  of  them  alone  is 
of  much  use  ;  it  is  absolutely  imperative  for  many  of  them  to  be  found, 
and  then  for  other  causes  to  be  excluded  which  might  account  for  them. 
They  are  : — 

(a)  Breasts,  Changes  in. — There  is  commonly  a  so-called  second- 
ary areola  on  the  breasts  of  parous  women,  and  that  rather  darkly 
pigmented,  but  these  points,  especially  the  pigmentation,  may  fade  after 
lactation  and  may  be  found  in  non-parous  brunettes ;  the  presence  of 
the  secondary  areola  is  a  little  more  reliable.  The  breasts  in  pai'ous 
women  are  commonly  pendulous,  but  the  breasts  of  any  woman  maj'^ 
become  pendulous  from  many  other  causes  than  a  past  pregnancy,  and 
they  may  recover  their  shape  and  firmness  very  well  after  a  pregnancy, 
and  even  after  prolonged  lactation.  If  linece  albicantes  (the  little 
white,  atrophic,  glistening  lines)  can  be  found  they  are  so  far 
proof  that  the  skin  over  the  breast  has  been  at  some  time  greatly 
distended,  but  do  not  prove  that  pregnancy  was  the  cause  of  it ; 
excessive  fat,  or  even  an  abscess,  might  cause  such  distension. 

(h)  Abdomen  with  Linese  Atrophicae.— The  same  arguments 
apply  as  to  those  in  the  breast,  only  that  the  possible  causes  are  even 
more  numerous  than  for  the  breast,  ascites,  tumour,  oedema,  fat,  etc., 
etc. 

(c)  Vnlya  and  Perineum.— It  is  much  easier,  from  the  com- 
pleteness of  the  posterior  commissure,  or  absence  of  any  rupture  of 
perineum,  or  of  a  scar  of  such  rupture,  to  say  that  probably  there  has 
not  been  parturition,  than  it  is  to  state  positively  that  there  has  been 
parturition  because  the  appropriate  opposite  to  the  above  is  present; 
disease  and  accident  may  easily  be  alleged  as  the  cause  of  what  is 
found. 

(d)  Hymen.— An  unruptured  hymen  is,  of  course,  absolute  proof 
against  parturition  having  ever  occurred  (it  is  no  proof  of  virginity, 
mde  p.  30)  :  if  the  attached  margins  of  the  fragments  of  lacerated 
nymen  are  m  continuity  with  one  another  it  may  safely  be  sworn  that 
no  tull-time  child  has  passed ;  if  cai-unculce  myrtiformes  (these  are  the 
tags  ot  tissue  left  by  the  ruptured  hymen  which  do  not  touch  at  their 
seat  ot  attachment)  are  present  this  is  conclusive  proof  of  considerable 
have"hlne  this      ^^''"'^"''''^  '^''^  ^^^^n  a  foetus  may 

[I  liave  myself  seen  considerable  distension  and  laceration  produced 
by  a  cnt-<rlass  scent  bottle.— En.] 

whpn  n,y*T^  Enlarged,  and  Cervix  Lacerated.-It  is  true  that 
wnen  once  the  uterus  has  carried  a  foetus  lor  many  months  it  never 
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again  becomes  quite  so  small  or  quite  the  same  shape  as  one  which  has 
not  done  so  ;  the  differences  are,  however,  such  that  in  the  living  (even 
healthy)  uterus  they  could  not  be  positively  asserted  to  be  due  to  a 
past  pregnancy,  while  disease  such  as  fibroids  will  quite  destroy  any 
chance  of  ante-mortem  distinction  between  a  parous  and  non-parous 
uterus.  The  condition  of  the  cervix  is  more  reliable  (vide  above, 
"  Signs  of  Kecent  Delivery  "),  though,  of  course,  such  lacerations  may 
have  entirely  disappeared. 

Signs  of  Eemote  Delivery  in  the  Dead, 

Death  will  not  have  destroyed  any  of  those  enumerated  for  the 
living  unless  decomposition  or  other  destructive  agency  has  been  at 
work  too  long  ;  they  must  therefore  be  looked  for.  The  uterus  may 
be  more  closely  investigated  and  measured,  the  shape  and  size  of  its 
cavity  and  cervix  measured,  and  also  any  disease  such  as  fibroids  can 
be  for  a  certainty  detected.  For  elaborate  differences  between  the 
parous  and  non-parous  uterus  vide  works  on  obstetrics. 
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SUB-SECTION  E.— DIVORCE. 

Whatever  ma.y  be  the  view  of  ecclesiastical  law  upon  marriage  and 
divorce,  the  Civil  Law  regards  marriage  at  any  rate  as  a  contract  in 
which  the  due  performance  of  the  sexual  act  takes  a  verj^  prominent 
place.  Canonists  have  reckoned  fourteen  impediments  to  matrimony- 
enumerated  in  the  following  quaint  hexameters  (Poynter's  "Doctrine," 
p.  84)  :— 

"Error,  conditio,  votum,  cognotio,  crimen, 
Cultus  disparitas,  vis,  ordo,  ligamen,  honestas, 
Si  sis  affinis,  si  forte  coire  nequibis, 
Si  parochi  et  duplicis  desit  prsesentia  testis, 
Ruptave  sit  mulier,  parti  nec  reddita  tutse, 
Hsec  facienda  vetant  connubia  facta  retractant." 

In  the  marriage-contracts  there  is  implied  a  capability  of  consumma- 
tion, so  that  an  incapacity  in  either  party  in  this  respect,  constitutes  a 
legal  ground  for  annulling  the  agreement :  "  Vir  et  mulier  si  se  con- 
junxerint,  si  postea  dixerit  mulier  de  viro  quod  non  possit  coire  cum 
eo,  si  potest  (per  verum  indicium)  probare  quod  verum  sit,  accipiat 
alium  (Caus,  23).  Quia  matrimonium  ordinatum  fuit  non  solum  ad 
evitandam  fornicationem,  sed  etiam  ad  proles  procreandas  :  si  matri- 
monium (tale  quale)  f uerit  inter  virum  et  mulierem  de  facto  solemnizatum, 
qui  omnino  inhabiles  sunt,  non  propter  cetatem,  sed  propter  aliquod 
naturale  impedimentum  ad  proles  suscitandas,  utpote  propter  impo- 
tentiam  et  frigiditatem,  maleficentiam,  et  similia,  quae  ipso  jure  reddant 
hujusmodi  matrimonium  nullum,  Hsec  impedimenta  naturalia 
aliquando  contingunt  tam  in  muliere  quam  in  viro  et  pars  gravata 
agere  potest  in  causA  nullitatis  matrimonii"  ("  Oughton,"  tit.  193, 
sect.  17).  It  will  be  observed  from  the  words  used  in  this  quotation, 
jwn  propter  cetatem,  that  incapacity  from  age  in  either  sex  is  not 
recognised  as  a  legal  ground  for  dissolving  the  marriage.  The  husband 
may  be  impotent  or  the  wife  sterile  from  old  age,  but  they  enter  into 
the  contract  with  a  full  knowledge  of  the  ordinary  effects  of  age. 
Refen-ing  to  this  subject  in  one  of  his  judgments,  Wilde  is  reported  to 
have  said  that  although  the  procreation  of  children  is  one  main  object 
of  marriage  {ad  proles  suscitandas),  yet  it  cannot  be  doubted  that 
marriages  between  persons  so  advanced  in  years  as  certainly  to  defeat 
that  object,  are  perfectly  legal  and  binding.  The  truth  is,  consensus 
non  concuhitiis  facit  matrimonium.  The  Pappian  law  of  the  reign  of 
Tiberius  forbade  women  under  50  to  marry  men  of  60,  and  vice  versa  .- 
but  It  13  now  known  that  females  are  prolific  beyond  50,  and  males 
beyond  60  years  of  age. 

For  the  following  note  on  the  use  of  the  word  Divorce  and  also 
for  the  summary  of  the  legal  position  of  the  same,  the  editor  i& 
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indebted  to  Stanley  B.  Atkinson  (medical  practitioner  and  barrister- 
nt-law) : — 

Wide  sense  :  divertere  (earlier,  divortere),  turning  awa}'-  a  spouse. 
Cf.  (a)  "  Divorce  "  of  Henry  VIII.  from  Catherine  of  Arragon, 

really  a  declaration  of  Nullity  of  Marriage  and  not  a 

Divorce. 

(b)  "  Divorce  a  mensa  et  thoro,"  since  1857  has  been  known 

as  judicial  separation. 

(c)  Divorce  Court  dealing  with  all  marital  matters. 

(d)  Sensu  stricto  legale.    The  dissolution  by  due  process  and 

decree  of  the  Court  of  what  was  in  itself  a  legal  marriage, 
upon  grounds  sanctioned  by  the  law,  and  upon  evidence 
accepted  by  the  Court. 
The  married  are  "  unmarried"  hy  either — 

I.  Divorce. — Apetition  for  dissolution  of  the  vinculitm  matrimonium, 
id  est,  the  marriage  contract  will  be  successful  on  proof  of  either — 

(a)  By  husband  :  wife's  adultery,  or 

(b)  By  wife  :  husband's  adultery  (including  incestuous  or  bigamous 

adultery  or  an  unnatural  offence)  coupled  with  either — 

(i)  "  Mati-imonial  cruelty  in  Law,"  or 

(ii)  Two  years  unjustifiable  desertion  of  her 

(N.B. — It  is  an  actio  personalis  and  must  be  made  absolute 
prior  to  the  death  of  either  party) ; 
or, 

II.  A  matrimonial  suit  instituted  for  the  purpose  of  obtaining  a 
•decree  declaring  that  a  supposed  marriage  is  null  and  void,  id  est, 
Validity  of  Marriage,  either — 

(a)  Ipsa  facto  and  ab  initio  void  (bigamy,  insanity,  consanguniity), 

or 

(b)  Voidable  on  public  grounds,  either — 

(i)  Civil :  want  of  consent  other  than  with  insane  (Mistake, 

Fraud,  Duress),  or, 

(ii)  Canonical:  Impotence,  "  any  cause  or  just  impednnent,' 

"ordained  for  the  procreation  of  children"  (Prayer 
Book),  Inhabilitas  ad  matrimonium. 

a.  Incurable  malformation  and  impotence  at  the 
actual  time  of  the  marriage  (i.e.  not  if  acquired 
post-nuptially). 
/3.  Where  non-consummation  and  no  defect  on  in- 
spection of  either  party  proved  :  impotence  is 
presumed  after  three  years'  ineffective  cohabi- 
tation. 

If  proof  is  possible  the  presumption  is  not  relied 
upon. 

Our  modern  laws  now  allow  a  divorce  or  a  dissolution  of  the 
<:ontract  on  several  grounds,  which  may  be  enumerated  as  follows  : 

1  If  the  wife  can  be  proved  to  be  (or  have  been  smce  marriage) 
unfaithful  by  allowing  another  man  to  have  connection  with  her  the 
l  usband  can  obtain  a  divorce.    This  naturally  involves  the  question 
of  ;;lnged  and  shortened  gestation  should  she         become  pi.^^^^^^^^ 
AS  the  result  of  such  intercourse  :  this  is  considered  later.    Should  the 
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liusband  be  malformed  or  impotent  from  other  reasons,  tlie  decision  of 
such  a  case  might  demand  medical  evidence  as  to  the  wife  being  a  inrgo 
intacta  {vide  "  Signs  of  Virginity  ") ;  if  the  husband  have  liad  connec- 
tion this  evidence  is  of  course  futile.  Under  ordinary  circumstances 
the  case  calls  for  no  medical  evidence  (except  it  be  identity),  and  we 
shall  take  no  further  notice  of  it. 

2.  If  the  wife  can  be  proved  to  be  incapable  of  projier  sexual  inter- 
course (impotent  not  uecessaril}'  sterile,  vide  ante)  the  husband  can 
obtain  a  divorce. 

[A  husband  cannot  get  a  decree  of  nullity  of  marriage  on  the 
ground  of  his  wife's  fraud  in  concealing  from  him  the  fact  that  she  was 
enceinte  by  another  man  at  the  date  of  the  marriage  (Moss  v.  Moss 
(1898),  T.L.  R.  459).] 

3.  The  wife  can  obtain  a  divorce  if  she  can  i^rove  two  things : 
(a)  infidelitj'-  together  with  {h)  crueltj'-.  To  prove  the  former  medical 
evidence  is  onlj'  of  use  indirectly  (communication  of  disease,  e.g.)  :  to 
prove  the  latter  medical  evidence  is  not  only  essential,  but  frequently 
it  is  the  only  means  of  doing  so.  Cruelty  is  allowed  by  the  law  to  be 
of  at  least  three  varieties. 

(a)  Ordinary  violence,  cuts,  bruises,  etc.  {vide  the  section  on 
"Wounding"). 

(b)  The  communication  of  sexual  disease,  some  aspects  of  which 
are  only  of  clinical  interest.    Others  will  be  dealt  with  later  on. 

(c)  Incapability  of  fulfilling  the  sexual  act  in  a  proper  manner,  and 
this  we  shall  have  to  discuss  fully. 

The  following  notes  on  Matrimonial  Cruelty  in  Law  have  been  kindly 
furnished  to  the  editor  by  Stanley  B.  Atkinson,  barrister  : — 


MATMMONIAL  CRUELTY  IN  LAW. 

The  fact  of  scBvitia  being  proved,  there  may  follow  (since  1896  in  a 
court  of  summary  jurisdiction)  an  order  for  judicial  separation  of  the 
parties,  "which  is  divorce  begun,"  for  on  the  subsequent  proof  of 
adultery  the  vinculum  matrimonii  will  be  dissolved,  provided  that  the 
decree  is  made  absolute  prior  to  the  death  of  either  party. 

Cruelty  in  law  can  only  be  defined  generally,  as  such  conduct  as  renders 
cohabitation  unsafe  to  the  plaintiff's  personal  health.  Specific  unpro- 
voked acts  of  personal  violence  must  be  proved  against  the  respondent. 
In  practice,  the  jury  decides  rather  by  the  actual  effects  produced  by 
tlie  misconduct  than  by  the  nature  of  the  acts  ^;er  se  ;  their  verdict  will 
vai7  according  to  the  social  status  of  the  parties  concerned.  Husband 
and  wife  may  give  valid  evidence  against  each  other. 

The  Courts  still  retain  the  original  ecclesiastical  bias  which  refused 
to  recognise  mere  "  moral  cruelty."  No  amount  of  incivility,  rudeness, 
or  insult  or  abuse,  however  gross,  which  did  not  affect  life,  limb,  or 
mental  or  bodily  health,  or  where  there  was  not  reasonable  apprehen- 
sion  oi  Its  so  doing,  is  accepted  by  the  Courts  as  matrimonial  cruelty. 
JNo  case  can  be  found  recorded  wliere  words  alone,  however  violent, 
owever  galling,  and  even  if  imputing  a  crime  of  the  most  disgraceful 
P  L.?-''^      "  constitute  legal  cruelty,  and  that  when 

r.v;n,l  stating  as  man  and  wife  (see  the  whole  subject 

leviewed  {liasscll  v.  limscll  (1897),  A.  C.  395,  H.L.). 
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The  following  allegations  of  the  husband's  cruelty  have  been 
allowed  :  Excess  in  and  abstention  from  coition  (including  preventive 
measures),  where  injury  to  the  wife's  health  resulted;  assault  by  an 
intentional  and  unprovoked  blow  which  missed  its  mark  ;  spitting  in 
wife's  face  ;  domestic  adultery  [Thompson  v.  Thompson  (1901),  85  L.  T. 
172)  ;  compelling  wife  to  be,  or  to  appear  to  be,  a  whore  ;  threats  of 
definite  violence  ;  ungovernable  fits  of  passion  and  insults  {Hanbury  v. 
Hanbunj  (1892),  p.  222).    Cruelty  may  occasionally  be  set  up  as  a 
defence  where  adultery  of  the  wife  is  charged  (Pryory.  Pryor  (1900), 
p.  157).    In  cases  of  the  husband's  mental  insanity,  the  wile's  remedy 
is  his  restraint  and  not  her  own  release.    Three  special  cases  of 
"constructive  cruelty"  may  be  noted:  lUtreatment  by  the  husband  of 
the  children  in  the  "wife's  presence  has  been  allowed ;  communication 
of  venereal  disease  to  his  wife  gives  her  no  criminal  claim  against  the 
husband  for  the  assault  which  has  caused  her  bodily  harm,  out  if  he 
knew  his  morbid  condition,  a  decree  of  separation  owing  to  "venereal 
cruelty  "  may  be  obtained;  he  may  have  believed  himself  cured  when 
he  consummated  the  marriage ;  later,  evidence  of  his  adultery  might 
be  so  afforded.    Habitual  drunkenness  and  a  series  of  annoyances  and 
extraordinary  conduct  on  the  part  of  the  husband  do  not  necessarily 
constitute  legal  cruelty,  and  even  when  accompanied  by  acts  ot  con- 
siderable violence  there  may  be  no  substantial  ground  for  a  decree  ot 
ludicial  separation  (but  see  Walker  v.  Walker  (1898),  77  L.  f.  715). 

Cruelty  inflicted  by  a  wife  must  be  of  an  aggravated  character  to 
effect  a  separation.  Occasional  abstentions  from  the  marital  bed  have 
been  held  as  insufficient  ground  to  justify  cruelty  on  the  part  ot  the 
husband.  Spitting  in  husband's  face  has  reduced  a  resulting  charge 
of  murder  to  manslaughter.  „ 
Summary  Jurisdi^ion  {Married  Women)  Act,  1895.-A  court  of 
summary  jurisdiction  may  order  that  a  wife  whose  husband  has  been  con- 
victed of  an  aggravated  assault  upon  her,  or  has  been  guilty  of  persis- 
tent cruelty  to  her,  by  reason  of  which  she  has  been  caused  to  leave 
and  live  apart  from  him,  shall  be  no  longer  bound  to  cohabit  with 

V.  Neascs  (89  L.  T.  74)  :  Makhig  a  false  charge  against  a 
deserted  wife  so  that  her  health  is  injured,  is  matrimonial  crueltj  m 

^'''''rommunicatinff  a  venereal  disease  is  not  legal  matrimonial 
crueuT™^^^^^^^  of  Southeck,  ^^^^^i;^  ^^^^^^ 

imagine  himself  cured  at  the  time  ot  marmge     Such  disease  bem« 

wl,  cirr       i^gfaUhougU  at  the  time  of  ^^^^^ 
nection  >vith  her  he  was  aware,  ami  slie  was  °V  ?i  n     SI  e 

iouorrlicea)  (li.  v.  Charles  Clarence  (1888),  16  Cox,  C.  0.  611).  bl.e 
Sril^e  hUever,  prove  cruel,;  am,^ 

statements  in  regard  to  divorce  - -»7J»'^^  V«^X  ftSt 
the  three  venereal  diseases,  gonorrlicea,  syphilis,  and  soit  boie, 
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two  are  by  far  the  most  important  in  this  connection.  In  particular 
gonorrhoea  is  frequently  the  subject  of  medico-legal  inquiry  from  its 
wide-spread  dissemination  and  the  injury  which  may  be  produced  in  the 
female  if  the  uterus,  tubes,  or  ovaries  become  infected.  In  the  List  few 
years  it  has  been  conclusively  shown  that  gonorrhoea  is  a  much  more 
formidable  disease  than  was  formerly  believed,  and  further  that  tlie 
only  accurate  method  of  diagnosis  is  the  bacteriological  demonstration  of 
the  gonococcus  of  Neisser.  It  must,  however,  be  remembered  that  even 
with  this  method  the  examination  of  the  most  diverse  parts  of  the 
uro-genital  system  must  be  made  before  a  definite  opinion  is  given. 
A  certificate  of  freedom  from  gonorrhoea  to  a  marriage  candidate  should 
be  granted  by  a  doctor  only  after  the  greatest  deliberation  and  after 
repeated  negative  examinations  by  a  bacteriological  expert.  The 
absence  of  any  discharge  clinically  is  no  evidence  of  the  absence  of 
gonococcus  even  years  after  an  attack  of  the  disease,  and  as  long  as  the 
gonococcus  is  present  the  individual  is  capable  of  communicating  the 
disease. 

De  Lisle  v.  De  Lisle. — In  this  case  the  wife  sought  a  divorce  by 
reason  of  the  adultery  and  cruelty  of  her  husband,  the  cruelty  con- 
sisting in  the  alleged  transmission  of  gonorrhoea,  whereby  her  health 
was  seriously  affected.  The  respondent  having  had  gonorrhoea  within 
a  year  of  marriage  received  a  certificate  from  a  medical  practitioner 
that  he  was  in  good  health  on  June  25th,  1902.  On  July  9th  marriage 
took  place,  and  was  consummated  in  a  violent  manner,  the  petitioner 
being  severely  lacerated.  Between  July  lOtli  and  12th  connection  took 
place  four  times,  on  each  occasion  accompanied  by  severe  pain.  On 
July  13th  menstruation  ensued  and  lasted  some  eight  days,  and  marital 
relations  were  not  resumed  until  Jul}'^  27th,  when  at  the  request  of"  the 
petitioner  connection  took  place  and  continued  twice  daily  until 
August  2nd.  On  all  these  occasions  petitioner  was  free  from  pain. 
On  August  3rd  connection  was  attempted,  but  failed,  as  respondent 
was  unable  to  get  an  erection.  On  August  4th  respondent  complained 
of  feeling  unwell,  and  consulted  a  doctor,  but  did  not  inform  his  wife 
of  the  result  of  his  medical  consultation.  On  August  9th,  i.e.  six  days 
after  last  coitus,  petitioner  noticed  a  discharge  on  her  linen  and  felt 
smarting  pains  on  micturition.  Early  in  September  she  consulted  a 
physician  in  Rome,  as  she  had  doubts  whether  her  marriage  had  really 
been  consummated.  While  answering  this  question  in  the  affirmative, 
the  physician  in  question  was  apparently  led  from  the  appearances  pre- 
sented to  ask  for  an  examination  of  the  sheets  of  the  bed  occupied  by 
the  petitioner  during  her  last  period  of  marital  intercourse.  Stains  were 
found  on  the  sheets,  and  cocci  similar  in  appearance  to  the  gonococcus, 
and  petitioner  was  thereupon  seen  by  a  venereal  specialist,  who  pro- 
nounced the  disease  to  be  clinically  gonorrhoea,  and  on  examination  of  the 
pus  the  gonococcus  was  stated  to  have  been  found.  The  examination  was 
microscopic  only.  No  cultures  were  made.  On  the  night  of  October  7tli 
violent  uterine  haemorrhage  ensued,  with  the  result  that  on  the  9th 
the  uterus  was  cleared  out,  and  a  putrified  foetus  was  found.  The 
petitioner  was  ill  for  many  weeks,  and  as  the  result  of  her  suff"erings 
brought  the  action  against  the  respondent.  Medical  witnesses  were 
called  lor  both  parties,  the  defence  being  that  the  petitioner  did  not 
suffer  from  gonorrhoea,  or  if  she  did  that  it  was  an  infection  from  a 
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latent  gonovrlioea  in  the  respondent,  lie  believing  himself  to  be  cured 
before  the  marriage  took  place.  For  the  petitioner  the  medical  expert 
opinion  was  that  although  no  cultivation  of  the  gonococcus  had  been 
made,  the  whole  history  of  the  case,  together  with  the  microscopic 
diagnosis,  was  proof  of  the  existence  of  gonorrhoea.  In  the  cross- 
examination  the  question  of  the  existence  of  pseudo-gonococci  was 
considered,  also  the  possibility  of  the  cause  of  the  condition  being  due 
to  leucorrhoea.  On  the  other  hand,  the  medical  experts  for  the 
petitioner  laid  great  stress  on  the  fact  that  had  the  gonorrhoea  been 
contracted  from  a  latent  gonorrhoea  in  the  respondent,  the  discharge 
would  have  made  its  appearance  long  before  August  9th,  i.e.  thirty- 
four  days  after  marriage.  The  fact  of  its  appearance  on  this  date  was 
held  by  the  medical  experts  to  be  conclusive  evidence  that  there  had 
been  a  fresh  adulterous  infection  in  the  respondent  some  time  between 
July  13th  and  August  3rd,  and  probably  in  the  latter  part  of  this 

period.  ,     t  r         i  •  i 

For  the  defence  it  was  maintained  that  the  disease  h-om  wlucli 
petitioner  suffered  had  never  been  gonorrhoea,  that  it  might  have  been 
set  up  by  a  leucorrhoea  the  result  of  the  violent  intercourse  with 
laceration  which  took  place  in  the  first  marital  period,  and  that  a  mere 
microscopic  diagnosis  was  totally  insufficient  to  diagnose  gonococcus, 
which  might  be  closely  simulated  in  appearance  and  staining  reactions 
by  other  cocci  in  the  urethra  or  cervix  uteri.  The  respondent  m 
cross-examination  denied  adultery,  but  admitted  having  had  three 
separate  gonorrhoic  infections  before  marriage.  He  also  admitted 
having  consulted  doctors  about  his  genitals  before  he  was  even  aware 
that  the  petitioner  had  contracted  a  discharge. 

"  In  summing  up,  the  Judge  dwelt  at  length  on  the  medical  evidence, 
and  came  to  the  conclusion  that  the  diagnosis  of  gonorrhoea  had  been 
established  even  although  the  final  test,  the  cultivation  of  the  gonococcus, 
hid  not  been  carried  out.    He  dwelt  also  on  the  mability  o  tbe  defence 
to  establish  a  diagnosis  other  than  gonorrhoic.    From  tlje  leng  h  o 
the  incubation  period  it  was  held  that  the  gonorrhoea         ^^^^^  ^^f/^^ 
contracted  by  the  respondent  subsequent  to  ^^-^g'^'/  f  .  "^^^^'^^  ^^ 
to  have  connection  on  August  4th  and  the  subsequent  visi    to  the 
doctor  being  evidence  that  the  disease  was  then  commencing.  To 
estabUsh  hf  charge  of  cruelty,  the  Judge  held  that  it  must  be  shown 
that  tl  e  respondent  had  a  knowledge  that  he  was  sutfem.g  from  the 
d  sease  o  at  least  a  suspicion  that  he  was  suHering,  and  this  was  he  d 
to  be  proved  by  the  fact\hat  on  more  than  one  occasion  he  consulted 
medical  men  before  he  was  aware  that  the  petitioner  had  contracted  it. 
A  decree  7iisi  was  therefore  granted. 

Divorce  for  AUeged  Impotency  or  Sterility.-The  impedi- 

..ei^  const 'ung  ^oL.y  ma^rise  e'lther  from  -^f^^^^^^^ 
ihli  which  the  law  calls  frigidity  of  constitution,  or  from  any  physi.cai 
cts    oYwhateve    nature  whicli  may  render  j-tercourse  impossible 
men?he  physical  defect  is  not  evident,  or  when  it  is  alleged  to  be 
S;:^diabL  Ja  continued  col^bitatmn  ofthree  yeai.  ^^^^^^ 

possit  constare  de  impotentia  coeundi."    The  suit  ioi  a  sentence  o 
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nullity  may  be  promoted  by  either  party,  and  the  medical  proof 
required  to  found  a  sentence  must, be  such  as  to  satisfy  the  Court  that 
the  incapacity  pleaded  was  in  existence  at  the  time  of  the  marriage, 
and  that  it  still  remained  without  remedy. 

In  a  suit  which  came  before  the  Ecclesiastical  Courts  in  1845,  a 
singular  question  arose  whether,  wlien  there  was  a  capacity  for  sexual 
intercourse  on  the  part  of  a  woman,  with  a  certainty  that  from  physical 
defect  it  could  never  be  prolific,  this  was  sufiicient  to  entitle  tlie  husband 
to  a  divorce.  The  woman  was  examined  by  Bird,  Lever,  and  Cape, 
and  they  reported  that  the  sexual  organs  were  undeveloped,  like  those 
of  girls  who  had  not  reached  puberty,  that  the  vagina  was  only  three- 
quarters  of  an  inch  in  depth,  and  that  tliere  was  no  uterus.  They 
stated  that  sexual  intercourse  might  take  place  in  an  imperfect  way, 
but  that  conception  could  never  result.  On  a  second  examination,  seven 
months  afterwards,  it  was  found  that  the  vagina  had  become  elongated, 
and  had  then  a  deptli  of  two  inches  ;  but  there  were  no  medical  means  of 
improving  its  condition  or  of  removing  the  defect.  It  was  contended  for 
the  husband  that  the  defect  was  natural  and  irremediable,  and  that  he 
was  entitled  to  a  sentence  of  nullity  of  marriage.  On  the  part  of 
the  wife,  it  was  insisted  that,  in  order  to  entitle  a  party  to  this  sentence, 
there  must  be  an  utter  impossibility  of  sexual  intercourse.  The  case, 
it  was  argued,  was  one  of  mere  sterility,  which  was  no  ground  for  a 
sentence ;  actual  consummation  had  taken  place.  Dr.  Lushington,  in 
pronouncing  judgment,  said  that  mere  incapability  oi  conception  is  not 
a  sufficient  ground  whereon  to  found  a  decree  of  nullity.  The  only 
question  is,  whether  a  woman  is  oris  not  capable  of  sexual  intercourse  ; 
or,  if  at  present  incapacitated,  whether  that  incapacity  admits  of 
removal  ?  A  power  of  sexual  intercourse  is  necessary  to  constitute  the 
marriage-bond  ;  and  this  intercourse  must  be  ordinary  and  complete, 
not  partial  and  imperfect ;  yet  it  would  not  be  proper  to  say  that  every 
degree  of  imperfection  would  deprive  it  of  its  natural  character.  If  it 
be  so  imperfect  as  to  be  scarcely  natural,  it  is,  legally  speaking,  no 
intercourse  at  alL  As  to  conception,  there  is  no  doubt  that  the 
malformation  is  incurable.  If  there  was  a  reasonable  probability 
that  the  woman  could  be  made  capable  of  natural  coitus,  the  marriage 
could  not  be  jH-onounced  void  ;  if  she  could  not  be  made  capable  of 
more  than  an  incipient,  imperfect,  and  unnatural  coitus,  then  it  would 
be  void.  Cape  stated  that  under  present  circumstances  there  could 
be  only  a  restricted  and  limited  connection :  it  could  not  be  called 
perfect  and  complete.  The  vagina  miglit  possibly  become  a  little  more 
elongated,  but  this  wouhl  expose  the  female  to  danger.  From  these 
facts  the  marriage  was  pronounced  null  and  void.  (See  Amer.  Jour. 
Med.  Sc.,  Jan.,  1848,  p.  805.)  Hence  we  may  infer  that  if  the  vagina 
had  been  of  its  natural  length,  notwithstanding  the  absence  of  the 
uterus,  and  the  impossibility  of  conception,  a  sentence  of  nullity  would 
not  have  been  pronounced.  This  is  rather  conflicting  with  the  doctrine 
that  the  main  object  of  a  marriage,  valid  in  law,  is  ad  proles  procreandas. 
(bee  "Ann.  d'Hyg.,"  1872,  2,  388.) 

The  nature  of  the  medical  evidence  required  on  these  occasions  will 
be  best  understood  by  the  following  extract  from  Oughton :— "  Ad 
probandum  defectus  judex  compellere  potest  virum  ad  exhibendum 
prsesentuim  suam  et  ad  ostendendum  in  aliquo  loco  secreto  (per  judiceni 
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assignando)  pudenda  sua,  sen  illos  corporis  defectus  quos  mulier  objicit 
(si  ex  inspectione  corporis  apparere  possint),  medicis  et  chirurgis 
peritis  prius  judicialiter  in  pra3sentia  de  diligenter  inspiciendo  virum 
etde  referendo  in  scriptis  eoruni  judicium  juratis.    Et  si  medicorum  et 
chirurgorura  judicium  sit  quod  morbus  vel  defectus  viri  fuerit  insana- 
bilis  et  incurabilis  (tamen  tenentur  in  relatione  eorum  judici  ipsum 
morbum  sen  defectum  specificare  ne  circumveniatur  Ecclesia),  et  quod 
in  eorum  scientia,  doctrina,  experientia,  morbus  aut  defectus  hujusmodi 
nulla  re  aut  arte  medica  curari  possit,  mulier  obtinebit  in  causa :  hoc 
addito  et  allegato  ex  parte  mulieris,  quod  ipsa  sit  juvenis  et  adprocrea- 
tionem  apta,  et  quod  per  tres  annos  insimul  pernoctarunt,  et  quod, 
quamvis  a  marito  cognosci  cupiebat,  ah  eo  tamen  cognita  non  fuit  nec 
cognosci  potuit.    Et  si  defectus  non  possunt  directe  per  medicos  et 
chii-urgos  juratos  judicari  aut  decerni  ;  vel  forsan  dubia  sit  eorum 
relatio;  allegetur  ex  parte  mulieris,  non  solum  quse  ultimo  recitata 
sunt,  sed  etiam  hoc  addito  :—Quocl  sit  virgo  intacta  nec  a  quoquam 
cognita.    Et  ad  hoc  probandum  judicialiter  jurandte  sunt  obstetrices 
ad  inspiciendum  mulierem,  an  versa  sint  hsec  allegata.    Et  si  judicio 
hujusmodi  obstetricum,  reperta  fuerit  virgo,  saltern  femina  intacta  nec 
a  quoqum  cognita  ;  et  si  vir  non  possit  aliquos  defectus  objicere  contra 
uxorem,  ob  quos  cognosci  non  possit;  hffic  dictarum  mulierum  relatio 
cum  judicio  mediciorum  et  chirurgorum  (quamvis  dubio)  una  cum 
c£eteris  prajdictis  indiciis  (videlicet  in  eo  quod  mulier  sit  juvenis,  et 
quod  concubuit  cum  viro  per  triennium,  ac  quod  ex  aspectu  apta  et 
idonea  videatur  ad  procreationem)  sufficiunt  ad  divortium  ;  seu  potius  ad 
pronunciandum  nullum  ah  initio  matrimonium  fuisse  inter  hujusmodi 
personas :  easque  ab  invicem,  et  ab  omni  vinculo  et  foedere  conjugab, 
liberas  et  immunes  fuisse  et  esse.    Et  notu  quod  si  defectus  objician- 
tur  contra  mulierem  probandi  sunt  isto  modo  per  mspectionem  et 

"'^'a  Jas"^  came  before  the  Vice-Chanc.  Court,  in  Feb.,  1845  {Wilson  v. 
WilsoJi)  in  which  the  woman  procured  medical  certificates  to  prove  that 
she  was'  lirgo  intacta.  In  drawing  up  such  a  certificate,  a  medical 
reporter  should  bear  in  mind  that  females  have  become  pregnant  with 
what  is  commonly  regarded  as  the  chief  sign  of  virginity  intact.  Indeed, 
the  division  of  the  hymen  has  often  been  rendered  necessar.y  for  the 
delivery  of  a  child.  Negative  evidence  of  non-consuramation  from  the 
physical  condition  of  a  woman,  is  therefore  of  much  less  value,  c^i.m 
lalihus,  than  the  affirmative  evidence  from  the  existence  of  a  physical 
defect  in  the  man  {vide  Sub-section  B). 

When  the  defect  is  not  apparent  on  an  examination,  the  case  is 
attended  with  considerable  difficulty.    Divorce  has.  however,  been 
gmnted  even  in  these  cases,  when  the  husband  has  acknowledged  ns 
fi  capacity,  and  when,  notwithstanding  cohabitation      ^o-e  ^ears  thi^^ 
admission  has  been  confirmed  by  an  examination  of  the  wife.  Even 
whei  he  male  organs  do  not  appear  well  developed,  and  sexual  desir 
is  absent,  great  caution  is  required  in  drawing  up  a  report.    In  the 
case  of  Bu?y,  the  marriage  was  dissolved  on  the  ground  of  impotency 
but  this  man 'afterwards  married  -other  woman  and  liad^^^^^ 
Avhich   proved  that  ecclesia  circumvematur.     Ihis  gave  iise  to  a 
I  Cilt  Question,  for  it  was  contended,  if  the  divorce  was  null,  the 
t^::arZT,l'.^^  unlawful  and  the  issue  illegitimate.     It  was 
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decided,  however,  that  the  second  marriage  was  only  voidable;  and 
that,  un'til  dissolved,  it  remained  a  lawful  marriage,  and  the  children 
born  during  coverture  were  legitimate.  In  investigating  a  case  of  this 
kind,  when  there  is  no  apparent  physical  defect  or  malformation,  it  is 
necessary  to  examine  the  bodily  state  of  the  person,  whether  he  is 
eflfeminate,  or,  on  the  other  hand,  has  about  him  any  or  all  of  the  usual 
miu-ks  which  attend  the  virile  state.  In  the  latter  case  the  impotency 
may  be  only  temporary  ;  and  it  would  be  decidedly  unsafe  to  pronounce 
an  opinion  adverse  to  the  existence  of  procreative  power. 

From  these  considerations  it  will  be  perceived  that,  in  order  to 
justify  a  suit  of  divorce  on  the  ground  of  impotency  or  sterility,  the 
impediment  to  intercourse  or  procreation  should  be  established  by  good 
medical  evidence,  and  it  must  be  evident  and  irremediable ;  it  must  also 
have  existed  before  the  marriage  of  the  parties,  and  have  been  entii-ely 
unknown  to  the  person  suing  for  the  divorce  ;  if  it  has  supervened  after 
the  marriage,  this  is  no  ground  for  a  suit.  The  nature  of  the  impedi- 
ment is  to  be  determined  by  private  medical  opinions  or  affidavits,  based 
on  an  examination  of  both  parties.  There  is  one  remarkable  circum- 
stance with  respect  to  these  cases ;  namely,  that  in  nearly  all  of  them, 
the  suit  is  by  the  woman  against  the  man  ;  although  there  is  no  reason 
whatever  to  suppose  that  impotency  and  sexual  malformation  are  more 
common  in  males  than  malformation  and  sterility  in  females.  We 
rarely  hear  of  a  husband  instituting  a  suit  of  divorce  on  the  ground  of 
sterility  (incapacity  of  procreation)  in  the  wife  ;  and  in  most  instances 
the  wife  promotes  the  suit  on  the  ground  of  impotencj^  or  incapacity  of 
intercourse  in  the  husband.  The  difficulty  of  establishing  incapacity 
in  a  woman,  and  the  facility  of  i^roving  impotency  from  physical  causes 
in  a  man,  may  probably  account  for  this  difference. 

The  following  case  is  reported  (Eulenberg's  Vierteljalirsschr., 
1872,  1,  90).  The  malformation  there  described,  which  led  to  a 
suit  of  nullity,  promoted  by  the  husband  against  the  wife,  is  prob- 
jibly  not  unfrequent  among  reputed  females.  If  not  detected  at 
birth  it  may  be  detected  at  the  age  of  puberty,  and  the  unfortunate 
consequences  of  a  matrimonial  alliance  prevented. 

The  plaintiff  K.  alleged  that  his  wife  was  iucapacitated  for  sexual  intercourse, 
and  demanded  a  separation  from  her.  An  examination  of  husband  and  wife  was 
ordered.  The  husband,  set.  29,  admitted  that  for  the  first  quarter  of  a  year  after 
his  mari'iage  he  had  made  no  attempt  to  have  connection  with  his  wife,  but  after 
this  time,  on  making  the  attempt,  he  found  it  to  be  impossible.  He  deposed  that 
about  eight  days  before  his  marriage  he  had  sustained  a  serious  injury  to  his 
genitals  from  the  bite  of  a  horse,  and  had  been  eleven  weeks  under  medical  treat- 
ment. Soon  after  his  recovery,  on  attempting  intercourse,  he  had  reason  to  believe 
that  his  wife  was  dilferently  constructed  from  other  women.  An  examination  of 
the  husband  showed  that  there  was  no  deficiency  or  defect  on  his  part.  The  wife, 
set.  26,  was  a  healthy-looking  person.  Her  voice  was  rough,  like  that  of  a  man, 
with  shrill  tones  resembling  those  of  a  boy  at  puberty.  The  pomum  Adami  (larynx) 
projected  as  in  a  man.  There  was  no  appearance  of  breasts;  the  face  was  not 
hairy.  There  were  some  stiff  hairs  on  the  upper  lip  and  chin.  The  pelvis  was 
that  of  a  male.  There  was  a  penis  about  one  inch  and  a  half  long  and  one  inch  in 
diameter,  with  prepuce  and  glaus,  but  no  perforation  for  the  passage  of  mine. 
Ihis  was  below  and  behind  the  root  of  the  organ  {hi/imspadias,  p.  25,  ante). 
ihere  were  projecting  labia,  with  a  deep  fi&uro  between,  in  the  situation  of  the 
vagina,  about  two  inches  in  depth,  and  getting  narrower  as  it  proceeded  back- 
wards. No  uterus  could  bo  felt.  In  one  labium  there  was  a  perfectly  well-formed 
testicle,  iho  other  contained  none,  but.a  testicle  of  smaller  size  was  fouud  in  the 
ingiunal  canal. 
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Ettmiiller  informed  the  wife  that  there  was  more  of  the  male  than 
the  female  sex  about  her.  She  said  she  was  well  aware  that  she  was 
not  like  other  women.  Her  parents  had  concealed  her  condition  from 
her,  and  had  never  consulted  a  medical  man.  She  admitted  she  had 
never  menstruated,  and  had  not  had  any  mucous  discharges  from  the 
vagina.  She  had  experienced  but  little  sexual  feeling,  never  towards 
men,  but  more  towards  women.  She  regretted  her  condition,  and 
agreed  to  a  separation  from  her  husband.  Ettmiiller  summed  up  his 
report  by  stating  that  the  wife  was  an  hermaphrodite,  with  more  of 
the  male  than  female  development,  that  she  was  incapacitated  for 
sexual  intercourse  as  a  woman,  that  the  sexual  defect  was  congenital, 
i.e.,  existing  before  the  marriage,  and  that  the  defect  was  incurable. 
The  marriage  was  declared  void,  and  the  wife  was  ordered  to  put  on 
the  clothes  of  a  man. 

Suits  of  this  kind  are  sometimes  instituted  many  months  and  years 
after  the  union  of  the  persons  ;  but  it  is  pretty  certain  that  the  separa- 
tion in  these  cases  often  depends  on  some  other  cause,  which  the  law 
Avould  not  recognise  as  sufficient  of  itself,  while  it  would  admit  the  plea 
of  impotency.  These  suits,  after  protracted  cohabitation,  are  always 
regarded  with  great  suspicion.  In  one  of  these  cases  {Castleden  v. 
Castleden)  which  came  before  the  Divorce  Court  in  1860,  the  wife  required 
a  declaration  of  nullity  of  mari-iage  on  the  ground  of  her  husband's 
impotency.  The  parties  were  married  in  1854,  and  cohabited  until  1858. 
Of  the  three  judges  two  Avere  adverse  to  the  petitioner's  claim,  and 
this  was  rejected.  In  Marshall  v.  Marshall,  Avhich  came  before  the 
Court  for  Divorce  in  1864,  the  wife  petitioned  for  a  decree  of  nullity 
of  marriage  on  the  ground  of  the  impotency  of  the  husband  ;  the  judge 
said  he  was  not  satisfied  that  the  petitioner's  case  was  established. 
He  would,  however,  suspend  his  decree,  and  intimated  his  opinion  that 
the  petitioner  ought  lor  the  present  to  return  to  cohabitation.  If  she 
refused,  he  would  make  an  order  to  compel  her  to  return  ;  or,  if 
she  wished  to  appeal,  he  would  formally  dismiss  the  petition. 

Dr.  Stevenson  was  once  consulted  by  a  husband  who  sought  a 
divorce  from  his  wife  on  the  ground  of  her  alleged  inability  to  afibrd 
sexual  intercourse.  "When  he  married  her  she  was  a  widow,  and 
had  borne  several  children  to  her  first  husband.  Her  last  confinement 
was  a  bad  one,  and  the  right  thigh  was  firmly  anchylosed  at  the  hip- 
joint  in  such  a  position  that  the  limb  projected  forward  and  to  the  lelt. 
The  husband  alleged  that  he  was  unable  to  have  intercourse  with  his 
wife  in  any  position.  This  seemed  improbable;  and  obviously  the 
woman,  ret.  42,  was  not  necessarily  sterile.  In  the  case  of  Harris  v. 
Harris,  tried  a  few  years  ago,  a  suit  for  nullity  of  marriage,  there 
was  anchylosis  of  both  hip-joints  in  the  wife.  Nevertheless,  there  was 
abundant  evidence  that  there  had  been  repeated  sexual  intercourse 
from  behind  (wore /eWaruw).  ,  ^     ^  •  iq^-q 

The  following  case,  which  came  before  the  Divorce  Court  in  i»o», 
involved  the  novel  question  whether  these  suits  of  nullity  were  restricted 
to  the  husband  and  wife  during  life,  or  whether  thn-d  parties  could 
intervene  to  promote  them  for  their  own  interest  after  the  deatli  ot 

either.  ,  ,  , 

The  plaintiff  claimed  a  right  to  administer  the  estate  of  his  Jf^^sed  wife  who  had 
died  Restate.    He  made  the  claim  as  her  lawful  husband.    The  next-of-km  of  the 
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wife,  who  weio  the  defendants  in  the  case,  contended  that,  by  reason  of  phj'sical 
incapacity,  the  marriage  with  the  intestate  was  void,  and  ho  was  not  the  lawful 
husband.  '  He  therefore  had  no  legal  righjt  to  claim  administration. 

Sir  J.  Wilde  said  tlint  a  distinction  must  be  mside  between  void 
nnd  voidiible.  In  cases  of  physical  incapacity  the  marriage  is  not 
void,  but  voidable  under  certain  conditions.  Thus  the  party  com- 
plaining must  be  sincere  on  the  ground  on  which  he  is  asking  relief. 
There  must  be  no  unreasonable  delay,  and  the  physical  defect  must  be 
incurable.  This  matter  of  incapacity  ought  to  be  raised  only  by 
the  person  who  suffers  any  injury  from  it,  and  who  elects  to  make 
it  a  ground  for  asking  that  the  contract  of  marriage  should  be  annulled. 
Such  a  question  can  only  be  discussed  and  adjudicated  in  the  lifetime 
of  the  parties.  It  is  a  matter  of  personal  complaint  only,  and  has 
always  been  dealt  with  as  such.  In  this  suit  the  rights  of  third  parties 
had  been  introduced.  The  question  whether  two  persons  are  married 
or  not  may  arise  on  a  variety  of  occasions,  and  be  raised  by  third 
persons,  as  creditors  or  otherwise.  Now  if  the  parties  themselves  are 
content  with  the  consortmm  vitce,  and  prefer  to  maintain  the  bond 
of  matrimony  intact,  Avould  it  not  be  almost  intolerable  that  a  third 
person  should  have  a  right  to  insist  upon  an  inquiry  into  the  nature  of 
their  cohabitation  and  the  revelation  of  their  physical  defects  ?  The 
ground  of  nullit}^  must  therefore  be  confined  to  a  suit  brought  by  one 
of  the  parties  to  the  marriage  in  the  Matrimonial  Court.  He  pro- 
nounced the  contention  of  the  defendants  to  have  wholly  failed,  and 
gave  judgment  for  the  plaintiff,  the  husband,  whereb}-^,  notwithstanding 
physical  incapacity,  he  was  constituted  administrator  to  his  deceased 
wife's  estate. 

Tardieu  ("Ann.  d'Hyg.,"  1872,  2,  154)  remarks  that  marriage 
implies  the  lawful  union  of  a  man  and  woman.  That  such  a  contract 
cannot  be  entered  into  except  between  persons  who  are  of  different 
sexes.  AVhen  the  sex  is  disputed,  the  doubt  can  be  removed  only  by 
an  anatomical  and  i)hysiological  examination  of  the  person.  The 
intervention  of  a  medical  expert  is  indispensable  in  such  a  case, 
and  the  object  of  such  intervention  is  perfectly  defined.  The  jproblem 
for  solution  may  be  stated  in  these  simple  terms.  Is  the  person 
married  as  a  woman — a  malformed  woman — impotent  and  incapable  ot 
sexual  intercourse  ?  In  this  case,  according  to  the  strict  interpretation 
of  the  law  of  France,  there  is  no  ground  for  nullity  of  marriage. 
Is  the  person  a  malformed  man,  presenting  some  doubtful  appear- 
ances of  the  female  sex  ?  In  this  case  there  has  been  no  legal 
marriage.  It  is  null  ah  initio.  Assuming  that  there  are  no  beuigs 
entirely  deprived  of  sex,  there  may  be  cases,  although  rare,  in  which 
a  mixture  of  the  organs  of  tlie  two  sexes  may  be  found  in  the  same 
person.  Such  a  being  is  incapable  of  entering  into  the  marriage  con- 
tract, since  whatever  may  be  the  sex  of  the  person  with  whom  the 
contract  is  made,  there  must  be  identity  of  sex,  and  therefore  nullity 
ot  marriage. 

Impotency  or  incapacity  of  intercourse  in  a  woman  is  in  England  a 
sufficient  ground  for  annulling  the  contract,  but  not  so  in  France.  In 
the  case  described  by  Tardieu,  it  is  distinctly  stated  that  the  law  has 
not  placed  impotency  in  a  woman  among  the  causes  for  nullity  of 
marriage  ("Ann.  d'Hyg.,"  1872,  2,  pp.  153,  155). 
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Mr.  Atkinson  has  communicated  tlie  following  recent  cases  to  the 
editor. 

Dormer  {Ward)  v.  Ward,  [1901 J  P.  20. — Married  twelve  years. 
Instituted  apparently  to  obtain  a  variation  of  the  marriage  settlement 
in  her  benefit. 

No  medical  facts  recorded. 

B.  (H.)  V.  B.,  [1901]  P.  39.— Mr.  Heath  and  Dr.  Carlick  appointed 
as  medical  inspectors. 

Wife  :  a  virgin.    Married  four  years. 

Husband :  persisted  in  using  separate  bedroom.  Refused  to  con- 
summate. Once  "  pretended  "  so  to  do.  Declined  to  submit  himself 
to  medical  examination. 

Gorell  Barnes,  J.  :  Is  not  this  a  case  of  mere  wilful  refusal  to 
consummate  the  marriage  ? 

Decree  nisi,  with  costs. 

A .  (B.)  V.  A.,  [1901]  P.  284. — No  attempt  at  consummation.  Sepa- 
rate bedrooms. 

Upon  petitioner's  application  the  Court  rescinded  a  decree  nisi 
for  iiullity  of  marriage,  and  dismissed  the  petition. 

B.  V.  B.,  [1901]  P.  39. — Impotence  may  be  inferred  from  conduct  : 
persistent  refusal  to  consummate  his  marriage,  to  be  examined  medi- 
cally, whilst  medical  inspectors  report  wife  to  be  virgo  intacta  aptaqae 
vivo. 

E.  V.  E.,  50  W.  R.  607.— Marriage  annulled  when  for  six  months 
respondent  resisted  all  attempts  at  intercourse. 

Divorce  from  Ordinary  Cruelty.— The  medical  evidence  here 
must  be  given  on  ordinary  grounds,  the  medical  jurist  can  only  state 
■what  he  finds  in  the  way  of  cuts,  bruises,  etc.,  and  the  jury,  directed 
by  the  judge,  must  decide  on  the  question  whether  the  medical 
evidence  shows  sufficient  "  cruelty  "  for  purposes  of  divorce. 
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SUB-SECTION  F.— LEGITIMACY  AND  PATERNITY; 
LEGAL  PRESUMPTION  OF  LEGITIMACY. 

Every  child  bom  either  in  lawful  matrimony,  or  within  a  period 
after  the  death  of  the  husband  in  accordance  with  the  iiatuml  duration 
of  gestation,  is  considered  by  the  EngUsh  law  to  be  the  child  of  the 
husband,  unless  the  contrary  be  made  clearly  to  appear  by  medical 
or  moral  evidence,  or  by  both  combined.  It  is  only  m  reference 
to  medical  evidence  that  the  subject  of  Legitimacy  can  here  be 
considered ;  but  it  is  extremely  rare  to  find  a  case  ot  this  kind 
determined  by  medical  evidence  alone.  There  are  generally  circum- 
stances which  show  that  a  child  whose  legitimacy  is  disputed,  is  the 
offspring  of  adultery,  while  the  medical  facts  may  be  perfectly  reconcil- 
able with  the  supposition  that  the  claimant  is  the  child  of  the  husband. 
These  cases,  therefore,  have  been  repeatedly  decided  from  moral 
evidence  nlone— the  medical  evidence  respecting  the  period  of  gesta- 
tion or  physical  capacity  in  the  parties  leaving  the  matter  in  doubt. 
The  common  law  of  this  country  was,  according  to  Lord  Coke,  to  the 
effect,  thatif  a  child  was  born  during  marriage,  the  husband  being  within 
the  four  seas  of  the  realm  {intra  quattior  maria),  and  no  physical  impos- 
sibility being  proved,  the  child  was  legitimate.  Access  was  presumed 
unless  he  could  prove  that  he  was  "  extra  quatuor  maria  "  for  above 
nine  months  previous  to  the  birth  (Blackstone).  But  the  present 
state  of  the  English  law  on  the  subject  appears  to  be  this.  A  child 
born  during  marriage  is  deemed  illegitimate  when,  by  good  medical  or 
other  evidence,  it  is  proved  that  it  was  impossihle  for  the  husband  to  be 
the  father — whether  from  his  being  under  the  age  of  puberty,  from 
his  labouring  under  physical  incapacity  as  a  result  of  age  or  natural 
infirmity,  or  from  the  length  of  time  which  may  have  elapsed  since  he 
could  have  had  intercourse,  whether  b}'-  reason  of  absence  or  death. 
With  proof  of  non-access  or  immorality  on  the  part  of  the  mother,  so 
important  on  these  occasions,  a  medical  witness  is  not  in  the  least 
concerned.  In  a  case  of  voluntary  separation  of  husband  and  wife, 
which  the  law  does  not  recognise,  the  children  born  are  the  children  of 
the  husband,  unless  non-access  can  be  clearl,y  proved. 

In  a  case  before  Kindersley,  V.-C.  [Atchley  v.  Sjiri(/(/,  33  Lcnv  Jour.,  Chan., 
p.  345),  it  was  proved  that  husband  and  wife  had  hved  together  nine  years  without 
having  had  a  child,  and  that  they  then  separated  and  did  not  live  together  again. 
Ten  years  after  the  separation,  and  while  the  wife  was  in  the  habit  of  committing 
adultery  with  another  man,  a  child  was  born.  This  child  was  treated  by  the  para- 
mour as  his  own,  was  called  by  his  surname,  and  was  brought  up  by  him.  Its 
legitimacy  was  contested,  and  the  Vice-Chancellor  decided  that,  notwithstanding 
the  possibility  of  access  on  the  part  of  the  husband,  the  child  was  illegitimate.  It 
was  held  that  in  this  case  there  was  convincing  evidence  of  illegitimacy,  although 
access  was  possible. 

Another  case  decided  by  the  same  judge  {Ploircs  v.  Bosscy, 
February,  18G2)  shows,  that  where  there  is  nothing  strongly  to  affect 
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the  character  of  the  woman,  a  child  will  be  held  to  he  legitimate, 
although  the  opportunity  of  intercourse  may  have  been  of  the  slightest 
possible  description.  Mr.  Atkinson  has  favoured  tlie  editor  with  the 
following  note  and  references.  The  presuin))tion  in  favour  of  the 
legitimacy  of  a  child  born  in  wedlock,  within  the  usual  period  of  gesta- 
tion, is  a  presumption  which  may  be  rebutted  by  appropriate  evidence. 

lu  a  suit  to  perpetuate  testimony,  Earl  Poulett,  who  died  in  1899,  deposed  that 
he  had  never  had  intercourse  with  his  wife  (who  less  than  six  months  after  the 
marriage  gave  birth  to  a  full  grown  child)  before  marriage ;  that  soon  after  his 
marriage  his  wife  confessed  that  she  was  pregnant  by  another  man,  and  that  there- 
upon he  separated  from  his  wife,  and  never  acknowledged  the  child : — Held,  that 
the  evidence  was  admissible  against  the  child's  legitimacy  {Poulett  Peerage  Claim 
[1903]  A.  C.  395,  H.  L.  (E)). 

The  adultery  of  the  wife,  although  throwing  the  greatest  doubt  upon 
the  paternity  of  the  child,  is  not  conclusive.  It  must  be  shown  that 
the  husband  could  not  have  had  access  which  might  result  in  paternity  ; 
otherwise  the  presumption  of  sexual  intercourse  between  husband  and 
wife,  and  consequently  of  legitimacy  of  the  child,  must  prevail  (Gordon 
V.  Gordon     Granville  Gordon  [190*3]  P.  141,  Jeune,  P.). 

In  some  instances,  the  law  assumes  without  medical  evidence  that 
the  oftspring  is  illegitimate,  as  where  the  husband  and  wife  have  been 
legally  divorced  previous  to  the  nativity  "a  vinculo  matrimonii." 

There  is  a  peculiar  difference  in  relation  to  legitimacy,  between  the 
laws  of  England  and  Scotland.  A  child  born  of  parents  in  Scotland 
before  marriage,  is  rendered  legitimate  by  their  subsequent  marriage. 
In  England  the  offspring  is  illegitimate,  whether  the  parents  marry  or 
not  after  its  birth ;  but  under  the  Poor  Law  Act  (4  &  5  Will.  IV.),  if  a 
man  marry  a  single  woman  having  a-child  or  children  living,  of  whom 
possibly  he  is  not  the  father,  he  is  bound  to  maintain  them  as  if  they 
were  his  own,  and  born  after  marriage.  At  the  same  time  the  children 
are  not  legitimated  by  the  marriage.  In  the  case  of  Birtwhistle  v. 
Vardell,  decided  on  appeal  by  the  House  of  Lords  in  1840,  it  was  held 
that  a  child  thus  legitimated  by  the  law  of  Scotland  could  not  be  allowed 
to  succeed  to  his  father  as  heir  to  real  estate  in  England  (see  case  ot 
Dalhousie  v.  M'Douall,  House  of  Lords,  1840) .  These  suits  are  chiefly 
.  instituted  in  respect  to  the  right  of  succession  to  real  estate  or  m  claims 
for  peerages ;  and  medical  evidence  is  then  frequently  required  to  clear 
up  the  case. 

MEDICAL  EVIDENCE  OF  LEGITIMACY. 
The  medical  evidence  then  that  may  be  required  will  refer  to  tlie 
following  facts  which  will  be  considered  in  order. 

Has  this  woman  had  a  child  ?  I  "  Supposititious 

If  so,  is  the  alleged  child  of  the  age  required  ?  )  Children. 
If  the  woman  has  had  a  child,  and  no  question  is  raised  regarding 
substitution,  its  legitimacy  must  depend  upon— 

(1.  Physical  competency. 
2.  Access  within  reasonable  time  involving — 

(a)  Natural  duration  of  pregnancy. 

(b)  Shortened    ,,  >> 

(c)  Prolonged  ,, 


On  the  part  of  _ 
the  husband 
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From  what  has  been  stated,  it  will  be  perceived  that  the  English 
law  does  not  regard  the  date  of  conception,  which  cannot  be  fixed,  but 
the  date  onirth,  which  can  be  fixed.'  It  appears  that,  hypothetically, 
a  child  born  after  the  death  of  the  wife,  provided  she  has  been  lawfully 
married,  is  legitimate,  although  the  marriage  is  legally  dissolved  by 
the  death.  Two  cases  have  already  been  quoted  m  which  living 
children  were  born  after  the  death  of  the  woman  ;  these  facts  are  of 
especial  interest  in  relation  to  tenancy  by  courtesy.  Whether  the 
birth  takes  place  by  the  aid  of  art  through  the  outlet,  or  by  the 
Cajsarian  section,  the  husband,  if  the  wife  be  at  the  time  dead,  cannot 
legally  claim  the  estate ;  but  the  child  thus  born  out  of  marriage  is 
legitimate,  and  if  it  live  may,  on  attaining  its  majority,  take  the  estate 
of"  which  the  mother  was  seised  (see  "  Ctesarian  Extraction," 
i7ifm).  The  fact  that  the  English  law  disregards  the  time,  place,  or 
date  of  conception  might  therefore  give  rise  to  a  singular  question. 
A  child  may  have  been  conceived  before  the  marriage  of  the  parents, 
and  be  brought  into  the  world  by  the  Caesarian  operation  after  the 
death  of  the  mother :  hence  it  would  neither  be  begotten  nor  horn  in 
wedlock,  and  yet,  according  to  the  principles  of  the  English  law,  it 
would  be  the  legitimate  offspring  of  the  marriage. 

It  sometimes  happens  that  a  child  is  born  after  the  death  of  the 
husband.  Conception  is  assumed  to  have  taken  place  during  wedlock  ; 
and  although  the  child  is  not  born  in  wedlock,  the  presumption  is  in 
favour  of  legitimacy,  unless  non-access  or  physical  incapacity  be 
distinctly  proved.  Hence  conception  during  wedlock,  and  birth  after 
the  dissolution  of  the  marriage  by  death — or  conception  before  wedlock 
and  birth  during  that  state — or  conception  and  birth  during  lawful 
wedlock,  equall}'^  create  a  presumjDtion  in  favour  of  the  legitimac}-^  of 
offspring. 

Has  this  Woman  had  a  Child  at  all? — This  has  been  considered 
fully  on  pp.  68  et  seq.  q.v.  The  only  point  that  requires  to  be  mentioned 
here  for  emphasis  is  that  if  the  child  has  survived  (which  it  has  cx 
hypotliesi  of  legituiiacy),  it  must  have  been  of  at  least  six  months  intra- 
uterine development,  and  therefore  the  marks  left  by  its  birth  have  been 
and  still  may  be  manifest.  The  woman  also  may  be  demonstrably' 
sterile  {vide  p.  13  et  seq.,  also  Vol.  I,  "  Consent  for  Examination  "). 

Is  the  Child  Produced  of  the  Age  Required? — If  only  a  medical 
pi'actitioner  be  on  his  guard  when  called  to  a  case  of  labour  in  a  hurry 
to  persons  who  have  not  previously  engaged  him,  a  mistake  of  this  kind 
is  not  easy. 

A  woman  may  substitute  the  living  child  of  another  woman  for  a 
dead  child  of  which  she  herself  has  been  delivered,  or  for  a  mole  which 
may  have  passed  from  her.  So,  again,  a  male  may  be  substituted  for 
a  female  child,  and  vice  versa.  The  practising  of  a  fraud  of  this  nature 
may  seriously  affect  the  rights  of  inheritance  of  parties ;  but  it  cannot 
be  accomplished  without  great  dexterity  and  cunning,  or  without  the  co- 
operation of  several  accomplices.  One  instance  occurred  at  Chelsea,  in 
1842,  where  the  fraud  was  bi  ought  to  light  by  the  death  of  the  supposi- 
titious child.  The  calling  in  of  a  professional  man  would  lead  to  dis- 
covery, when  the  question  was  simply  whether  delivery  had  or  had  not 
taken  place;  but  if  it  is  alleged  that  one  living  child  has  been  substituted 
for  another,  the  proof  of  this  can  depend  on  medical  evidence  only 
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when  the  age  of  the  supposititious  child  does  not  happen  to  correspond 
to  the  date  of  the  pretended  delivery  ("Ann.  d'Hyg.,"  1829,  2,  227). 
The  legitimacy  of  the  claimant  of  the  Douglas  Peerage  was  disputed  on 
this  ground,  but  apparently  without  foundation  (see  "  Paternity  "). 
An  instance  of  this  description  will  be  found  in  Henke's  Zeitschr.  der 
S.  A.,  1845,  2,  172) ;  and  a  trial  has  taken  place  in  England,  involving 
the  alleged  substitution  of  a  child,  but  requiring  no  medical  evidence 
for  its  elucidation  {Day  v.  Day,  Leicester  Lent  Ass.  1845).  In 
another  case  it  was  proved  that  a  woman  had  substituted  a  doll  for 
the  dead  body  of  a  child  of  which  she  pretended  she  had  been 
delivered.    In' a  case  mentioned  by  Chevers, 

One  Mussamat  Janoo,  a  midwife  of  Hissar,  being  employed  to  attend  a  woman 
in  her  confinement,  persuaded  her  that  the  child  of  which  she  had  been  delivered 
was  a  monster  with  two  heads,  not  fit  to  be  looked  at ;  and  she  afterwards  said 
that  it  was  dead,  and  she  would  take  it  away  and  bury  it.  She  accordingly  went 
away.  Next  morning,  her  services  being  required,  the  midwife  was  sent  for,  but 
she  excused  herself  from  going  under  the  pretence  that  she  had  just  been  dehvered 
of  a  child  This  improbable  story  excited  suspicion,  and  the  police  were  called  in  : 
the  midwife  declared  that  the  child  was  her  own.  This  she  also  maintained  at  the 
trial  It  appeared,  however,  from  the  evidence  of  other  midwives  who  examined 
her  shortly  after  the  discovery  of  the  child  in  her  house,  and  also  from  the  deposi- 
tion of  the  civil-surgeon,  that  she  exhibited  no  signs  of  recent  delivery.  Several 
of  the  neiohbours,  who  were  constantly  in  the  habit  of  seeing  her,  deposed  that  she 
had  not  exhibited  any  outward  signs  of  pregnancy.  She  did  not  attempt  to  prove 
how  she  had  disposed  of  the  body  of  the  child,  which  she  alleged  had  fked  imme- 
diately after  its  birth.  This  was  proved  to  be  a  false  statement :  she  had  taken 
possession  of  the  child  of  which  the  woman  whom  she  attended  had  been  delivered, 
representing  it  as  her  own.   She  was  convicted  ("  Med.  J uiispr.  for  India,  p.  512). 

The  manner  in  which  an  imposition  of  this  kind  may  be  carried  out 
is  well  shown  by  a  case  which  occurred  in  France. 

The  woman  was  in  this  instance  married.  She  was  deaf  and  dumb,  and  it 
appeared  that  her  husband  was  in  collusion  with  her.  It  was  not  m  her  power  to 
nX  any  exposition  of  some  property  to  which  the  chi  dren  of  her  maiTiage  wou  d 
be  entM^d  aSd  by  the  advice  of  her  husband  she  simulated  pregnancy  m  order  to 
dPPiive  the  heh-at-law  of  the  property  to  which,  if  she  died  childless,  he  would  be 
depiive  tne  neu  at  law  v        f   i     J  ,  ascertained,  were  as 

nevei  been  a  mother.    The  decision  m  this  case  is  not  stated  (  Ann.  d  tLj,., 
1847,  1,  463). 

It  is  obvious  that  it  can  only  be  by  the  coincidence  of  si^ltaneous 
delivery  of  another  woman  whose  pregnancy  is        ^^«Pf  f^^' f^^.^ 


common. 
1851 ;  and  in 


ZTol  l^lSLul^^Trntckins,  wa.  l«avd  in  May 
in  this  the  amount  of  ingenuity  required  to  perpetrate  the 
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fraud  was  only  equalled  by  the  skill  with  which  the  facts  were  exposed. 
Other  cases  have  come  before  the  Courts. 

lu  /f  V.  Sl-epelhome  ami  luife  (0.  C.  C,  February,  1870),  tlio  prisoners  were 
charged  with  conspiring  to  deceive  a  man  named  Ironside,  by  falsely  representing 
that  hia  wife  had  given  bii'th  to  a  female  child.  Mrs.  Ironside,  the  wife,  was  in 
collusion  with  the  accused.  She  had  been  married  about  nine  months,  and  had 
-iven  her  husband  the  impression  that  she  was  pregnant.  In  conjunction  with 
tiie  prisoners  she  procured  the  child  of  another  woman,  and  this  woman  came 
forward  as  a  witness  at  the  trial.  A  woman  acting  as  nurse  was  also  examined, 
and  stilted  that  she  had  prociu-ed  a  "sheep's  pluck,"  which  was  subsequently 
treated  like  the  after-birth  on  the  night  of  the  pretended  delivery.  The  facts  were 
so  patent  that  medical  evidence  was  not  necessary  to  prove  that  Mi's.  ironside  had 
not  been  delivered  of  a  child. 

A  medical  man  may  learn  from  this  case  that  the  marks  of  blood 
about  the  sheets  or  in  the  room,  and  the  alleged  burning  of  the  after- 
birth, may  in  these  cases  admit  of  an  entirely  different  explanation. 
The  prisoners  were  convicted. 

A  somewhat  similar  case  was  tried  in  December,  1870  {R.  v.  Mary 
Hall,  C.  C.  C). 

The  prisoner  had  here  conspired  with  a  woman  to  make  it  appear  that  she  had 
been  delivered  of  a  child.  The  nui-se  hired  for  the  occasion  was  not  allowed  to  be 
present  dm-ing  the  alleged  delivery,  the  prisoner  acting  as  midwife.  When  the 
nui-se  was  called  into  the  room,  she  was  shown  by  the  prisoner  the  usual  marks  of 
a  recent  delivery,  and  on  proceeding  to  wash  the  child,  she  found  that  it  had 
already  been  washed,  and  was  not  a  new-born  unwashed  child.  It  was  then 
proved  that  the  prisoner  had  on  the  day  of  the  pretended  delivery  procured  the 
child  of  another  woman  who  had  been  attended  by  a  medical  man,  and  who  gave 
coniinnatory  evidence  on  this  point.  Farre  said  that  he  attended  the  woman  after 
the  alleged  birth,  and  from  what  he  saw  he  was  sure  that  she  had  never  given 
birth  to  a  child.  He  then  charged  her  and  the  prisoner  with  fraud.  The  prisoner 
was  convicted. 

In  this  case  it  will  be  perceived  that  the  prisoner  had  cunningly 
waited  until  she  could  procure  a  new-born  infant,  and  had  then  fixed 
the  false  delivery  for  the  same  day. 

These,  it  will  be  seen,  were  attempts  at  fraud,  easily  detected  and 
exposed  when  medical  men  were  called  in,  or  when  all  the  parties 
concerned  were  not  in  collusion. 

A  more  daring  attempt  of  this  kind  came  before  the  House  of  Lords 
in  1870,  in  reference  to  a  claim  for  the  earldom  of  Wicklow  {The 
Wickloiv  Peerage  case,  Com.  for  Privileges,  April  1,  1870). 

The  title  and  estates  of  the  Earl  of  Wicklow  passed  at  his  death  to  his  brother's 
issue.  The  first  in  succession  was  George  Howard,  who,  after  a  career  of  dissipa- 
tion, had  died  in  October,  1864.  He  was  married,  in  February,  1863,  to  Ellen 
Richardson,  the  daughter  of  a  coachman.  In  default  of  issue  the  estates  devolved 
on  his  brother  Charles,  the  second  in  succession.  Ellen  Howard  (late  Richardson) 
produced  a  male  child,  who,  she  alleged,  was  born  on  May  16th,  1864,  and  this 
child,  if  such  were  the  case,  would  be  the  son  of  her  husband  George  Howard,  and 
consequently  the  rightful  Earl.  Mrs.  Howard  was  at  the  time  in  lodgings,  and  the 
lodging-house  keepers,  Mr.  and  Mrs.  liloor,  and  a  sister  of  the  latter,  one  Rosa 
Day,  were  the  principal  witnesses  in  favour  of  the  claimant.  Mrs.  Howard  was, 
or  professed  to  be,  taken  suddenly  ill  at  the  date  mentioned.  Mrs.  Eloor  wont  for 
a  doctor,  who  was  not  at  home,  and  on  returning  he  was  told  that  Mrs.  Howard 
had  been  confined,  and  he  saw  an  infant  in  Rosa  Day's  arms.  This  was  the  wholo 
of  the  evidence  of  the  child's  parentage.  The  Lord  Chancellor  observed  that  the 
evidence  was  given  by  the  witnesses  with  a  firmness  of  demeanour  and  an  absence 
r  J^^f  ^'^^'^^  which  woidd  have  commanded  credence,  luiless  it  had  been  contra- 
dicted by  all  the  surrounding  circumstancos.    Neither  medical  man  uor  nurse 
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attended  Mrs.  Howard,  although  it  was  her  first  confinement,  and  the  infant  would 
have  been  a  seven-months'  child.  It  was  never  registered,  and  never  baptized. 
There  was  further  strong  evidence  that  she  had  not  borne  a  child,  and  that  the 
child  which  she  had  produced  as  her  own  was  obtained  by  her  in  Aiigust,  ISGi, 
from  a  girl  who  had  been  recently  delivered  in  a  workhourfe.  Mrs.  Howard  was 
clearly  identified  as  the  person  who  had  taken  away  a  child  from  the  workhouse  at 
this  time.  Her  story  was  thus  proved  to  be  false.  The  House  of  Lords  decided 
against  the  claim,  and  came  to  the  conclusion  that  the  witnesses  had  been  guilty 
of  perj  ury. 

Fraud  may  be  fairly  suspected  in  cases  of  this  kind,  -when  a  woman 
lias  not  been  attended  by  a  medical  man,  and  when  there  is,  as  there 
always  must  be,  an  unexplained  mystery  about  the  surrounding 
circumstances.  A  medical  man  of  character  may  be  called  in  to  attend 
a  woman  some  time  after  an  alleged  delivery,  and  unless  he  is  well 
upon  his  guard,  his  name  and  reputation  may  be  used  as  a  shield  to 
cover  a  gross  imposture.  In  this  case  he  should  take  nothing  for 
granted ;  but  should  firmly  insist  upon  having  a  knowledge  of  all  the 
facts,  and  see  all  the  parties  alleged  to  have  been  present  at  the 
delivery.  He  must  not  trust  to  the  appearances  of  blood  in  the  room, 
or  the  appearances  of  a  burnt  placenta,  for  these  conditions  may  be 
easily  imitated  by  an  artful  midwife. 

The  case  of  Gednei/  v.  Smith  (Rolls  Court,  November,  1864)  is  in  this 
respect  instructive.  The  fraud  was  nearly  successful,  and  but  for  the 
dying  declaration  of  the  woman,  would  probably  have  wholly  escaped 
detection  and  exposure. 

The  plaintiff  claimed  to  be  the  only  child  of  Mr.  and  Mrs.  Gedney,  and  to  be 
entitled  to  property  under  a  marriage-settlement.    Mr.  and  Mrs.  Gedney  were 
married  in  May,  1851 :  from  that  time  to  1854  there  was  no  issue,  although  it  was 
stated  there  had  been  several  miscarriages.    Mrs.  Gedney,  alleging  that  she  was 
pregnant  in  1853,  came  to  Loudon,  and  took  lodgings  there  in  the  early  part  of 
1854     On  February  10th  in  that  year,  she  was  apparently  seized  with  the  pains  of 
labour,  and  sent  for  a  man,  calling  himself  Dr.  Goss,  who,  it  was  stated,  delivered 
her  of  a  female  child— the  ]3laintifi  in  this  case.    Mr.  Gedney  then  came  up  to 
London,  dismissed  Goss,  with  whom  he  was  dissatisfied,  and  consulted  Earre. 
The  substance  of  his  evidence  at  the  trial  was  that  he  was  called  m,  as  a  perfect 
strano-er,  to  attend  Mrs.  Gedney  in  her  confinement  on  the  Tuesday,  the  lady 
havin"  been  confined  on  the  Friday  previously;   that  he  attended  her  irom 
February  14th  to  March  Tth  ;  that  it  was  an  ordinary  case  of  confinement— there 
was  nothing  unusual  in  the  mother  or  child;  that  the  child  looked  three  or  four 
days  old  when  he  first  saw  it ;  that  he  had  no  doubt  he  pursued  the  same  mode  ot 
attending  to  the  case  as  was  resorted  to  in  other  similar  cases,  such  as  P^^ttmg  Jus 
hand  on  the  uterus,  abdomen,  etc.;  that  it  was  not  possible  the  lady  could  not  hcive 
hcen  confined  at  all,  etc.    The  evidence  of  the  reputed  father,  Gedney,  was  that  his 
wife  according  to  her  own  statement,  was  pregnant  in  1853,  and  m  February, 
1854  she  came  to  London,  not  to  be  confined,  but  for  the  purpose  of  procurmg 
medi^cal  advice.    He  registered  the  child  and  treated  it  as       oy^^^P     ^he  time  of 
his  wife's  death  in  March,  1857,  and  it  was  not  xintil  then  that  he  had  any  doubt 
that  the  plaintifi  was  his  child.    On  the  part  of  the  defendant,  it  was  alleged  ttiat 
Mrs.  Gehiey  had  not  been  delivered  of  a  child.     Porter,  her  physician,  who 
examined  her  body  after  death,  deposed  to  this  •^S^^'^Ji/f  .^^l^^^  ^J^^^^^ 
who  attended  her  for  venereal  disease  in  September,  18o3,  stated  that  he  did  not 
believe  that  she  was  at  that  time  pregnant.    Three  of  t^e  female  servants  of  the 
family,  who  were  much  about  her,  and  saw  her  undressed,  deposed  that  when  she 
left  for  London  in  February,  1854,  there  was  no  appearance  of  her  ^''i"^  IHegnan 
This  was  confirmed  by  the  lodging-house  keeper  and  other  persons  who  had  fuU 
nnnortunities  of  iudging  of  her  condition.    It  was  fui'ther  proved  that  Dr.  and 
X  Kt^e  a&ith  a  bundle  under  her  cloak)  called  at  the  house  on  the 
af  emoon  of  the  day  on  which  Mrs.  Gedney  was  said  to  have  been  confined  and 
that  they  were  alone  in  the  room  for  some  hours  with  Mrs.  Gedney.    Dunng  this 
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time  (from  4  to  11  p.m.)  no  nurse  was  procured,  and  no  noise  of  a  child  was  heard  ; 
but  various  articles  were  asked  for,  and  on  the  landlady  entering  the  room  in  the 
eveniii"-  she  was  shown  a  baby  ;  but  it  had  no  redness  of  skin  about  it  like  new- 
born children.  She  also  saw  some  marks  of  blood,  etc.,  about  the  fireplace,  and 
Goss  told  her  that  he  had  burnt  the  aftor-birth.  It  was  further  shown  that  on 
February  4th  (Mrs.  Gedney  was  alleged  to  have  been  confined  on  the  lOth),  a 
woman  named  Lydia  Fletcher  was  delivered  of  a  female  child  at  the  York  Eoad 
Lvin°--in  Asylum  ;  and  that  on  February  10th  a  gentleman  and  lady— afterwards 
identTfied  as' Dr.  and  Mrs.  Goss— had  called  at  the  hospital,  and  induced  Lydia 
Fletcher  to  consent  to  give  her  child  to  them,  in  order  that  it  might  be  adopted  by 
a  lady,  who  would  bring  it  up  as  her  own.  ,  , ,    „  • 

The  child  of  Fletcher  was  proved  to  have  been  remarkably  lair,  with  blue  eyes, 
and  this  con-esponded  to  the  description  of  the  child  brought  to  the  lodgings  on 
February  10th.  There  was  a  total  absence  of  parental  likeness,  as  Mr.  and  Mrs. 
Gedney  were  dark.  To  support  fui-ther  the  defendant's  case,  a  clergyman  was 
called,  who  swore  that  Mrs.  Gedney  voluntarily  confided  to  him  that  the  plaintiff 
was  a  supposititious  child,  which  she  had  adopted  in  order  to  recover  the  affections 
of  her  husband  by  appearing  to  have  become  a  mother.  This  statement  was  borne 
out  by  a  lady's-maid  of  Mrs.  Gedney,  who  swore  that  her  mistress  had  confided  to 
her  the  whole  secret  of  the  deception  put  upon  her  husband  and  family  :  the  testi- 
mony of  the  two  differing  mainly  in  the  fact  that  to  the  former  Mrs.  Gedney  was 
alleged  to  have  stated  she  had  been  confined  of  a  still-born  child,  and  to  the  latter 
that  she  had  never  been  confined  at  all.  Mrs.  Gedney  had  subsequently,  it  was 
alleged,  made  to  her  father,  on  her  death-bed,  a  confession  of  the  whole  deception ; 
and  this  was  the  statement  which  came  to  the  knowledge  of  Mr.  Gedney  on  the 
day  of  his  wife's  funeral,  and  first  raised  in  his  mind  a  doubt  whether  the  plaintiff 
was  his  own  child.  The  jury  returned  a  verdict  for  the  defendants,  thus  denying 
the  fact  of  the  plaintiff  being  the  child  of  Mr.  and  Mrs,  Gedney. 

The  remarkable  part  of  this  case  is,  that  the  fraud  had  nearly  suc- 
ceeded. It  had  been  perpetrated  ten  years  before  the  trial,  and  did  not 
come  to  the  knowledge  of  the  husband  until  after  his  wife's  deatli. 
Was  this  woman  delivered  of  a  child  at  all  ?  According  to  Porter,  who 
examined  her  body  after  death,  she  had  never  borne  a  child.  The 
reasons  for  this  opinion  are  not  given,  but  it  is  to  be  presumed  that  he 
found  the  uterine  organs  in  the  virgin  state.  Farre,  who  was  called  in 
to  attend  her  after  the  dismissal  of  Gross,  stated  that  he  saw  her  every 
day  for  the  first  week,  every  alternate  day  for  the  second  week,  and 
dui'ing  the  third  week  rather  oftener.  His  opinion  was  that  she  had 
certainly  been  delivered  of  a  child.  The  conflicting  evidence  on  a 
simple  matter  of  fact  in  this  case  points  to  the  necessity,  on  the  part  of  a 
practitioner,  of  making  accurate  notes  of  obstetric  cases  which  come 
before  him  in  a  mysterious  manner.  These  notes  should  include, 
not  only  the  medical  facts,  but  the  reasons  upon  which  the  opinions 
are  based. 

In  a  more  recent  case,  Meadows  readil}'^  detected  the  imposture  by 
the  age  of  the  child,  and  the  absence  of  signs  of  recent  delivery. 

Salisbury  v.  Raivson  (Queen's  Bench  Division,  before  Mr.  Justice 
Hawkins,  May,  1895)  is  tlie  most  recent  case  of  an  attempt  to  force  a 
"  supposititious  child."  The  case  was  remitted  from  the  Chancery 
Division  by  Mr.  Justice  North  to  try  if  an  alleged  postliumous  child 
was  the  daughter  of  Mrs.  Sahsbury.  "The  question  of  illegitimacy  in 
its  usual  sense  was  not  raised.  An  income  of  considerable  amount 
(^800  to  ^1,500  a  year)  depended  on  the  verdict. 

_  Mr.s.  Salisbury,  sot  38,  had  had  several  miscarriages  and  expected  to  be  confined 
in  Apnl,  1890.  On  February  23rd,  1895,  she  was  alleged  to  have  boon  delivered  of 
a  full-term  child  (female) ;  sho  had  previously  objected  to  espionage  by  remainder- 
men. Her  maiTied  sister  was  alone  with  her  when  child  was  alleged  to  be  born 
M.J. — VOL.  II.  7 
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[it  being  asserted  "(1)  door  would  not  open  ;  (2)  bell  would  not  ring;  (3)  it  was 
about  2 — 3  a.m.,  but  no  time-piece  was  in  room]— a  local  medical  man  saw  her 
IG— 18  hours  after  alleged  delivery  ;  be  examined  neither  mother  nor  child 
(obstetrically) ;  he  appeared  satisfied  and  stated  the  child  was  full-time ; 
some  days  later  she  refused  to  be  examined  by  him  (beyond  the  condition  of 
mammse,  no  milh) — she  did  not  nurse  child,  but  fud  it  on  condensed  milk  soon 
after  alleged  birth — when  she  went  into  widow's  mourning,  she  was  not  measured 
by  her  dressmaker— she  denied  producing  an  abdominal  pad  and  calling  it  "  the 
baby."  The  child's  birth  was  registered,  and  she  was  churched.  The  soiled  Unen 
was  kept  in  room  for  four  days.  Several  women  had  noted  signs  of  pregnancy 
(size  and  symptoms),  but  she  was  never  medically  examined  as  to  her  gravidity 
before  the  alleged  birth.  t^-  •  -u 

Dr.  Horrocks  was  called  as  an  expert  to  state  that  child  s  condition,  as  given  by 
witnesses,  showed  it  was  not  a  neonate. 

A  medical  man  gave  evidence  of  finding  Mrs.  Sabsbury  a  neonate  to  adopt  on 
the  day  of  the  alleged  birth.  It  was  the  female  child  of  a  single  woman,  which 
was  not  registered  in  its  native  district. 

Verdict :  the  alleged  daughter  was  spuiious. 

A  full  report  of  tbe  case  appeared  in  the  Times  newspaper,  May, 

1895.  ^       ^  , 

The  latest  cause  celehre  of  this  class  comes  from  (jermany,  wlieve 
in  1903  Countess  KwilecKa  was  accused  of  having  put  forward  a  sup- 
posititious heir.  The  editor  is  unable  to  obtain  a  copy  of  the  whole 
of  the  medical  evidence,  but  the  following  remarks  by  some  of  the 
experts  are  so  much  to  the  point  as  to  deserve  to  be  recorded  here. 

Dr.  Duerssen,  after  a  lengthy  statement  of  facts  and  theories,  declared  that  he 
bebeved  that  the  accused  countess  did  not  give  bu-th  to  a  child  m  lb97 

Professor  Freund,  gynaecologist,  on  the  contrary,  stated  that  one  could  not 
base  any  scientific  opinion  upon  mere  suppositions  ■  but  m  the  case  on  trial 
there  had  been  altogether  too  much  conjecture  and  too  few  facts  He  charac- 
teHsed  as  mere  suppositions  nearly  aU  the  pomts  upon  which  Dr  Duerssen 
based  bfs  0^  on  that  the  countess  had  not  given  birth  at  the  time  stated.  He 
S  the  meS  condition  into  which  many  mothers  feU  after  childbu;th  would 
Sain  the  curious  attitude  of  the  countess  towards  an  experienced  physician. 

A  thii^l  expert  Dr.  Stormer,  said  that  from  a  medical  pomt  of  viewhecon- 
sideted  an  th?evlnce  in  this  case  referring  to  tbechildMiih  m  1^^^^^^^^  absdutely 
valueless  either  in  favour  of  or  agamst  the  accused.    StiU,  he  though  tlieie  was 
an  unusual  accumulation  of  suspicious  cu-cum  stances. 
In  the  end  the  countess  was  acquitted. 

Physical  Competency  on  the  Part  of  the  Husband.-This 

has  ali^dy  been  fully  considered  {vide  "Impotency,"  Sub-section  A). 
It  calls  foJ  no  further  remark  here  beyond  a  caution  as  to  cryptor- 

'^''Oppo'rtunities  of  Access  on  the  Part  of  the  Husband.-On 

the  legal  aspects  of  what  constitutes  access  nothing  more  than  has 

'-'^':^^o::':T^  consider  the  duration  .of 

natural  (For  a  full  discussion  of  the  average  .id  i^^Ws 

either  way         above.  Sub-section  C,  pp.  44  to  J^eie  ^^e  neea 

o  rotate  that  the  period  of  gestation  is  not  fixed  by  law. 
L  all  cases  of  contested  legitimacy,  the  question  ^'^^If  ^^^"g  f^^f j^^^^^ 

^X^:'t::^:^o^^^^^  founded  ,uoad 
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the  duration  of  pregnancy  on  the  opinions  of  experts  selected  for  the 
occasion,  and  each  case  would  he  decided  on  its  own  merits.  Prece- 
dents can  have  hut  little  influence  on  these  occasions,  hecause  a 
court  may  think  fit  to  pronounce  illegitimate,  on  non-medical 
grounds,  a  child  horn  in  the  thirty-eighth  week  of  gestation,  while  it 
may  decide  that  another  was  legitimate  that  had  been  born  m  the 
forty-third  week.  By  some  law  authorities  forty  weeks  (or  280  days), 
and  by  others  forty-three  weeks  (or  301  days),  have  been  taken  as  the 
nltinmm  tempus  pnriencli ;  but  as  the  period  of  human  gestation  is 
Avholly  independent  of  any  legal  dictum,  it  is  not  the  custom  of  courts 
to  acit  upon  this  as  a  rule.  Nevertheless,  it  is  clear  in  some  extreme 
cases  that  the  law  may  fairly  interpose,  and  pronounce  for  a  reasonable 
limit. 

The  editor  would  suggest  that  a  fixed  limit  would  save  litigants 
much  expense  and  witnesses  much  perjury.  The  limit  might  be  fixed 
more  liberally  than  by  the  French  and  German  laws,  and  might  be 
made  applicable  to  cases  of  contested  legitimac.y  only. 

We  may  now  record  some  legal  trials  in  which  the  question  of  the 
duration  of  pregnancy  has  been  raised. 

In  the  case  of  Cotterrall  v.  Cotterrall  (Consistory  Coui't,  July,  1847),  a  cldld  was 
born  dui-ing  the  marriage,  and  the  husband  proceeded  against  the  wife  for  a  divorce 
on  the  ground  of  adultery.  The  main  proof  was  based  on  the  fact  that  in  order  to 
have  been  the  child  of  the  husband,  it  must  have  been  born  after  twelve  months' 
gestation.  The  husband  left  his  wife  in  New  South  Wales,  and  was  absent  for 
that  period  of  time  without  possibility  of  access.  The  judge  (Lushington),  without 
entering  into  the  question  of  protracted  gestation,  upon  proof  of  this  allegation,  at 
once  pronounced  for  the  divorce. 

Such  a  duration  of  pregnancy  is  not  supported  by  any  known  facts, 
and  is  altogether  opposed  to  medical  probability. 

In  an  affiliation  case  at  the  Thames  Police  Com't  (October,  1857),  proof  was 
afforded  that  the  putative  father  had  been  absent  from  England  eleven  months  and 
six  days  before  the  child  was  born,  and  on  this  evidence  the  case  was  at  once 
dismissed.  A  husband  and  wife  had  parted  on  January  23rd,  1858,  the  husband 
going  to  the  West  Indies.  A  child  was  born  on  December  29th  following,  i.e.  339 
days  (or  forty-eight  weeks  and  three  days)  from  the  time  at  which  the  husband 
parted  from  the  wife.  The  child  died,  and  a  claim,  was  made  on  a  life  insiu-ance 
society  for  a  sum  of  money  alleged  to  be  due  to  the  parents  on  account  of  this 
child.    The  society  refused  payment  on  the  ground  that  the  child  was  illegitimate. 

The  author's  opinion  was  adverse  to  the  claim ;  the  length  of  the 
alleged  gestation,  and  the  state  of  the  child  when  born,  were  deemed 
sufficient  to  prove  that  it  was  not  the  child  of  the  husband. 

In  Anderton  v.  Gihhs  (1834),  it  was  decided  that  a  child  born  ten 
months  (or  about  forty-two  iveeks)  after  intercourse  with  the  husband 
was  legitimate.  A  verdict  had  been  already  returned  establishing  the 
legitimacy  of  the  plaintift";  and  an  attempt  was  now  made  to  set  this 
aside,  among  other  grounds  upon  the  plea  that  the  offspring  was 
illegitimate,  because  it  had  been  born  at  so  long  a  period  after  possible 
access.  It  appeared  that  the  mother  of  the  plaintiff,  for  some  time 
before  and  at  the  period  of  the  birth,  had  been  living  in  adulterous 
intercourse  ;  and  that  about  ten  months  before  the  birth  of  this  child  she 
had  had  a  private  interview  with  her  husband,  when  it  was  assumed 
that  there  had  been  access,  but  the  parties  did  not  meet  afterwards. 
Before  the  adultery,  they  had  lived  together  two  years  without  having 
had  issue  ;  and  in  the  present  instance  the  child  was  born  after  a  period 
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of  forty-two  weeks — facts  which  were  considered  to  establish  its  illegiti- 
macy. The  opinions  of  Clarke  and  other  medical  men  were  adduced 
at  the  trial,  and  these  limited  the  extreme  period  of  gestation  to  fortj' 
weeks ;  but  they  at  the  same  time  declared  that  the  subject  was 
involved  in  great  uncertainty.  The  Vice-chancellor  considered  that 
the  jury  at  "the  trial  had  given  a  proper  verdict  by  finding  for  the 
plaintiti's  legitimacy.  The  jury  were  not  to  decide  by  whom  the  child 
had  been  begotten,  but  whether  it  could  by  any  possibility  be  the  child 
of  the  husband.  With  respect  to  the  period  of  gestation,  there  was  no 
difficulty.  Clarke  and  other  authorities  confessed  that  the  subject  was 
involved  in  darkness  and  mystery,  and  that  the  Faculty  of  Medicine 
knew  nothing  certain  about  it.  Tiiere  was  no  positive  evidence  as  to 
the  exact  day  on  which  the  child  was  born,  nor  on  which  the  interview 
betw^een  the  husband  and  wife  took  place  :  therefore  this  would  allow 
of  the  period  of  gestation  being  reduced  to  ahowi  forty -two  weeks,  or 
less.  The  legitimacy  of  the  plaintiff  was  in  his  opinion  legally  estab- 
lished. From  this  case  it  will  be  seen  that  a  child  may  be  affiliated  on 
the  husband,  although  the  wife  may  be  living  at  the  same  time  in 
adulterous  intercourse  with  another  person. 

Few  trials  in  relation  to  legitimacy  have  excited  more  attention 
among  jurists  than  the  Gardner  Peerage  case,  which  came  before  the 
House  of  Lords  in  1825.    A  full  account  of  the  medical  evidence  was 
published  by  Lyall  ("Med.  Evid.  in  Gardner  Peerage  Case,"  1827). 
Alan  Legge  Gardner,  the  son  of  Lord  Gardner  by  his  second  wife, 
petitioned  to  have  his  name  inscribed  as  a  peer  on  the  Parlmnent 
Koll     The  peerage  was,  however,  claimed  by  another  person,  Henry 
Fenton  Jadis,  alias  Gardner,  who  alleged  that  he  was  the  son  of  Lord 
Gardner  by  his  first  and  subsequently  divorced  wife.    It  was  con- 
tended that  the  latter  son  was  illegitimate  ;  and  m  order  to  establish 
this  point,  the  evidence  adduced  was  partly  medical  and  paii ly  moral 
Lady  Gardner,  the  mother  of  the  allefjed  illegitimate  child,  parted 
from  her  husband,  on  board  of  his  ship,  on  January  30th,  1802  Lord 
Gardner  went  to  the  West  Indies,  and  did  not  again  see  his  wife  until 
Julv  nth  following.    The  child  whose  legitimacy  was  disputed  was 
born  on  Decembe?  8th  of  that  year.     T^'^refore  the  phun  medical 
question,  taking  the  extreme  view,  was  whether  a  child  born  311  dajs 
yorty.folir  wec^s  and  three   days,  from  January  to  December  or 
150  davs  (t,rcnty-one  2ceeks  and  three  days  from  July  to  December) 
after  possible  intercourse,  could  be  the  child  o   the  husband,  Lord 
Ga'ilner.    If  these  questions  were  answered  in  the  affirmative,  then 
^followed  that  this  must  have  been  either  a  prema  ure  or  a  Protracte 
biitl  .    There  was  no  pretence  that  it  was  a  premature  case,  the  chi  d 
having  been  .^ature  .ien  born.    The  question  t^--;-;-^--^^^^^^ 

S^iSaltpSfC^^^^ 

Stbr:i:s^^^^^ 

01  xne  auegcu  ^  n  „+  t  „  j„  fi-avdnpr  after  the  departure  ot  her 
it  was  clearly  proved  that  Lady  Uraianei,  iulci  i  t„ . 

nilband  was  living  in  open  adulterous  intercourse  with  a  Mr.  Jad  s 
anf  on  trg^und  lU  Gardner  obtained  a  divorce  from  her  aftei 
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his  return.    He  subsequently  married  a  second  wife,  by  whom  he  liad 
the  chiimant,  Ahm  Legge  Gardner.    It  was  contended  that  the  other 
chiimant  was  really  the  son  of  Lady  Gardner  by  Mr.  Jadis.  The 
decision  of  the  House  was  that  this  claimant  was  illegitimate,  and 
that  the  title  should  descend  to  the  son  of  the  second  Lady  Gardner. 
The  decision  appears  to  have  been  chiefly  based  on  moral  circum- 
stances :  for  had  not  the  first  Lady  Gardner  been  living  in  adultery  at 
the  time  of  her  husband's  departure,  it  is  highly  probable  from  the 
medical  evidence  bearing  strongly  that  way,  that  the  legitimacy  of  the 
child  would  have  been  admitted.    Again,  supposing  the  child  had 
been  born  two  or  three  weeks  earlier,  the  question  would  have  resolved 
itself  into  this :— Who  had  begotten  the  child— the  husband  or  the 
adulterer?     This  could  not  have  been  decided,  and  then  probably, 
as  in  the  more  recent  case  of  Anderton  v.  Gibbs,  the  rule  of  law 
would  have  pronounced  the  husband  to  have  been  the  father.  Morally 
speaking,  the  decision  could  not  be  impugned,  but  medically  speaking 
it  assumed  that  gestation  could  never  be  protracted  to  the  311th  day 
after  probable  intercourse.  Considering  that  conception  is  not  necessarily 
the  immediate  result  of  intercourse  {vide,  p.  46),  and  that  we  have  no 
data  for  fixing  the  precise  time  of  its  occurrence,  this  decision  could 
hardly  be  supported  on  medical  grounds.    We  should  not  be  justified 
in  affirming  that  every  child  born  forty-four  weeks  and  three  days 
after  the  opportunit}'^  of  intercourse  with  the  husband  was  ex  necessi- 
tate rei  an  illegitimate  child.     Of  the  seventeen  medical  experts 
examuied  on  this  occasion,  five  supported  the  opinion  that  the  duration 
of  human  pregnancy  was  limited  to  about  nine  calendar  months,  i.e. 
from  thirty-nine  to  forty  weeks,  or  from  273  to  280  days — or,  strictly 
speaking,  from  270  to  280  days ;  one  of  the  witnesses,  indeed,  said 
from  265  to  280  days.    These  witnesses,  of  course,  gave  a  negative  to 
the  possibility  that  Henry  Fenton  Jadis,  alias  Gardner,  could  have  been 
the  product  of  311  days'  gestation.     On  the  other  side,  of  twelve 
medical  men  who  seemed  to  agree  respecting  the  above-mentioned 
period  as  the  natural  term  of  gestation,  the  greater  number  maintained 
the  possibility  of  pregnancy  being  protracted  to  nine  and  a  half,  ten,  or 
even  eleven  calendar  months,  and  of  course  to  311  days — the  alleged  term 
of  gestation  at  which  the  counter-claimant  was  born — and  they  thus 
admitted  the  possibility  that  H.  F.  Jadis,  alias  Gardner,  might  be  a  ten 
and  a  half  months'  child  (Lyall's  "Med.  Evid.  on  the  Duration  of 
Pregnancy,  etc.,"  p.  8). 

In  a  well-marked  instance  of  gestation  from  a  single  intercourse, 
noticed  by  Keid,  the  interval  was  293  days ;  and  by  referring  to  the 
cases  of  Eigby  and  Merriman,  it  will  be  seen  that  the  periods  of  gesta- 
tion from  a  single  intercourse  have  varied  to  a  much  greater  degree 
than  the  two  hei  e  placed  in  compfirison.  The  following  case  was  tried 
in  the  United  States  in  1844  {The  Commonwealth  v.  Porter,  Cambria 
county.  Pa.).    The  facts  were  somewhat  similar  : — 

The  defendant  was  indicted  for  fornication  and  bastardy.  The  prosecutrLx, 
aged  twenty-three,  stated  that  she  had  had  intercourse  with  the  defendant  on 
September  24th  1842,  and  with  no  other  person  before  or  subsequently.  She  was 
delivered  of  a  chdd  on  August  7th,  1843,  i.e.  after  317  days,  or  forty-Jive  weeks  and 
two  days  (jestatwn;  and  she  swore  that  the  defendant  was  the  father  of  the  child. 

oli^^l^^^fi^^'l^^        ^^'^  intercourse,  aiul  they  only  appeared 

again  slightly  about  hvo  weeks  before  the  child  was  born.    At  this  time  she  had 
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pains,  whicli  continued  more  or  less  until  lier  delivery.    She  first  knew  that  she 
was  pregnant  three  or  four  weeks  after  intercourse. 

The  defence  "was  that,  from  the  period  of  time  which  h  ad  elapsed,  the 
defendant  could  not  have  been  the  father  of  the  ch.ild.    He  therefore 
merely  proved  his  absence,  and  that  he  did  not  return  until  after  the  birth 
of  the  child.  No  evidence  was  adduced  to  impeach  the  character  or  con- 
duct of  the  woman.     It  was  proved  that  she  had  always  borne  a  good 
reputation,  and  that  she  had  been  seduced  by  the  defendant  under  a 
promise  of  marriage.    Rodrigue  deposed  that,  in  a  practice  of  nineteen 
years,  he  had  attended  some  hundreds  of  cases  of  midwifery,  and  the 
longest  period  of  gestation  which  he  had  known  was  ten  months.  He 
considered  the  pains  described  by  prosecutrix  to  have  been  the 
commencing  pains  of  labour.    The  Court  charged  the  jury  strongly  in 
favour  of  the  medical  testimony  on  protracted  gestation,  and  they 
returned  a  verdict  of  guilty,  thereby  finding  that  the  defendant  was  the 
father  of  the  child.    It  transpired  that  a  wife  of  one  of  the  jurymen  had 
during  one  pregnancy  gone  ten  months  {Amer.  Jour.  Med.  Soc, 
October,  1845,  p.  338).    Rodrigue,  who  reports  this  trial,  states  that  a 
case  subsequently  came  to  his  knowledge  in  which  there  was  reason  to 
believe  th&t  gestation  had  continued  for  a  period  of  320  days. 

It  would  appear  that  the  question  of  protracted  gestation  is 
frequently  raised  in  the  United  States  under  these  circumstances. 
Another  case  of  bastardy  {The  Comviomvealth  v.  Hooner)  was  tried  in 
1846,  in  which  the  alleged  duration  of  pregnancy  must  have  been  313 
days,' or  forty-four  weeks  and  five  days.    The  prosecutrix  deposed  that 
she  had  had  intercourse  with  the  defendant  on  March  23rd,  1845,  and 
not  subsequently— a  fact  established  by  the  evidence  ;  and  the  child,  a 
large,  healthy  male,  was  proved  to  have  been  born  on  January  30th, 
1846     Twelve  obstetric  physicians  were  examined  on  this  trial.  Some 
regarded  it  as  possible,  but  not  probable,  that  gestation  might  be  so 
protracted  as  to  reach  313  days.     Various  medical  works  were  quoted 
on  the  subject.     The  Court  charged  the  jury  that,  although  unusual 
and  improbable,  this  length  of  gestation  was  not  impossible  ;  and  they 
returned  a  verdict  finding  that  the  defendant  was  the  lather  of  the 
child  (Duh.  Med.  Press,  4th  November,  1846,  p.  296).    In  the  case  ot 
Dysonv.  Dyson  (Vice-Chan.  Court,  February  18th,  1852),  it  was  proved 
that  the  husband  left  his  wife  in  Madeira  in  February,  1849,  that  she 
returned  to  England  in  August  following,  and  that  the  child  whose 
legitimacy  was  contested  was  born  on  January  8th,  1850.     It  was  con- 
tended that  this  was  a  case  of  protracted  gestation  ;  and  the  evidence  o 
several  medical  men,  to  the  effect  that  gestation  might  be  protracted 
to  330  or  even  336  days,  was  quoted  in  support  of  this  view;  m  this 
Instance  there  was  a  period  of  336  days.    The  y^-Chancelloi^  having 
referred  to  the  Gardner  Peerage  case,  declined  to  make  a  deciee  in 
favour  of  the  legitimacy  of  the  plaintiff  (LeoaZ  Examiner,  February  21&t, 

^^^luRenotcfy.EdeniQ.  B.,  February,  1870),  an  action  was  brought  by 
a  milliner  against  defendant  for  seduction. 

The  plaintiff  and  defendant  met  in  the  island  of  Gjie^^^/J^V^^^f/^j;^ j^^^^^^^ 

f  S  Sd^  n^^M"  The  ^»r;^  ^ 
on  FehfuaVy  15th,  1868,  i.e.  307  days,  or  forty-four  weeks  vimus  one  day,  after 
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the  departure  of  the  defendant.  There  was  no  evidence  that  the  plaintiff,  either 
before  or  subsequently,  had  had  connection  with  any  other  person. 

On  the  part  of  defendant,  it  was  contended  that  he  could  not 
possibly  have  been  the  fatlier  of  the  chikl,  seeing  that,  if  _  so,  there 
must  have  been  a  period  of  gestation  of  over  300  days,  which  it  was 
contended  was  physically  impossible.  Upon  this  point  two  physicians 
were  called  on  each  side.  Tanner  and  Clark,  for  the  plaintiff,  declared 
that  though  275  days  was  the  usual  period  of  gestation,  they  had  known 
cases  of  297  or  300  days ;  and  there  were  in  medical  books  cases  of 
still  longer  periods.  On  the  other  hand,  Tyler  Smith  and  Barnes 
were  called,  and  stated  that  in  their  belief  the  current  of  medical 
opinion  ran  now  strongly  in  an  opposite  direction,  and  went  to  narrow 
rather  than  extend  the  limits  of  possible  gestation ;  and  though  they 
would  not  go  so  far  as  to  say  that  it  was  absolutely  impossible  that  the 
period  should  extend  to  300  days,  they  believed  it  so  improbable 
as  to  be  practically  incredible.  On  the  part  of  the  plaintiff,  a  case 
was  quoted  to  show  that,  even  although  the  child  was  not  the 
defendant's,  vet  if  he  had  incited  the  girl  to  leave  her  mother's  roof, 
and  then  seduced  her,  the  mother  was  entitled  to  recover.  The 
Lord  Chief  Justice  agreed  in  this,  and  directed  the  jury  that  the  main 
issue  did  not  turn  upon  the  medical  evidence,  for  that  only  went  to 
probabilities,  but  on  all  the  probabilities  of  the  case.  A  verdict  was 
returned  for  the  plaintiff,  with  damages.  The  medical  witnesses  on 
both  sides  agreed  that  gestation  might  be  protracted  to  the  extent 
which  would  have  made  the  defendant  the  father  of  this  child. 

The  following  report  of  a  case  is  taken  from  the  Lancet,  1900,  1, 
p.  1078. 

A  couple,  named  Somers,  who  had  been  mai-ried  for  more  than  a  year,  but  were 
childless,  separated  on  or  about  August  12th,  1876,  and  paid  visits  in  difierent 
houses,  never  apparently  meeting  again.  On  September  Uth  the  wife  wi'ote  to  her 
husband  to  state  that  she  had  eloped  with  a  man  named  Mil  ward,  but  in  the  divorce 
petition  which  ensued  the  date  of  adultery  was  fixed  as  September  7th,  and  the 
decree  was  granted  without  apparently  that  date  being  questioned.  On  June  18th, 
1877,  after  the  decree  nisi  had  been  granted,  but  before  it  had  been  made  absolute, 
a  child  was  born.  This  child,  now  a  young  man  of  full  age,  was  registered  on 
baptism  as  the  child  of  Milward,  and  was,  it  would  seem,  treated  as  such  by  all 
those  connected  with  him  until  questions  arose  as  to  dealing  with  certain  funds 
held  in  tinist  under  the  marriage  settlement  of  Mr.  and  Mrs.  Somers.  To  a  share 
in  these  trust  funds  the  child  was  prima  facie  entitled  as  a  son  born  during  the 
continuance  of  the  marriage — i.e.,  before  the  making  absolute  of  the  decree  of 
divorce ;  and  a  suit  in  the  Chancery  Division  to  compel  the  trustees  to  deal  with  the 
funds  led  to  an  action  in  the  Queen's  Bench  Division,  the  question  for  the  jury 
being  whether  there  was  or  was  not  issue  of  the  marriage  of  Mr.  and  Mrs.  Somers. 
A  cmld  born  in  wedlock  is  by  law  presumed  to  be  the  child  of  the  husband  until  it 
is  proved  that  it  is  impossible  that  this  can  be  the  case.  Now  the  dates  show  that 
the  child  of  Mi-s.  Somers  was  born  281  days  after  her  admitted  elopement  with  the 
co-respondent,  and  285  days  after  the  date  named  in  the  petition  as  that  upon 
which  the  adultery  took  place,  while  August  12th,  the  date  given  as  the  last  proved 
opportunity  of  access  to  Mrs.  Somers  by  her  husband,  would  make  the  period  of 
gestation  of  a  child  born  to  him  311  days,  precisely  the  period  named  in  the  case  of 
protracted  gestation  recorded  in  our  columns  by  Dr.  Phillips  [vide  p.  65).  Had 
Dr.  Phillips  been  called  as  a  witness  to  prove  his  experience,  he  would  probably 
have  been  asked  to  admit  in  cross-examination  that  the  date  of  coition  given  by 
him  rested  on  the  evidence  of  the  patient  in  question,  who  would  be  likely  as  a 
single  woman  and  a  child  in  years  to  minimise  her  fault  by  asserting  a  single  act  of 
unchastity  to  have  occurred,  and  thus  would  fix  the  date  of  her  first  fall  rather 
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than  the  date  of  any  subsequent  lapse  as  the  only  possible  date  of  her  impregnation. 
Dr.  Phillips's  testimony  was,  perhaps,  not  invited  because  of  the  weakness  which 
we  have  indicated,  but  it  would  have  undoubtedly  weighed  heavily  with  those 
members  of  the  first  jury  who  saw  that  the  evidence  of  the  numerous  medical 
witnesses  called  before  them  was  inconclusive.  Per  if  this  evidence  went  to  prove 
that  it  was  exceedingly  unlikely  that  the  child  was  the  child  of  Mr.  Somers,  it  did 
not,  and  could  not,  prove  that  the  protracted  gestation  was  impossible,  while  Dr. 
Phillips's  case  would  have  been  a  well- authenticated  example  of  the  abnormality 
the  existence  of  which  was  under  dispute. 

At  the  trial  before  Mr.  Justice  Lawrance  and  a  special  jury,  the  difficulty  of 
establishing  more  than  extreme  improbability  was  no  doubt  felt  by  the  learned 
counsel  who  sought  to  disprove  the  legitimacy  of  the  child,  and  he  consequently 
strengthened  his  case  by  dwelling  at  length  on  circumstances  extraneous  to  the 
medical  evidence,  and  these  undoubtedly  aided  him  considerably  in  his  contention. 
The  question  to  be  decided  was  not  whether  it  was  or  was  not  possible  that  imder 
certain  conditions  a  child  could  be  born  at  so  long  an  interval  from  impregnation  as 
311  days,  but  whether  there  was  or  was  not  issue  to  a  particular  marriage.  As 
relevant  to  this  specific  point  evidence  was  given  that  at  the  trial  of  the  divorce 
petition  the  wife  sought  to  establish  a  counter  charge  of  impotency  against  her 
husband.     This  she  did  not  succeed  in  maintaining,  but  the  evidence  of  the 
husband,  which  was  read  in  coui't  before  Mr.  Justice  Lawi-ance,  showed  that  the 
sexual  relations  between  the  pair  were  unhappy,  and  not  such  as  pointed  to  a  pro- 
bability of  issue  of  the  marriage.    Moreover,  the  wife  appears  to  have  complained 
to  her  iEamily  ia  respect  of  this  very  matter  before  she  decided  to  leave  her  husband. 
Other  evidence  of  fact  was  given  on  both  sides  with  regard  to  the  possibility  and 
impossibility  of  access  during  the  weeks  which  were  alleged  to  have  been'spent  by 
husband  and  wife  paying  visits  apart  fi-om  one  another ;  but  the  jury,  who  declared 
themselves  satisfied  that  there  was  no  issue  to  the  marriage  without  waiting  to  hear 
the  concluding  addresses  of  counsel,  or  the  summing  up  of  the  judge,  must  be 
taken  to  have  accepted  this  interval  in  conjugal  life  as  proved.    Beyond  this  they 
no  doubt  considered  that  the  normal  period  of  about  275  days  assigned  by  the 
medical  witnesses  before  them  pointed  very  strongly  to  the  child  being  that  of  the 
co-respondent,  while  the  probability  of  the  abnormal  gestation  of  311  days  having 
occurred  was  minimised  by  the  relations  proved  to  have  existed  between  husband 
and  wife.    It  will  be  noted  that  neither  husband  nor  wife  gave  evidence,  obvious 
considerations  of  decency  precluding  two  persons  from  being  allowed  to  contradict 
one  another  on  oath  in  open  court  on  questions  of  the  greatest  privacy,  involving 
the  bastardising  of  the  child  of  one  or  both  of  them.    When  aU  the  circumstances 
and  probabilities  of  an  adulterous  connection  are  considered  it  will  be  felt  t^^t  the 
finding  of  the  jury  in  the  Somers  case  was  reasonable,  and,  in  all  probabihl^s 
correct,  although  such  questions  must  always  involve  doubt  and  difficulty  on  the 
part  of'  those  called  on  to  determine  them. 

Cases  in  Reference  to  Proof  of  Access.— In  the  case  of  Cope  y.  Cope 
(North  Spring  Circ,  1833)  an  action  was  brought  by  the  plaintiff  for  his  share 
of  a  le-acy,  to  a  part  of  which  he  declared  himself  entitled,  as  being  the  son  oi 
the  deceased  testator's  brother.     There  was  no  doubt  that  the  plaintiff  was 
born  during  lawful  wedlock;  but  it  was  contended  that  he  was  au  illegiti- 
mate child—therefore  it  remained  with  the  defendants  to  estabUsh  his  lUegitimacy 
bv  evidence.    The  defendants  rested  theii-  case,  first,  on  the  entry  m  the  parish 
register,  which  represented  the  plaintiff  to  be  an  illegitimate  child ;  secondly 
on  non-access  between  the  husband  and  wife.    The  husband,  havmg  separated 
from  the  wife,  went  to  reside  at  about  foui-teen  miles   distance  from  hei. 
He  was  absent  for  several  years;  but  it  was  contended  that  he  was  always 
within  a  short  distance  of  the  wife.    During  his  absence  the  wife  formed  an 
illicit  connection  with  another  man,  and  at  this  time  the  plaintiff  was  boin 
but  it  was  rendered  probable  that  the  husband  had  visited  the  wife  befoie 
and  after  the  birth  of  the  child.    It  appears  that  both  the  woman  and  hei 
husband  regarded  this  child  as  illegitimate ;  and  an  attempt  wiis  made,  ou  the  pa  t 
of  the  defendant's  counsel,  to  put  in  declarations  to  that  effect     1  f  ^he  comt 
intei-posed,  and  Alderson,  B..  said-"  Lord  Hardwickehad  decided  that  the  mothei 
cSuld  not  be  allowed  to  give  evidence  on  such  a  point,  as  she  could  not  discharge 
Jhe  husband  of  the  birth  of  the  child  ;  and  d  fortiori  the  husband  could  not  be  pe  - 
mftted  to  discharge  himself.    Lord  Mansfield  and  Lord  Hardwicke  had  both 
S^cX  that  iUegithnacy  could  be  proved  only  by  the  fact  that  there  had  been  no 
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marria'^e  or  by  proof  of  non-access ;  and  it  was  liold,  on  the  grounds  of  decency 
and  mo^rtOity,  that  the  parties  themselves  should  not  bo  allowed  to  prove  non-access 
after  their  marriage."  In  summing  up,  l^e  further  observed  that-"  If  a  child  be 
born  in  marriage  during  the  lifotimo  of  the  liusband,  that  child  in  aw  is  presumed 
to  be  legitimate.  The  plaintiff  in  this  case  is  the  youngest  child  and  was  born 
after  four  other  children,  and  during  the  lifetime  of  the  reputed  father ;  and  he  is 
in  law  therefore,  legitimate,  unless  the  fact  were  proved,  which  it  was  for  the  jury 
to  decide  upon,  viz.,  that  the  husband  had  not  had  opportunities  of  access.  If  a 
husband  havo  access,  and  others  at  the  same  time  have  criminal  intimacy  with  his 
wife  still  a  child  born  in  such  a  case  is  legitimate  in  the  eye  ot  the  law.  Bat  it  the 
parties  are  Uving  separate,  and  the  wife  is  notoriously  living  m  open  adultery,  and 
the  husband  have  opportunities  of  access,  yet  under  such  circumstances  it  would  be 
monstrous  to  suppose  that  he  would  avail  himself  of  these— then  the  legitimacy  of  a 
child,  so  born,  could  not  be  established."  The  jui-y  returned  a  verdict  for  the 
plaintifl,  finding  that  he  was  legitimate.  ^,    t    j  oi,       n     •  iqqa 

The  case  of  Morris  v.  Davis,  which  came  before  the  Lord  Chancellor  m  18-30, 
was  a  suit  of  contested  legitimacy  which  had  been  pending  for  eighteen  years; 
and  which  was  finaUy  left  by  both  parties  to  be  disposed  of  by  the  judgment  of 
his  Lordship,  on  the  facts  and  on  the  law  of  the  case.  The  plamtiff  was  the  son  of 
a  Mi-s.  Morris,  and  claimed  to  be  the  son" of  the  husband ;  but  it  was  contended  that, 
although  born  in  wedlock,  he  was  illegitimate.  The  husband  and  wife  had  volun- 
tarily separated,  but  lived  for  many  years  within  a  short  distance  of  each  other. 
The  wife  was  living  in  adultery ;  and  fourteen  years  after  the  separation  from  her 
husband,  this  child,  the  plaintiff,  was  born.  The  wife  saw  her  husband  occasionally, 
but  concealed  the  birth  of  the  child  from  him.  The  man  with  whom  she  was 
cohabiting  always  treated  the  child  as  his  own;  and  Mr._  Morris  remained  for 
seventeen  years  in  ignorance  of  its  birth,  or  even  of  its  existence.  His  Lordship 
.said  the  question  was  one  of  fact,  and  not  of  law.  There  was  an  apparent  difficulty 
in  the  case,  owing  to  this — that  the  parties,  although  separated,  were  proved  to 
have  met  occasionally ;  there  was  therefore,  unquestionably,  opportunity  of  access 
— but  it  so  happened  that  none  of  these  meetings  would  correspond  luith  the  time 
requisite  for  the  birth  of  the  child  to  render  it  legitimate.  This  fact,  together  with 
the  general  bad  conduct  of  the  mother,  and  her  open  adulterous  intercourse,  led 
him  to  pronounce  that  the  plaintiff  was  an  illegitimate  child — that  he  was  not  the 
.son  of  Mr.  Morris.  In  the  case  of  Ourney  \.  Gnrney  (Vice-Chanc.  Court,  May, 
1863)  a  similar  question  arose,  but  the  evidence  clearly  established  that  there 
had  been  no  access  in  the  interval  between  December,  1859,  and  the  date  of 
the  child's  birth  in_May,  1861.  In  the  case  of  Ploiues  v.  Bossey  (February,  1862), 
the  Vice-Chancellor  decided  in  favour  of  the  legitimacy  of  a  child,  although  the 
husband  was  confined  in  a  lunatic  asylum — on  the  ground  that  the  wife  visited 
the  lunatic,  and  intercourse  might  have  taken  place  in  spite  of  the  watchfulness 
of  the  keepers. 

In  another  case  {Atchley  v.  Sprigg,  January,  1864),  Vice-Chanc.  Kindersley 
said  that  a  child  born  of  a  married  woman  is  presumed  prima  facie  to  be  legitimate 
— that  is,  to  have  been  procreated  by  the  husband — and  our  law  respected  and  sup- 
ported the  legitimacy  of  such  child ;  and  although  it  did  not  prohibit  any  person 
interested  from  making  out  the  illegitimacy,  it  threw  the  onus  pruhandi  entirely  upon 
him.  If  the  case  made  by  such  person  was  that  the  husband  and  wife  were  never 
together  within  the  period  during  which,  according  to  the  law  of  nature,  they  must 
have  been  to  make  the  child  the  child  of  both,  or  that  they  were  together  either  in 
company  or  under  circumstances  making  the  fact  impossible,  the  onus  was  on  him 
to  prove,  and  not  on  the  other  side.  Moreover,  where  evidence  was  brought  for- 
ward to  prove  illegitimacy,  the  court  did  not  treat  the  matter  on  the  balance  of 
probabihty,  and  the  evidence  must  be  such  as  to  produce  a  judicial  conviction  that 
the  child  was  not  procreated  by  the  husband.  The  question  the  judge  had  to  ask 
himself,  therefore,  was  whether,  having  considered  the  whole  evidence,  his  mind 
was  left  in  such  a  state  as  to  convince  him  that  the  husband  was  not  the  father  of 
^"■^  convinced,  upon  the  whole,  not  that  there  was  an  impossibility 
that  the  husband  ever  could  have  had  sexual  intercom-se  with  his  wife  (for  that  the 
law  did  not  now  require) ,  but  that  such  intercourse  never  did  take  place  either 
dunng  the  period  when  the  child  must  have  boon  begotten,  or  at  any  other  time 
from  the  year  1824,  when  they  separated,  until  his  death.  Upon  the  whole,  there- 
tore,  the  case  of  the  claimant  must  fail,  the  evidence  of  illegitimacy  being  such  as 
to  exclude  all  doubt. 
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It  will  be  seen,  by  tbe  foregoing  cases  and  remarks,  that  in  these 
suits  of  contested  legitimac}^,  the  general  practice  consists  in  establish- 
ing the  possibility  of  access  on  the  part  of  the  husband  :  when  this  is 
proved,  the  medical  question  arises,  whether  the  term  of  gestation  falls 
within  the  limits  assigned  by  the  best  medical  experience.  In  two 
instances,  children  have  been  pronounced  legitimate,  which  were  born, 
the  one  in  forty-one  weeks  and  three  days,  and  the  other  in  forty-one 
weeks  and  four  days,  after  the  death  of  the  husband.  Legitimacy  has 
been  allowed  where  gestation  was  probably  protracted  to  the  forty -third 
week  {Anderton  v.  Gihbs,  1854).  In  the  United  States,  a  decision  in 
favour  of  paternity  has  been  made  in  a  case  in  which  gestation  extended 
to  forty -Jive  weeks  and  two  days  {Covimonwealtli  \.  Porter).  Legitimacy 
has  been  disallowed  in  the  English  courts,  although  probably  on  non- 
medical grounds,  where  it  was  protracted  to  forty-four  weeks  and  three 
days  (Gardner  Peerage  case) ;  in  one  case  paternity  was  denied  (Dyson) 
because  it  had  extended  to  forty -eight  weeks. 

From  the  cases  we  learn  what  kind  of  evidence  the  law  requires 
in  order  to  establish  access  or  non-access.  In  order  to  defeat  the 
legal  presumption  of  access,  where  husband  and  wife  are  living  near  to 
each  other,  something  more  than  mere  probability  of  non-intercourse 
must  be  adduced.  It  is  true  that  in  one  case  the  wife,  while  separated 
from  her  husband,  was  living  in  open  adultery,  but  non-access  of  the 
husband  was  far  from  being  clearly  established.  On  the  contrary, 
access  was  rendered  probable  by  evidence  :  therefore  a  verdict  was 
returned,  finding  the  plaintiff  legitimate.  It  will  be  seen  that  very  little 
value  is  set  on  baptismal  registries  as  evidence  of  legitimacy,  or  the 
contrary ;  also  that  the  declaration  of  a  parent  is  not  likely  to  be  received 
by  a  court  as  evidence  of  the  illegitimacy  of  the  reputed  oflfsprmg. 

The  following  is  from  The  Times,  of  June  28th,  1904  :— "  Prob. 
Div.  and  Admiralty  Div.  (before  Mr.  Justice  Gorell  Barnes),  Evans  v. 
Evans  and  Blyth.     Judgment  in  this  legitimacy  issue,  which  had  been 
reserved,  was  to-day  delivered.    It  will  be  remembered  that  on  June  9th, 
1903  Surgeon- Colonel  Evans  obtained  a  decree  nisi  for  the  dissolution 
of  his  marriage  with  Mary  Florence  Evans,  nee  Dickinson,  on  the 
ground  of  her  adultery  with  Major  Blyth  {vide  The  Times  June  10th 
1903)     This  decree  was  made  absolute  on  December  21st  last,  and 
there  being  (according  to  the  petitioner's  view)  no  living  issue  of  the 
marriac^e  he  on  December  30th  filed  a  petition  for  variation  of  settle- 
ments    The  respondent  had,  however,  on  July  31st,  1903  given  birth 
to  a  child,  which  Major  Blyth  had  on  September  l^th,  903,  regis^^^^^^^^^^ 
as  his  child  and  that  of  the  respondent,  a  fact  which  that  ady  heiself 
had  on  many  occasions  admitted  both  before  and  since  the  birth  of  the 
child     Accordingly,  on  May  11th  last,  the  court  directed  an  issue  to  be 
tS  ast  thTAlii^ity  of 'the  child,  the  plaintift-  being  the  pet^^^^^^^^^^^^^ 
in  the  divorce  suit,  and  the  defendants  the  respondent  her  child 
appearing  by  the  official  solicitor  as  guardian  '       J^^f  ^-"^f 

of^the  mmlge  settlement  ^ide  The  ^aj  12th,  1904  and  20 

The  Times  Law  Reports,  516).  The  ^^^^ing  of  the  issue  has  W 
reported  fully  in  The  Times  on  June  17th  and  22nd  Mr.  Bainaid 
anT^:  Lawless  (Mr.  J.  H.  Murphy  with  tl--)  were  for  the  pW^^^ 
Mr.  Le  Bas  for  the  wife;  and  Mr.  Eawlmson,  K.C.,  and  Mi.  Wilioci. 
for  the  official  solicitor. 
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"Mr.  Justice  Gorell  Barnes,  in  delivering  his  considered  judgment,, 
said  that  the  question  he  had  to  decide  was  whether  the  chikl  Beatrix 
Mary  was  Surgeon-Colonel  Evans's  child  or  not,  the  issue  having  arisen 
in  the  course  of  an  application  to  vary  settlements.  The  respondent 
and  the  trustees  had  been  made  defendants,  but  they  had  in  fact  been 
struck  out  of  the  issue  and  had  taken  no  part  in  the  proceedings.  The 
law  was  quite  clear  as  to  the  presumption  of  a  child  born  in  wedlock 
being  legitimate.  That  was  tlie  old  maxim,  '  Stabitur  hide  lynesump- 
tioni  donee  prohetur  in  contrariam:  The  leading  case  in  these 
questions  was  Bosvile  v.  Attorney-General  (12  P.D.  177),  the  head-note 
to  which  was  as  follows:— 'The  presumption  in  favour  of  the  legitimacy 
of  a  child  born  in  wedlock  is  not  tL  prcsumptio  juris  et  dejiire,  but  may 
be  rebutted  by  evidence,  which  must  be  clear  and  conclusive  and  not 
resting  merely  on  a  balance  of  probabilities.'  In  that  case  Lord 
Hannen  in  his  summing  up  referred  to  the  judgment  of  Lord  Lynd- 
hurst  in  Morris  v.  Davies  (5  CI.  &  F.  163),  in  which  that  very  great 
judge  said  : — '  My  lords,  this  then  is  the  view  I  have  always  taken  of  the 
law  connected  with  this  subject ;  at  the  same  time,  as  I  before  expressed 
and  I  now  feel,  that  presumption  of  law,  which  is  that  a  child  born  in 
wedlock  is  the  child  of  the  husband,  that  presumption  of  law  is  not 
lightly  to  be  repelled.  It  is  not  to  be  broken  in  or  shaken  by  a  mere 
balance  of  probability;  the  evidence  for  the  purpose  of  repelling  it  must 
be  strong,  distinct,  satisfactor}^  and  conclusive.'  Lord  Hannen  con- 
cluded as  follows  : — '  It  will  be  for  you  to  say  whether  the  evidence 
does  establish  to  your  mind  conclusively,  not  by  way  of  conjecture,  but 
by  way  of  conviction,  that  the  child  was  not  begotten  by  the  husband.' 
The  verdict  of  the  jury  inSosi'tZe  v.  Attorney-General  was  subsequently 
upheld  by  the  Divisional  Court.  The  learned  judge  then  critically 
reviewed  the  evidence,  pointing  out  that  the  wife's  written  confession, 
dated  February  14th,  1903,  and  the  fact  of  the  child  having  been 
registered  on  September  16th,  1903,  by  Major  Blyth  and  the 
respondent,  was  not  evidence  of  the  truth  of  the  facts  therein 
referred  to,  but  was  evidence  of  the  parties'  *  conduct.'  To  use 
the  words  of  Mr.  Justice  North  in  Burnaby  v.  Baillie  (42  Ch.  D. 
282)  : — '  I  treat  the  evidence  of  the  statements  made  by  them,  not  as 
evidence  of  the  truth  of  the  statements  which  the^^  made,  but  merely 
as  proving  that  they  did  make  those  statements,  thus  showing  what 
their  conduct  was  at  the  time.'  The  difficulties  in  these  cases  arose 
from  the  old  rule  of  law  which  prevented  parties  from  themselves 
giving  evidence  as  to  the  illegitimacy  of  their  children,  although  such 
evidence  could  be  called  on  their  behalf.  The  broad  features  of  the 
case  were  that  the  petitioner  and  the  respondent  had  not  been  living 
as  husband  and  wife  before  the  date  of  her  departure  for  Hagbourne 
on  or  about  October  26th,  1902,  and  that  Major  and  Mrs.  Blyth  had 
been  her  guests  there  until  November  4th,  when  Mrs.  Blyth  only  had 
left.  The  usual  period  of  gestation  was  280  days,  although  it  varied 
from  270  to  290,  and  there  was  a  recorded  case  in  the  books  of  308 
days.  Taking  the  period  from  November  4th,  1902,  to  July  31st,  1903, 
the  date  of  the  child's  birth,  there  had  elapsed  269  days;  but  it  was  to 
be  remembered  that  in  June,  1903,  the  doctor  and  nurse  were  engaged 
by  the  respondent  for  her  confinement,  which  she  expected  about 
August  12th.    There  was  also  Major  Blyth's  admission  that  he  had 
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committed  adultery  with  the  respondent  at  Hagbom-ne  early  in 
November  and  that  she  had  joined  him  after  she  left  her  husband 
in  February,  1903,  and  had  lived  with  him  since.  Further,  there  was 
the  evidence  as  to  the  respondent's  state  of  health  during  the  time 
that  Mrs.  Blyth  was  at  Hagbourne.  In  these  circumstances,  he  found 
as  a  fact  tbat  the  presumption  of  law  had  been  rebutted,  and  tbat 
Surgeon-Colonel  Evans  Avas  not  the  father  of  the  child  Beatrix  Mary, 
born  on  July  31st,  1903." 

PATERNITY. 

Disputed  Paternity.  Parental  Likeness. — It  has  been  stated 
that  the  law  does  not  pretend  to  determine  who  begat  a  child  when  it 
has  been  born  during  wedlock.  But  medical  jurists  have  recommended 
tbat  family  likeness  should  be  looked  to  on  several  occasions — not  merely 
a  likeness  in  feature  and  figure,  but  in  gesture  and  other  personal 
peculiarities  wbich  may  have  characterised  the  alleged  parent.  These 
are  called  questions  of  paternity  :  they  seldom  occur  except  in  reference 
to  cases  of  bastardy,  and  when  they  do  present  themselves,  the 
evidence  thus  procured,  even  if  affirmative,  is  properly  regarded  as 
only  corroborative.  In  the  Townsbend  Peerage  case  (House  of  Lords, 
May,  1843),  a  presumption  based  on  family  likeness  was  admitted  by 
their  Lordships.  The  person  whose  legitimacy  was  in  question  was 
sworn  by  one  of  the  witnesses  to  bear  so  strong  a  likeness  as  a  child  to 
the  alleged  adulterer  that  he  should  have  known  him  among  five 
hundred  children. 

The  proceedings  in  the  Douglas  Peerage  case  (1767-9)  show  that 
evidence  of  this  kind  is  occasionally  of  some  importance.   The  peerage 
was  claimed  by  Archibald  Douglas — the  survivor  of  two  brothers  after 
the  death  of  the  alleged  parents.  Sir  John  and  Lady  Douglas.  The 
claim  was  disputed,  on  the  ground  that  the  appellant  and  his  deceased 
brother  were  supposititious  children.    Evidence  for  and  against  the 
legitimacy  of  the  claimant  had  been  collected  from  every  quarter,  and 
after  it  had  been  most  minutely  sifted  and  criticised,  the  case  came  on 
for  judgment,  in  the  Court  of 'Session  in  Scotland,  on  July  7th,  1767. 
So  important  was  the  cause  deemed,  that  the  fifteen  judges  took  eight 
days  to  deliver  their  opinions.   The  result  was  that  seven  of  the  judges 
voted  in  favour  of  the  identity  or  legitimacy  of  Ai'cbibald  Douglas, 
alias  Stewart,  and  seven  against  it ;  tbe  Lord  President,  who  had  the 
casting  vote,  agreed  with  the  latter,   thus   furnishing  one  among 
numerous  instances  that  judges  as  well  as  doctors  can  difter  with 
precisely  the  same  facts  before  them.    An  appeal  from  tins  decision 
was  taken  to  the  House  of  Lords  by  which  the  judgment  of  tlie  Court 
of  Session  was  reversed  in  1769,  and  Archibald  Stewart  (or  Douglas) 
declared  to  be  the  son  of  Lady  Jane,  the  sister  of  the  previous  holder 
of  the  title.    Much  stress  was  laid,  in  favour  of  the  legitimacy  ot  these 
children,  on  the  fact  that  they  closely  resembled— the  one  Sir  John 
and  the  other  Lady  Douglas.     The  resemblance  was  said  to  be 
General  :  it  was  evident  in  their  features,  gestures,  and  habits.  Lord 
Mansfield,  in  delivering  judgment,  made  the  followmg  remarks,  which 
comprise  all  that  can  be  said  on  this  subject  :— 

"  I  have  always  considered  likeness  as  an  argument  of  a  child  being  the  son  of 
a  parent,  and  the  father  as  the  distinction  between  individuals  in  the  human  species 
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is  more  discernible  than  between  other  animals.  A  man  maj'  survey  ten  thousand 
people  before  he  sees  two  faces  exactly  alike ;  and  in  an  army  of  a  hundred  thou- 
sand men  every  man  may  be  known  from  another.  If  there  should  bo  a  Ifkoness 
of  feature,  there  may  be  a  difference  in  the  voice,  gesture,  or  other  characters, 
whereas  a  familv  likeness  runs  generally  through  all  of  these ^:  for  in  everything 
there  is  a  resemblance,  as  of  featui-e,  voice,  attitude,  and  action." 

This  kind  of  evidence  lias  been  strongl.y  objected  to  from  its 
uncertainty  ;  and  it  was  in  this  instance  much  disputed  whether  one 
of  the  children  did  resemble  Lady  Douglas,  but  it  seems  to  have  been 
generally  admitted  that  the  other  child  resembled  the  husband,  Sir 
John.  From  this  account  .it  will  be  seen  that  evidence  from  family- 
likeness  is  not  strictly  medico-legal ;  it  can  be  furnished  only  by  friends 
and  relatives  who  have  known  the  parties  well,  and  are  competent  to 
speak  of  the  facts  from  personal  acquaintance  with  them.  It  will  also 
be  apparent  that  the  affirmative  evidence  in  such  cases  will  be  stronger 
than  that  which  is  negative,  for  it  could  hardly  be  inferred  that  a  person 
was  illegitimate  because  he  did  not  resemble  his  parent. 

Parental  likeness  may  be  occasionally  indicated  by  colour  or  pecu- 
liarities belonging  to  the  varieties  of  mankind,  as  of  the  intermixture 
of  the  Negro  or  Mongolian  with  one  of  the  Caucasian  variety.  In  such 
a  case  the  evidence  afforded  becomes  much  stronger ;  and  supposing 
that  two  men  of  different  varieties  have  intercourse  about  the  same 
time  with  the  same  woman,  the  colour  of  the  skin  of  the  offspring 
might  possibly  enable  a  court  to  determine  the  question  of  paternity. 
It  is  stated  to  have  happened,  on  more  than  one  occasion,  that  a  black 
woman  has  given  birth  at  the  same  time  to  a  black  child  and  a 
mulatto  ;  and  Cunningham  refei's  to  a  case  in  which  a  negress  gave 
birth  to  twins,  one  a  black  and  the  other  a  white  child  (Lancet,  May 
9th,  1846,  p.  525).  This  was  probably  a  case  of  superconception.  In 
Stothard  v.  Aldriclge  (Bail  Court,  January,  1856),  the  plaintiff' sued  the 
defendant  for  damages  for  the  seduction  of  his  wife.  The  defendant 
was  a  man  of  colom-,  and  the  child  born  of  the  alleged  adulterous  inter- 
course was  proved  by  the  medical  witness  to  have  been  born  coloured 
and  with  woolly  hair.  The  husband  and  wife  were  both  light.  This 
peculiarity  fixed  the  paternity  of  the  child  on  the  black  defendant. 

Personal  deformities  are  not  necessarily  transmitted  from  parent 
to  child ;  yet  it  would  appear  that  a  disputed  question  of  affiliation  has 
been  settled  on  this  principle.  A  woman  alleged  that  a  gentleman  in 
whose  service  she  had  lived  was  the  father  of  a  child  of  which  she  had 
been  recently  delivered.  The  case  rested  chiefly  on  the  fact  that  the 
child  had  been  born  with  five  fingers  and  a  thumb  on  the  right  hand, 
the  defendant  himself  having  been  born  with  a  similar  malformation  on 
both  of  his  hands.  It  was  argued,  on  the  other  side,  that  the  deformity 
might  have  arisen  from  the  mother's  imagination,  as,  while  pregnant, 
she  was  constantly  in  the  habit  of  seeing  the  defendant.  The  maf^is- 
trates  decided  that  he  was  the  father  of  the  child,  and  condennied  him 
to  pay  the  necessary  expenses  for  its  support  (Med.  Times,  March 
6th,  1847,  p.  47).  This  defendant  might  have  been  the  victim  of  a 
comcidence.  Six-fingered  children  are,  it  is  well  known,  born  occa- 
sionally of  five-fingered  parents  :  and  as  the  deformity  existed  only  on 
one  hand  in  the  child,  while  it  was  on  both  hands  in  the  parent,  the 
medical  proof  that  it  was  actually  transmitted  by  generation  was  not 
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clearlj'  made  out.  In  some  instances  attempts  have  been  made  to  fix 
the  paternity  of  a  child  by  the  colour  of  tlie  hair,  but  this  evidence  is 
far  less  conclusive  than  that  aflforded  by  the  colour  of  the  skin.  In  the 
case  of  Frazer  v.  Bagley  (February,  1844)  it  was  alleged  that  the  wife 
of  the  plaintiff  had  had  criminal  intercourse  with  the  defendant,  and 
the  last  two  children  were  stated  to  be  the  offspring  of  the  latter.  The 
l^laintiff  and  his  wife  had  dark  hair,  as  well  as  all  the  children  with  the 
exception  of  the  two  last : — these  had  red  hair  ;  and  it  was  further 
proved  that  the  defendant  had  red  whiskers  and  sandy  hair.  No  par- 
ticular stress  was  laid  upon  this  evidence,  but  it  was  received  as  a  kind  of 
indirect  proof  Not  much  confidence  can  be  placed  in  facts  of  this 
description,  since  red-haired  children  are  often  born  to  parents  who  have 
dark  hair ;  and  in  one  case  the  children  born  in  wedlock  were  observed 
to  have  dark  and  red  hair  alternately  {Lancet,  2,  1904,  p.  1541). 

Affiliation. — Questions  of  paternity  are  involved  in  those  relating  to 
affiliation.  A  party  may  allege  that  he  is  not  the  father  of  a  particular 
child,  by  reason  of  certain  circumstances  upon  which  a  medical  opinion 
may  be  "required.  The  necessary  transmission  of  gonorrhoea  or  syphilis 
by  intercourse  may  thus  become  a  medical  question.  In  1844,  a  man 
Avas  required,  under  the  law  of  bastardy,  to  support  two  children  alleged 
by  a  female  to  be  his  ;  the  time  of  gestation  was  within  nine  months. 
The  accused  denied  that  he  had  had  intercourse  with  the  woman,  or 
that  he  could  have  been  the  father,  since  he  was  at  the  time  under 
medical  treatment  for  venereal  disease.  The  medical  questions  may 
therefore  assume  this  shape :— 1.  Are  these  diseases  invariably  trans- 
mitted by  intercourse  ?  2.  Do  they  interfere  with  the  act  of  procreation  ? 
Under  common  circumstances  they  must  both  be  answered  in  the 

negative.  ■      ^    ^  ^ 

A  case  of  bastardy  occurred  in  Appenzell,  Switzerland,  where  the 
question  was,  which  of  two  persons,  who  had  had  intercourse  with  the 
same  woman  within  a  period  of  seventeen  days,  was  the  father  of  an 
illegitimate  child  borne  by  the  woman  ?  The  Council,  to  which  the 
case  was  referred,  gravely  resolved  to  postpone  their  decision  until 
the  features  of  the  child  were  so  far  developed  as  to  enable  them  to 
decide  from  paternal  likeness  (Schneider's  "Ann.  der  Staatsarzneik,  ' 
1836,  B.  1,  s.  470). 

Two  men  A  and  B.,  had  intercourse,  unknown  to  each  other,  with  a  young 
woman  of  delicate  health;  and  after  this  had  continued  for  some  years,  she  was 
delivered  of  a  female  child-nine  calendar  months  and  three  days  after  sexual 

ntercoiu-se  with  A.,  and  nine  calendar  months,  less  fave  days  a  ter  similar  inter- 
couie Tth  B. ;  or  kt  the  end  of  279  days  after  intercourse  with  A  and  at  the  end 
of  271  days  after  intercoui-se  Avith  B.-that  is,  a  period  oi  eiyld  days  elapsed  hetween 
fhe  peiSs  of  intercourse  of  the  two  men.  The  woman  had  no  menstrual  discharge 

n  the  meantime,  and  it  is  not  heheved  that  she  knew  ^.^y  ,«th-  man ;  s^^^^^^ 
her  full  time,  had  a  good  labour,  and  produced  a  fine  healthy  gul ,  she  had  a 
plentiful  Sly  of  mflk,  and  enjoyed  better  health  dui-mg  her  pregnancy  and 
Lickling  tha?;  a^t  any  other  time.    The  woman  f^'jf'^^^'Zt^eMll 
mixed  intercourse  having  become  known  to  A.  and  B.,  they  botli  letusett  to 

maintain  the  child. 

A.  contended   that,  as  the  woman  was  not  delivered  until  nine 
months  and  three  days  after  the  connection  with  him  it  was  Pkysicany 
mpossible  that  the  child  could  be  his.    B.  contended  on  the  othe 
and  that  280  days,  and  not  nine  months,  is  the  period  of  gestation ; 
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and  that  the  child  having  been  born  279  days  after  connection 
with  A.,  and  onl}'  271  days  after  connection  with  B.,  it  was  therefore 
])robable  that  the  child  was  begotten  by  A.  Tliere  Avas  no  perceptible 
likeness  to  either  of  the  men  in  the  child,  but  a  marked  likeness  to  the 
mother  {Lancet,  March  13th,  1847,  p.  336).  The  periods  of  271  and 
279  days  are  comprised  Avithin  the  ordinary  range  of  gestation  :  hence 
tliere  would  be  no  medical  ground  for  affiliating  the  child  to  one  man 
more  than  the  other.  Wachs  reported  a  case  in  which  the  question 
was,  whether  a  child  could  have  been  begotten  on  the  day  of  the 
marriage  or  on  an  intercourse  had  with  the  woman  sixteen  days  before 
(Horn's  Vierteljahrsschr.,  1870,  B.  2,  s.  66).  The  length  and 
weight  and  other  characters  of  the  child  showed  that  it  was  mature, 
and  had  reached  its  full  development,  but  this  would  not  suffice  to 
justify  a  medical  opinion  on  the  precise  date  of  conception.  Such  a 
question  does  not  admit  of  any  definite  answer  in  reference  to  patei-nity, 
the  dates  of  intercourse  being  too  close  together. 

When  two  men  have  intercourse  with  the  same  woman  on  the  same 
day,  it  is  impossible  to  settle  the  paternity  except  by  the  accident  of 
likeness.  In  cases  of  affiliation  under  the  law  of  bastardy,  the  evidence 
of  the  mother,  if  corroborated,  is  received  in  support  of  a  question  of 
disputed  paternity ;  sometimes  these  cases  are  decided  by  the  length 
of  the  period  of  gestation.  A  man  may  prove,  or  a  woman  may  state, 
that  the  intercourse  took  place  at  such  a  remote  period  as  to  be 
inconsistent  with  the  ordinary  duration  of  pregnancy.  In  the  United 
States  it  appears  that  very  long  dates  are  allowed  in  bastardy  cases ; 
while  in  this  country  the  tendencj"^  is  to  reject  medical  evidence  altogether. 
In  a  case  at  Cheltenham  (July,  1853)  the  date  of  intercourse  was  proved 
to  have  been  319  days  before  the  birth  of  the  child.  The  medical 
evidence  on  the  whole  was  in  favour  of  this  protraction — one  of  the 
witnesses  having  met  with  two  cases  in  which  gestation  was  protracted, 
as  he  believed,  to  310  days  from  intercourse — but  the  case  was 
summarily  dismissed. 

Posthumous  Children. — It  has  been  supposed  that  a  case  involv- 
ing a  question  of  paternity  might  present  itself  on  the  marriage  of  a 
widow  soon  after  the  death  of  her  first  husband.  If  a  child  were  born 
before  the  lapse  of  ten  months,  it  might  be  a  question  whether  it  was  a 
child  of  the  first  or  second  marriage — of  the  dead  or  the  living  husband ; 
and  although  there  might  be  no  dispute  concerning  its  legitimacy,  yet  it 
Avould  be  difficult  to  settle  its  paternity.  Such  a  case  appears  hypo- 
thetical. In  order  that  any  doubt  should  exist,  a  woman  must  marry 
within,  at  the  furthest,  six  iveeks  after  the  death  of  her  first  husband, 
or  the  birth  of  the  child  would  fall  beyond  the  furthest  limit  of  gestation, 
so  far  as  he  was  concerned.  The  customs  of  society  are,  however,  a 
bar  to  such  marriages  ;  and  admitting  that  a  child  was  so  born,  and 
that  it  might  be  the  offspring  of  either  husband,  then  the  fact  of  its 
havmg  been  born  during  the  marriage  of  the  second  husband  would 
presumptively  fix  the  offspring  upon  him,  unless  it  could  be  shown  that 
there  was  no  possibiUty  of  access  on  his  part.  If  there  was  a  supposed 
greater  likeness  to  the  first  than  the  second  husband,  still  this  would 
not  be  allowed  to  defeat  the  legal  presumption  of  the  real  parentage 
ot  the  child.  Evidence  much  stronger  than  this  would  be  required 
tor  such  a  purpose.    (See  Henke's  Zeitschr.,  1838,  vol.  2,  p.  432.) 
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SUB-SECTION  G.— RAPE. 

This  subject  will  be  considered  under  tbe  following  heads  : — 

1.  Definition  of  the  crime. 

2.  Age  relations  of  rape. 

3.  Mental  condition  of  victim. 

4.  Time  for  bringing  an  action. 

5.  Special  circumstances  under  which  rape  may  take  place. 

6.  Medical  aspects  of  rape. 

7.  Eape  on  infants  and  children  up  to  the  age  of  sixteen. 

8.  Rape  on  women  and  girls  over  sixteen. 

9.  Disappearance  of  evidence. 

10.  False  charges  of  rape. 

11.  Pregnancy  following  rape. 

12.  Rape  on  the  dead. 

13.  Rape  by  females  on  males. 

Definition  of  the  Crime. 

Rape  is  defined  in  law  to  be  the  carnal  knowledge  of  a  woman  by 
force  and  against  her  will.  For  a  long  period  it  was  punished  as  a 
capital  crime  in  this  country,  but  penal  servitude  or  miprisonment  was 
substituted  by  the  24  &  25  Vict.  c.  100,  s.  48.   Under  this  section  it  is 

enacted  that —  .  ,  77  7       -ij.  j. 

"  Tlhosoever  shall  he  convicted  of  the  oime  of  rape  shall  he  guilty  of 
felomi,  and  being  convicted  thereof  shall  he  liahle,  at  the  discretion  oj  the 
court  to  he  kept  in  penal  servitude  for  life,  or  for  any  term  not  less  than 
three' years,  or  to  he  imprisoned  for  any  term  not  exceeding  tivo  years 
tvith  or  without  hard  labour."  i  n 

Since  these  changes  have  been  made  m  the  law,  it  has  been  alleged 
that  the  crime  has  undergone  a  considerable  increase. 

In  the  Criminal  Law  Amendment  Act  of  1885  certain  conditions 
are  laid  down  as  regards  age,  mental  condition,  etc. ;  and  since  the 
passing  of  that  Act  Certain  decisions  have  been  given  on  the  subject. 
These  must  be  first  stated  before  the  medical  evidence  m  rape  can  be 
considered. 

Deffree  of  Penetration  Necessary  to  Constitute  Rape- 
Forth!  establishment  of  the  crime,  proof  of  penetration  only 
is  demanded  (24  &  25  Vict.  c.  100,  s.  63).  In  a  case  of  old  date 
R  TRussm  it  was  held  that  a  degree  of  penetration  so  slight  as  not 
S^nunrthe  hvmen  would  be  sufficient  in  law  for  the  completion  o  the 
cri  r  I  he  "ase  aUuded  to,  the  hymen  of  the  child  was  proved  to  be 
eXe  and  under  the  direction  of  the  judge,  the  prisoner  was  convicted 
Tl  IS  Cl  to^^^       in  1777  ;  but  Gurney,  B.,  subsequently  held  that 
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there  must  be  a  sufficient  penetration  of  the  male  organ  to  rupture  the 
hymen  ;  and  unless  this  membrane  was  found  ruptured,  the  crime 
would  not  be  complete  in  law  {li.  v.  Gammon,  Arclibold,  "Crim. 
Plea.,"  p.  407).    Tliis  decision  was  afterwards  overruled  by  the  judges, 
in  a  case  reserved  for  their  consideration  by  Coleridge,  J.,  and  reportecl 
in  9  Carrington  &  Payne  (see  also  JR.  v.  Lines,  1  Carrington  &c 
Kirwan's  "  lleports  ")•    It  is  now,  therefore,  an  admitted  principle, 
that  a  sufficient  degree  of  penetration  to  constitute  rape  in  law  may 
take  place  without  necessarily  rupturing  the  hymen ;  but  in  a  special 
case  there  must  be  medical  evidence  to  show  that  there  was  actual 
penetration — the  degree  of  penetration  being  quite  immaterial.    It  is 
true  that  there  could  not  be  a  complete  introduction  of  the  adulfc  male 
organ  into  the  vagina  of  a  child  without  a  rupture  or  laceration  of  the 
soft  parts  ;   but  the  absence  of  such  marks  of  violence  would  not 
justify  a  medical  witness  in  denying  the  perpetration  of  the  crime,  since 
the  law  does  not  require  proof  either  of  a  complete  or  of  a  violent 
introduction.    Penetration  to  the  vulva  is  sufficient  to  constitute  the 
crime. 

In  a  case  brought  before  a  magistrate,  the  evidence  left  no  doubt 
that  the  crime  had  been  committed  on  the  person  of  a  girl  about  ten 
years  old. 

The  sm-geon  stated  that  there  were  considerable  marks  of  violence  about  the 
pudendum,  but  completion  (i.e.,  complete  penetration)  was,  in  his  opinion, 
physicaUy  impossible  on  a  child  under  ten  years  of  age.  Upon  this  evidence 
the  charge  of  felony  was  abandoned. 

In  the  following  case  the  child  was  older,  but  the  facts  bear  imme- 
diately upon  the  question  which  we  are  here  discussing.  It  was  tried  at 
the  Central  Criminal  Court  in  March,  1843  {Lancet,  March  25th,  1843). 

A  man  was  charged  with  a  rape  upon  his  own  child,  a  gii-1  fourteen  years  of 
age.    Adams  exammed  the  chHd  about  two  days  after  the  alleged  rape,  when  he 
toimd  no  injury  about  the  vulva  or  adjacent  parts,  and  the  hymen  was  unruptured 
Me  gave  a  positive  opinion  at  the  trial  that  no  rape  had  been  committed:  but  two 
r  /i!  T""."^  experience  and  integrity,  stated  their  beUef  that 

J^L^n  ,f  P^^'Pft^'^t^'i-  It  appears  that  they  had  examined  the  child 
loZiH^T'  l^t  alleged  offence  and  a  day  or  two  before  Adams.  The  prisoner  was 
acqmtted  of  the  rape,  but  found  guilty  of  the  assault. 

The  absence  of  any  marks  of  injury  about  the  vulva  so  short  a  time 
after  the  alleged  criminal  act,  and  the  fact  of  the  hymen  being  unrup- 
tm-ed,  in  some  measure  justified  the  opinion  of  Adams,  that  there  was 
no  medical  proof  of  a  rape  having  been  committed  :  at  the  same  time 
he  candidl.y  restricted  his  opinion,  by  saying,  that  if  by  rape  we  are  to 
understand  penetration  to  the  vulva,  then  was  it  effected ;  but  there 
was  no  evidence  to  show  vaginal  penetration-on  the  contrary,  the 
Sfst'tT-  '''''  °^ri'  ^^T'"  ^"^g^^  intercourse'  wa 

n  ces  a  V  '  i7n?T)!  ''"'^T^  the  l.ymen  as  a 

Sess  n,rrn?  i  }^  "'e^-ely  requires  from  the  medical 

ntact  V  fr'^t   r''''' ""^-^  "^^^"^  ^"^^  ^^'^  ^^y^en  remain 

much  a  I  rL^       T'''  ^^ithout  violence,  is  as 

mucn  a  rape  as  vaginal  penetration. 

case  of  mIL' vn!^  m  '  ^^'"•"'^"^  ^^^'^^'^  tlie  judges  in  the 

Tr  soner  U  t  thp  i  f  nT''  ^^^^  "-i^^od  for  the 

pnsonei  that  there  should  be  proof  of  full  and  complete  penetration  ; 

M.J.  VOL.  II.  Q 
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and  there  was  no  sufficient  evidence  to  show  that  penetration  had 
tahen  place  into  the  canal  of  the  vagina  heyond  the  vulva.  Lord 
Meadowhank  charged  the  jury  to  the  efiect  that  the  evidence  of  the 
prisoner's  guilt  was  complete;  that  scientific  and  anatomical  distinc- 
tions as  to  where  the  vagina  commenced  were  worthless  m  a  charge  of 
rape  :  and  that  hy  the  law  of  Scotland  it  was  enough  if  the  woman  s 
body  was  entered.    In  a  case  hke  this,  where  there  was  no  evidence  of 
emission,  and  the  girl  was  young,  he  did  not  consider  it  necessary  to  show 
to  what  extent  penetration  of  the  parts  had  taken  place,-or  to  prove 
that  it  had  gone  either  past  the  hymen,  into  what  was  anatomically 
called  the  hymen,  or  even  so  far  only  as  to  touch  the  hymen  ihe 
m-isoner  was  convicted  {Cormack's  Edm.  Jour.,  January,  184b,  p.  4«). 
Up  ?o  the  date  of  the  case  of  Macrae,  it  had  been  the  practice  with 
the  Scotch  judges  to  require  proof  of  fidl  and  complete  penetration. 
See  on  this  question  a  paper  by  Easton  {Glasgoro  Med.  Jour.,  July, 

^^^B  ImsThi  carefully  noted  that  emission  of  semen  is  not  ^nentioned  at 
all,  and  therefore  constitutes  no  part  of  rape,  neither  posrtxvely  no, 
negatively. 

Age  Kelations  of  Eape. 
In  the  Male.-A  boy  under  the  age  of  fourteen  years  is  p«d 
in  law  to  be  incapable  of  committing  a  rape  (1  Hale,  p.  Odl,  and 
Mn  hew's  "  Digest  "  p.  57)  ;  but  he  can  be  convicted  as  a  principal  m 
^le  second  degfee  f  it  be  proved  that  hewaspresent  aiding  and  abe  tmg 
\hl  mine  al  offender.  In  a  case  in  which  a  boy  of  this  age  (fourteen)  was 
. tCnSh  rape  the  iudge  directed  an  acquittal.    Although  in  other 

developed.  inis  quesiiou  i&  vc^j  j  -c.  rpi  ,-,j^.oof  of 
charged  with  the  crime  of  rape  upon  female  f  .^^^^^^^,1  ^^^^  the 
the  fact  must  rest  with  the  Tade  to  include 

present  English  law  of  rape  may,  i  ^^^^^^^^^^'J^^^y^^.k  Wint.  Ass., 
male  infants  as  well  as  adults.         f  •  J'  ^    i,l  ,,nder  ten 

1853),  a  boy  aged  fi^een  was  convic^^^^^^^^^^ 

years  of  ^^^J^T^:    1^^^^^^^  ^^^^^  '''''  ^ 

to  a  girl  SIX  years  oi  age.     V    T  «,.^Uv  nf  vadp    A  lad  of  fourteen  was 

or  fourteen  years  of  age  was  J-f  g-l^^  ^        ^  in  another  case  a  boy 

convicted  of  rape  on  a  girl  of  the  same  age  •  ana 

only  ten  years  old  was  convicted  of  lape  on  a  gui  i 

.("  Med.  Jurispr.  for  India,    P- ^*^^j--o^_._d  February,  1893  (before 
In  the  Court  for  Crown  Cases  Re-i-d;  Jebi^^^^^^^  ^^^^.^^ 

Lord  Coleridge,  Lord  Chief  Jus  ice  M  .  ^^..^^.^^^^^  ^^^s 

Cave,  Mr.  Justice  Day,  and  Mi.  Justice  ^ou  j, 
thus  considered  and  .^^ecided  :-  .^^^  by  Mr.  Justice  Vaughan 

"  The  question  raised  here,  on  a  case  resei  veu  j 
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Williams,  was  as  to  the  conviction  of  a  boy  under  fourteen  indicted  for 
an  offence  under  Sect.  4  of  the  Criminal  Law  Amendment  Act,  for  an 
indecent  assault.    The  case  stated  that 

'  Kobert  John  Williams  was  indicted  for  having,  at  the  parish  of  Holywell,  on 
November  30th,  1891,  feloniously,  unlawfully,  and  carnally  known  a  girl  imder 
the  age  of  thirteen  years — to  wit,  one  Mary  Hannah  Jones,  of  the  age  of  nine 
years.  The  case  came  to  be  tried  before  me  at  Mold  at  the  Spring  Assizes,  1892. 
It  was  suggested  on  behalf  of  the  prisoner,  that  he  was  under  fourteen  years  of 
age,  and  I,  after  hearing  the  evidence,  put  the  question  to  the  jury,  who  found 
that  the  prisoner  was  under  foiu-teen.  I  directed  the  jury  that  the  prisoner  could 
not  be  convicted  of  the  felony  charged,  or  of  an  attempt  to  commit  such  felony. 
The  prosecution  insisted  that  imder  Sect.  9  of  the  Criminal  Law  Amendment  Act, 
1885,  the  prisoner  was  liable  on  the  indictment  for  felony  to  be  tried  for  indecent 
assault.  I  so  held,  and  left  the  case  to  the  jury,  who  found  the  prisoner  guilty  of 
indecent  assault.  I  reserved  this  case  on  the  question  of  law  which  arose  at  the 
trial,  whether  a  male  under  the  age  of  fourteen  years,  indicted  for  an  offence  under 
Sect.  4  of  the  Criminal  Law  Amendment  Act,  1885,  who  by  reason  of  his  age 
cannot  be  tried  or  convicted  for  such  offence,  can,  under  the  provisions  of  Sect.  9 
of  the  said  Act,  be  found  guilty  of  an  indecent  assault,  and  I  ordered  the  prisoner 
to  be  released  on  bail  until  this  point  should  be  decided,  and  the  prisoner,  having 
entered  into  his  own  recognisances  to  come  up  for  judgment,  and  given  the  required 
bail,  was  released  accordingly.' 

"  No  counsel  appeared  on  either  side. 
"  Their  lordships  having  read  the  case  and  conferred, 
"Lord  Coleridge  delivered  judgment,  that  the  prisoner  might  rightly 
be  coiavicted  of  an  indecent  assault,  though  he  could  not  be  convicted 
either  of  rape,  or  of  an  attempt  to  commit  a  rape,  which  he  could  not 
commit. 

"Mr.  Justice  Hawkins  agreed,  though  he  said  he  did  not  quite  concur 
in  the  opinion  that  a  prisoner  could  not  be  convicted  of  an  attempt  to 
commit  a  crime  which  in  law  he  could  not  commit.  But  here,  upon  the 
express  enactment,  the  boy  could  be  convicted  of  an  indecent  assault. 

"  The  other  judges  concurred. 

"  Conviction  for  an  indecent  assault  confirmed." 

In  the  Female. — "Any  person  ivho  unlawfully  and  carnally  knows 
any  girl  under  the  age  of  thirteen  years  shall  he  guilty  of  felony. 

"  Any  person  ivho  attempts  to  have  unlaxofid  carnal  knoivledge  of  a  girl 
under  the  age  of  thirteen  years  shall  he  gudty  of  a  misdemeanour. 

"Any  person  ivho  unlaivfully  and  carnally  knows  or  attempts  to  know 
or  have  unlaivful  carnal  knowledge  of  a  girl  ahove  thirteen  but  wider 
sixteen  years  of  age  shall  be  guilty  of  a  misdemeanour  "  (Criminal  Law 
Amendment  Act,  1885). 

For  determination  of  these  ages  and  the  medical  evidence  thereon, 
vide  Vol.  I.,  pp.  189  et  seq. 

It  will  thus  be  seen  that  under  thirteen  a  girl  is  not  presumed  to  be 
capable  of  either  giving  or  withholding  her  consent.  Above  the  age 
ot  thu-teen  but  under  sixteen  consent  is  so  far  a  mitigation  of  the 
oflence  as  to  reduce  it  from  a  felony  to  a  misdemeanour,  and  even  the 
ottence  itself  without  consent  may  be  so  considered.  The  law,  how- 
^ver,  in  these  cases  gives  the  offender  one  more  loophole,  for  it  enacts  :— 
IJ  It  shall  he  made  to  appear  to  the  court  or  jury  before  ivhom  the 
cliarge  shall  he  brought  that  the  person  so  charged  had  reasonable  came 
to  believe  [trom  appearance,  manner,  etc.]  that  the  girl  was  of  or  above 
the  a^ie  of  sixteen  yearsr  then  consent  shall  be  accepted  as  a  good 
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It  must  be  remembered  tbat  when  consent  is  of  no  avail  as  a 
defence  even  solicitation  is  equally  unavailable. 

Mental  Condition  of  Victim  in  Kape. 

"  Any  person  ivho  unlawfully  and  carnally  knows  or  attem2-)ts  to  have 
unlaivful  carnal  knoiuledge  of  any  female  idiot  or  lunatic  or  imbecile 
woman  or  girl,  under  circumstances  tohich  do  not  amount  to  rape,  hut 
ivhich  prove  that  the  offender  knew  at  the  time  of  the  commission  of  the 
o}ence  that  the  woman  or  girl  was  an  idiot  or  imbecile,  shall  be  guilty  of 
a  misdemeanour."  . 

There  is  no  specific  mention  of  age  here,  but  the  insertion  ol  the 
words  "girl"  and  "woman"  lead  to  a  natural  inference  that  the 
mental  condition  is  only  meant  to  be  an  additional  safeguard  against 
the  crime,  age  being  already  sufficiently  safeguarded. 

Time  for  Bringing  an  Action. 
In  reference  to  the  limit  of  age  between  thirteen  and  sixteen,  it  is 

expressly  laid  down  : —  . 

"Provided  that  no  prosecution  shall  be  commenced  for  an  opnce 
under  sub-section  1  of  tins  section  more  than  three  months  after  the 
commission  of  the  offence" 

On  this  one  has  only  to  remark  that  with  the  exception  of  pregnancy 
or  actual  communicated  disease,  all  signs  of  defloration  are  likely  to 
have  become  completely  obliterated,  at  least  all  i-eally  reliable  signs 
{vide  Sub-section  B,  pp.  30  et  seq.),  and  even  then  they  have  nothmg  to 

ifwoiilT bf  very  reasonable  to  place  this  limitation  of  time  upon 
all  cases,  irrespective  of  age. 

Special  Circumstances  under  which  Rape  may  take,  or  be 
alleged  to  have  taken,  place. 

1  Under  the  Influence  of  Narcotics  or  Alcohol. -If  a 

wonian  be  drunk  or  asleep  from  drink  or  other  narcotic,  the  commission 
ol- an  act  of  sexual  interciurse  without  her  consent  is,  of  course,  easily 

"^""'inB  V  White  (Northampton  Wint.  Ass.,  1856),  the  judge  stated 
that  some  doubts  were  entertained  whether  the  crime  of  rape  could  be 
iXd  hi  law  on  the  person  of  a  woman  who  had  rendered  herselt 

'"Thrtditcr  is  unable  to  find  any  special  j"f '-"i-'IS,,;'^,  ^ 
nuestion  of  drunkenness  and  narcotics  in  rape,  I"'  *«J  <=""  %"l 
'.Stion  about  the  '--ns  tliat  coining  ^^^^^^^^^^ 

rnd-eSr^rb;':  ni-^Y^^^^^ 
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have  drink  alone  (such  offences  are  not  clone  in  public)  with  a  man  ? 
how  much  did  she  drink  ?  what  exactly  happened  after  she  had  taken 
some  drink  ? — i.e.,  did  she  get  moi-e  and  more  intoxicated  with  more 
drink,  or  did  a  condition  of  unconsciousness  supervene  on  one  diink 
onlj' — how  long  was  she  alone  with  the  man  ?  All  these  i)oints  and 
others  that  would  be  sure  to  arise  from  her  explanations  require  to  be 
carefully  considered  before  an  opinion  on  the  case  can  be  arrived  at. 
If  it  could  be  definitely  proved  that  a  known  soporific,  such  as  opium, 
had  been  used,  there  would  be  little  doubt  about  a  conviction ;  but  if 
no  unfair  means  had  been  used  there  can  be  equally  little  doubt  but 
that  a  constructive  consent  had  been  given,  however  much  it  may  have 
been  regTetted  afterwards.  The  question  (beyond  the  nature  of  the 
drug)  is  particularly  one  for  a  jury  and  common  sense  rather  than 
for  scientific  evidence. 

Dixon  Mann  ("  For.  Med.,"  p.  95)  gives  full  details  of  a  case  where  chloral 
hydrate  was  alleged  to  have  been  given  for  pm-poses  of  rape ;  the  prisoner  was 
awarded  ten  years'  penal  servitude,  but  was  released  at  the  end  of  two  years  on. 
special  representation  to  the  Home  Secretary. 

2.  Under  the  Influence  of  Anaesthetics. — The  vapours  of  ether 

and  chloroform  have  been  criminall}^  used  in  attempts  at  raj)e,  although, 
by  48  &  49  Vict.,  the  administration  of  any  drug,  matter,  or  thing  to  a 
gii'l  or  woman  with  intent  to  stupefy  or  overpower,  so  as  thereby  to 
enable  any  person  to  have  unlawful  carnal  connection  with  such  woman 
or  girl,  constitutes  a  misdemeanour.  In  a  case  which  occurred  in 
France,  a  dentist  was  convicted  of  a  rape  upon  a  woman,  to  whom  he 
had  administered  the  vapour  of  ether.  The  prosecutrix  was  not  per- 
fectl}"-  unconscious,  but  she  was  rendered  wholly  unable  to  offer  any 
resistance  (Med.  Gaz.,  vol.  40,  p.  865).  A  dentist  was  convicted  of 
rape  under  somewhat  similar  circumstances  in  the  United  States,  but  it 
was  thought  that  the  Avoman  had  made  the  charge  under  some  delusion. 
In  R.  V.  Snarey  (Winchester  Lent  Ass.,  1859)  there  was  a  clear 
attempt  at  fraud.  The  prosecutrix  asserted  that  she  was  instantly 
rendered  insensible  by  the  prisoner  forcibly  applying  a  handkerchief  to 
her  face,  and  she  accused  him  of  having  committed  a  rape  upon  her. 
The  charge  was  disproved  by  a  distinct  alibi,  as  well  as  by  the  impro- 
bability of  all  the  circumstances.  In  WJdte  v.  Howartli  (Liverpool 
Wint.  Ass.,  1861)  it  was  alleged  that  the  defendant's  daughter  having 
gone  to  consult  the  plaintiff",  who  was  a  dentist,  he  took  an  opportunity 
of  rendering  her  suddenly  insensible  by  chloroform,  and  then  had  inter- 
course with  her.  In  cross-examination,  however,  it  transpired  that  the 
girl  was  not  rendered  insensible  at  all,  but  was  conscious  of  all  that 
was  going  on,  and  she  might  have  given  an  alarm,  but  did  not.  Most 
of  these  stories  when  properly  examined  will  be  found  inconsistent  and 
untrue. _  It  is  not  the  property  of  chloroform  or  of  any  narcotic  sub- 
stance, in  a  non-fatal  dose,  to  render  a  person  instantaneously  insensible 
and  powerless.  In  Brovmich  v.  Waters  (Chester  Lent  Ass.,  1863) 
It  was  alleged  on  the  part  of  the  plaintiff  that  the  defendant  had 
given  to  a  woman  some  liquid,  which  she  had  only  tasted,  and 
then  suddenly  became  unconscious.  It  was  suggested' that  while  in 
this  state  the  defendant  had  had  intercourse  with  her,  which  he 
tlenied  ;  the  woman  herself  alleged  that  she  was  not  conscious  of 
her  pregnancy  until  some  months  after  this  visit.    But  such  symptoms 
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could  not  be  reasonably  ascribed  to  any  of  tbe  known  narcotic  sub- 
stances.    If  given  in  a  non-fatal  dose  their  effects  are  slowly  and 
gradually  produced  ;  if  they  come  on  in  a  few  minutes  the  dose  must 
have  been  large,  and  then  it  is  probable  the  person  would  die.  There 
is  no  doubt  that  many  of  the  charges  made  against  medical  men  and 
dentists  by  women  who  allege  that  they  have  been  violated  whilst  under 
the  influence  of  anesthetics  are  false  charges.    Antesthetics  stimulate 
the  sexual  functions,  and  the  anogenital  region  is  the  last  to  give  up 
its  sensitiveness  ("  Bull,  of  the  Medico-Legal  Soc.  of  New  York," 
May  and  December,  1881).    These  charges  are  sometimes  made  in  all 
good  faith  by  modest  females.    A  woman  under  the  partial  influence 
of  an  angesthetic  may  mistake  the  forcible  attempts  to  restrain  her 
movements,  whilst  she  is  passing  through  the  prehminary  stage  of 
excitement  induced  by  the  antesthetic,  for  an  attempt  upon  her  person. 
In  one  instance,  a  lady  engaged  to  be  married  was  accompanied  to  a 
dentist  by  her  affianced  husband.    Chloroform  was  given,  and  a  tooth 
extracted  in  the  presence  of  this  gentleman.    She  could  hardly  be 
convinced  that  the  dentist  had  not  made  an  attempt  upon  her  chastity. 
Mann  ("For.  Med.,"  p.  93)  mentions  another  similar  case. 

These  are  all  cases  in  which  the  patient  has  voluntarily  taken  an 
anesthetic  for  medical  purposes ;  they  inculcate  the  golden  rule  from 
which  no  exception  should  ever  be  made  under  any  cu'cumstances 
whatever,  viz.,  never  administer    an   an.t:sthetic  without  the 

PRESENCE    OF    AT    LEAST    ONE    OTHER  PERSON  BESIDES    YOURSELF  AND 

THE  patient;  and  let,  at  least,  one  such  person  be  disinterested.  It  is 
much  easier  for  a  charge  of  this  sort  to  be  brought  forward  than  to  be 
disproved,  and  especially  so  if  there  be  a  conspiracy  of  two  to  blackinail. 
(For  hints  on  this  subject,  vide  "  Blackstone's  Comm.,  vol.  4,  P-  -fl^;) 

On  the  other  hand,  the  woman  may  not  take  the  ana3sthetic 
voluntarily,  but  may  allege  that  she  was  anesthetised  (1)  violently ;  or 
(2)  while  asleep.  That  a  person  can  be  ansesthetised  without  being 
awakened  from  a  natural  sleep  is  certainly  possible,  though  in  the 
many  cases  in  which  the  experiment  has  been  tried  it  has  failed  moi-e 
frequently  than  it  has  succeeded  ;  a  statement,  therefore,  to  this  effect 
when  made  by  the  victim  of  an  alleged  rape,  should  require  a  good 
deal  of  corroboration.  That  a  woman  may  become  paralysed  or  may 
even  faint,  from  fear,  and  subsequently  be  an£esthetised  against  hei  will, 
is  also  cei'tainlv  possible  ;  but  when  we  are  told  that  the  f  ^-o^vnig  ove, 

he  face  of  a 'handkerchief  saturated  with  chlorolorm  1^^^  P^^^u  ed 
instant  unconsciousness  under  which  rape  has  been  carried  out  the 
statement  requires  very  careful  consideration  and  close  c-B-ex^^^^^^^^^ 
as  to  fear  and  what  followed  immediately  upon  the  covenng  of  the  face  , 

or  that  chloroform  anesthesia,  or  anesthesia  by  any  other  ^^^^^^^^ 
can  be  thus  instantly  produced  is  an  obvious-lie,  no  ^^^^l^.^^^^^.^/^/X 
able.  In  cases  such  as  these,  signs  of  a  struggle  f/^^  ^^"^^^^f  ^^^^^^^^^ 
physical  and  moral  and  emotional  character  of  the  lady  and  gentleman 
respectively  become  the  principal  factors.  -Rpatraint 
3  Under  the  Influence  of  Fear  or  other  Moral  KestramL 

or  Decention.-Some  medical  jurists  have  argued  that  a  rape  cannot 
Z  periSe?on  an  adult  wom./n  of  good  health  and  -gour ;  and  tiiey 
h!ve  treated  all  accusations  made  under  these  circumstances  as  false. 
Whether  on  any  criminal  charge,  a  rape  has  been  committed  or  not,  is 
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of  course  a  question  of  fact  for  a  jury  and  not  for  a  medical  witness.  The 
fact  of  the  crime  having  been  actually  perpetrated  can  be  determined 
only  from  the  evidence  of  the  prosecutrix  and  of  other  witnesses  ;  still 
a  medical  man  may  be  able  to  point  out  to  the  court  circumstances  which 
mif^ht  otherwise  escape  notice.  Setting  aside  the  cases  of  infants,  idiots, 
lunatics,  and  weak  and  delicate  or  aged  women,  it  does  not  appear 
probable  that  intercourse  could  be  accomplished  aganist  the  consent  ot 
a  healthy  adult,  under  conditions  of  fear  alone,  unless  she  tell  mto  a 
state  of 'syncope,  from  terror  and  exhaustion.  An  eminent  judicial 
authority  has  suggested  that,  in  his  opinion,  too  great  distrust  is 
commonly  shown  in  reference  to  the  amount  of  resistance  ottered  by 
women  of  undoubted  character.  Inability  to  resist  from  terror,  or 
from  an  overpowering  feeling  of  helplessness,  as  well  as  horror  at  her 
situation,  may  lead  a  woman  to  succumb  to  the  force  of  a  ravisher, 
without  offering  that  degree  of  resistance  which  is  generally  expected 
from  a  woman  so  situated.  As  a  result  of  long  experience,  he  thinks 
that  injustice  is  often  done  to  respectable  women  by  the  doctrine  that 
resistance  was  not  continued  long  enough. 

When  several  are  combined  against  the  female  the  case  of  course  is 
rendered  much  more  simple,  and  resistance  may  be  impossible,  but  in 
this  case  we  may  expect  to  find  some  marks  of  violence  on  her  person, 
if  not  on  the  genital  organs. 

A  woman  may  yield  to  a  ravisher,  under  threats  of  death  or  duress  : 
in  this  case  her  consent  does  not  excuse  the  crime,  but  this  is  rather  a 
legal  than  a  medical  question.  An  aged  woman  can  scarcely  be 
expected  to  resist  a  strong  man.  Chevers  mentions  a  case  in  which  a 
man  was  convicted  of  rape  and  an  aggravated  assault  on  a  woman  of 
seventy  years  of  age. 

Recently  two  youths,  eacli  set.  16,  were  tried  for  the  rape  of  a  girl  aet.  14,  but 
who  appeared  somewhat  older  (iJ.  v.  Qolding  and  Neal,  C.  0.  0.,  March,  1891). 
It  was  alleged  that  the  girl  was  seized  by  the  arms  by  Neal  and  held  against  some 
palings,  whilst  Golding  had  connection  with  her,  she  being  in  the  standing  postm-e. 
She  then  ran  away;  but  was  pursued  and  seized  by  the  arms  by  Golding,  whilst 
Neal  now  had  connection,  standing.  The  girl  went  home  agitated,  but  made  no 
complaint  to  her  mother,  who  next  day  washed  the  girl's  under- linen,  but  observed 
nothing  imusual.  When  medically  examined  six  days  after  the  occui-rence,  the 
vagina  was  dilated  and  inflamed,  and  the  hymen  ruptured  and  healed.  The  con- 
nection was  not  denied,  the  defence  being  that  the  girl,  who  had  been  sliding  on 
the  ice  with  the  hoys,  was  an  inviting  party.  There  was  an  acquittal  on  the  charge 
of  rape  and  a  conviction  for  intercourse  with  a  girl  under  sixteen  years  of  age.  It 
seems  impossible  for  a  youth  to  rape  a  girl  whilst  standing,  since  mere  stooping,  or 
bowing  of  the  body,  when  held  by  the  arms  would  suffice  to  prevent  penetration. 

In  1889,  a  man  was  convicted  of  the  murder  of  a  woman,  Sebra  Troughear 
[R.y.  Kerr,  Carlisle  Sum.  Ass.,  1889).  From  the  evidence,  it  appeared  that  the 
woman  died  whilst,  or  shortly  after,  a  rape  was  committed  on  her  by  the  prisoner, 
accompanied  with  brutal  violence.  The  actual  cause  of  death  was  suffocation 
brought  about  by  the  vomiting  of  a  hearty  meal.  The  sentence  was  commiited, 
and  in  1893  Kerr  was  libei'ated.  In  connection  with  this  case  I  am  indebted  to  a 
distinguished  Queen's  Counsel  for  the  following  legal  memoranda. 

If  a  man  in  committing  a  rape,  or  in  assaulting  a  woman  to  cause 
grievous  bodily  harm,  causes  her  to  vomit,  whereby  she  is  suffocated, 
he  commits  an  act  of  constructive  murder ;  but  if  the  vomiting  and 
death  were  the  result  of  an  attempt  only  at  rape,  he  is  guilty  of  man- 
slaughter. If,  on  the  other  hand,  the  woman  consented  to  have  carnal 
intercourse,  and  all  that  the  man  did  to  her  was  the  rude  violence  of  a 
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roiigli  drunken  man  without  intent  to  injuve,  he  would  have  committed 
no  oifence  whatever,  even  though  what  he  did  caused  her  to  vomit,  and 
thus  led  to  her  death  from  suffocation. 

In  the  Lancet,  vol.  1,  1902,  p.  175,  will  be  found  an  account  of  a 
case  in  which  religious  fervour  was  the  lever  used  for  a  man  to  effect 
his  purpose ;  the  case  known  as  the  Horos  case  excited  much 
indignation  at  the  time ;  the  man  pleaded  impotence,  which  was 
disproved. 

At  the  June,  1904,  sessions  of  the  Central  Ciiminal  Court,  in  R.  v.  McCarthy, 
the  prisoner  was  convicted  of  rape  and  sentenced  to  two  years'  hard  labour  under 
the  following  circumstances  : — The  prisoner  advertised  for  gills  for  the  stage,  and 
under  the  pretence  of  teaching  them  to  "do  the  splits  "  he  had  connection  with  at 
least  two  girls,  set.  19  and  23.  The  age  and  innocence  of  the  victims  were  such 
as  to  caU  for  the  fuU  penalty  the  law  allows  for  the  oiience. 

In  all  such  cases  the  age  and  mental  condition  (innocence)  of  the 
girl  are  the  principal  factors  in  deciding  upon  the  guilt  of  the  prisoner. 
Medical  evidence  cannot  go  beyond  its  province  of  attempting  to  say 
whether  or  not  connection  has  taken  place. 

4.  Can  a  Woman  be  Violated  During  Natural  Sleep.— It 

may  be  a  question  whether  a  man  can  have  intercourse  with  a  woman 
without  her  knowledge  while  in  a  state  oi  unconsciousness  from  natural 
sleep. 

Casper  met  with  a  solitary  case  in  which  a  girl,  ret.  16,  accused  a  man  of  having 
had  intercoiu-se  with  her  while  she  was  sleeping  in  her  bed.  She  asserted  she  was 
not  conscious  of  his  action  until  he  was  in  the  act  of  withdrawing  from  her.  On 
her  own  statement  she  was  virgo  intacta  up  to  the  date  of  this  occurrence.  Upon 
the  facts  of  the  case,  Casper  came  to  the  conclusion  that,  if  her  statement  was  true, 
the  man  could  not  have  had  intercourse  with  her  without  causing  pam  and  rousing 
ier  to  a  consciousness  of  her  position.  The  hymen  was  not  destroj-ed,  but  pre- 
sented laceration  in  two  places.  This  and  other  facts  showed  that  there  had  been 
intercourse,  but  did  not  prove  that  this  had  taken  place  without  the  consciousness 
of  the  woman  ("  Klin.  Novellen,"  1863,  p.  31). 

A  man  was  charged  with  rape,  and  the  prosecutrix  swore  that  he 
had  effected  his  purpose  during  her  sleep.  The  bare  possibility  of  the 
offence  being  perpetrated  under  these  circumstances  cannot  be  denied; 
but  this  admisson  could  only  apply  to  a  case  in  which  the  woman  had 
been  accustomed  to  sexual  intercourse,  and  in  which  the  sleep  was 
nnnatural  or  lethargic.  In  this  instance  the  woman  was  a  prostitute, 
and  the  charge  improbable. 

A  resnectable  married  woman  who  had  had  children  threw  herself  on  her  bed 
wit^eTSes  o"  late  one  evening  and  fell  fast  asleep  She  was^ 
by  finding  a  man  upon  her  body,  m  the  act  of  withdrawing  fio^i  hei.  ^lus^'^^^ 
a  servant  in  the  house,  was  given  into  custody  on  a  charge  of  rape.  In  the  hist 
Lstance  he  did  not  deny  the  act,  and  there  was  no  reason  to  believe  that  the 
T^osecutrix  was  aware  of  the  prisoner's  conduct  untd  the  crime  was  completed 
LTshe  was  awakened  in  theVanner  described-apparen^^^^^^ 
the  prisoner's  body.  The  prisoner  was  convicted  {Edm.  Month.  Joui Uecemoei, 
1862,  p.  570). 

A  case  which  may  serve  to  throw  a  little  light  upon  this  question 
occurred  to  Casper  C' Gerichtl.  Med.,"  vol.  2,  p.  574).    A  married 
woman  alleged  that  a  man  had  had  intercourse  with  her  while  m  bed 
Z  when  she  was  asleep.    In  her  deposition,  however,  she  adm^^^^^^^^^ 
she  was  conscious  that  some  one  was  lymg  upon  her,  and  that  she 
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asked  who  it  was,  showinji,  as  Casper  remnrks,  that  slie  had  a 
knowledge  of  what  was  going  on,  and  a  do^iht  whether  tlie  person  was 
her  husband. 

In  reference  to  the  question  whether  it  is  possible  to  commit  rape 
!ipon  a  woman  while  asleep,  a  majority  of  the  Scotch  judges  decided, 
in  the  case  of  Sweenie  ("  Irvine's  Justic.  Rep.,"  vol.  3,  p.  109),  that  the 
feloniously  having  connection  with  a  woman  while  asleep  was  not 
indictable  under  the  name  of  rape,  inasmuch  as,  apart  from  the  force 
implied  in  the  act  of  connection,  there  was  no  force  used  to  overcome 
the  will  of  the  woman.  But  they  held,  however  improbable  it  might 
be,  it  was  quite  possible  that  a  man  might  have  connection  with  a 
woman  while  asleep  {Edin.  Month.  Jour.,  December,  18G2,  p.  570), 
forgetting,  possibly,  "  non  omnes  dormiunt  quce  clausos  habent  ociilos. 

The  state  of  the  mind  during  the  act  of  waking  from  natural 
sleep,  i.e.  when  a  person  is  in  a  half-conscious  state,  may  also  give 
lise  to  a  question  connected  with  rape.  In  R.  v.  Clarke  (York  Aut. 
Ass.,  1854),  the  prisoner  was  charged  with  having  committed  a  rape 
on  the  prosecutrix. 

Tlie  woman  had  been  married  to  her  hushand  six  years,  and  had  had  three 
childi'en.  Prisoner  took  advantage  of  his  absence  from  home  to  get  into  the  bed 
of  the  prosecutrLN:,  about  two  o'clock  in  the  morning :  she  mistook  him  for  her 
husband,  and  under  this  mistake  allowed  him  to  have  intercom'se  with  her.  It 
was  only  some  time  afterwards  that  she  found  it  was  the  prisoner,  and  not  her 
husband,  who  was  in  bed  with  her.    The  jury  convicted  him  on  this  evidence. 

The  case  was  reserved  by  Crowder,  J.,  for  the  opinion  of  the  judges 
whether  the  offence  amounted  to  rape,  as  it  was  not  included  in  the 
ordinary  definition,  i.e.  of  carnal  knowledge  by  force  and  against  the 
will  of  the  woman.  In  R.  v.  Rackstraio  (C.  C.  C,  1863),  and  R.  v. 
Jackson,  in  both  of  which  intercourse  had  been  had  with  women  under 
similar  circumstances,  it  was  held  that  the  offence  did  not  in  law 
amount  to  the  crime  of  rape.  In  the  former  case,  the  prisoner  was 
tried  and  found  guilty  of  an  unlawful  assault  on  the  prosecutrix. 
Keating,  J.,  then  stated,  that  where  a  man  personated  the  husband, 
the  act  of  intercourse  did  not  amount  to  rape,  because  it  was  done  with 
the  assent  of  the  woman  (but  vide  below,  now  expressly  ruled  as  rape). 
The  prisoner,  in  his  defence,  stated  that  the  intercourse  had  taken 
place  by  the  woman's  consent,  and  that  she  had  invited  him  ;  but  this 
she  denied,  and  the  circumstantial  evidence  in  the  opinion  of  the  court 
tended  to  negative  the  prisoner's  statement:  he  was  convicted  of  an 
assault.  It  is  a  curious  psychological  question,  however,  whether  a 
woman  can  have  connection,  under  these  circumstances,  without  at 
least  entertaining  a  suspicion  that  the  man  is  not  her  husband.  It  is 
a  matter  of  great  doubt,  when  intercourse  has  thus  been  had  in  a  waking 
state,  whether  the  act  could  take  place  without  the  tacit  assent  of  the 
woman. 

,p,  ^-        ^  Woman  be  Violated  during  Hypnotic  Sleep.— 

ihe  condition  ol  the  so-called  hypnotic  or  unnatural  sleep  has  given 
rise  to  a  question  connected  witli  the  alleged  perpetration  of  rape. 

V  ■'^1^}'''  co»sultod  a  thorapoutic  magnotizor  as  to  her  health.    She  visited 

mm  daily  for  some  days.  Four  and  a  half  months  afterwards  she  discovered  that 
sne  was  pregnant,  and  made  a  complaint  to  the  authorities  against  the  maguotizer. 
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They  directed  a  physician  and  surgeon  to  determine  the  date  of  hen- 
pregnancy,  and  whether  comphxinant  might  have  then  heen  violated 
and  rendered  pregnant  contrary  to  her  will,  i.e.  if  her  volition  could 
have  been  completely  or  partially  annihilated  by  magnetism.  The 
medical  inspectors  were  satisfied  that  the  pregnancy  did  not  extend 
farther  back  tlian  four  and  a  half  months ;  and  founding  their  opnnou 
on  Husson's  report,  made  to  the  Academy  in  1831,  concluded  that,  as 
a  person  in  magnetic  sleep  is  insensible  to  every  kind  of  torture,  sexual 
intercourse  might  then  take  place  with  a  young  woman  without  the 
participation  of  her  will,  and  without  her  being  conscious  ot  the  act 
and  consequently  without  her  being  able  to  resist  the  act  consummated 
on  her.    This  opinion  was  confirmed  by  that  of  Devergie  {Gaz.  Med. 
de  Paris;  and  Mn.  Mo7if/t.  Jowr.,  December,  1860,  p.  566). 

Ladame  recognises  the  possibility  of  the  violation  of  a  female 
whilst  in  a  state  known  as  hypnotism,  or  animal  magnetism  ;  and  gives 
a  detailed  account  of  a  case  in  which  it  was  alleged  that  not  only  was 
a  female  violated  against  her  will,  whilst  in  that  state,  but  that  con- 
ception took  place  ("  Ann.  d'Hyg.,"  1882,  7,  p.  518).  The  case  is 
not,  however,  one  that  is  free  from  grave  doubts  as  to  its  bemg  a 
veritable  case  of  rape.  » 

Although  the  editor  is  unable  to  find  any  recently  recorded  case  ot 
this  kind,  there  can  be  no  reasonable  doubt  about  the  possibility  ot 
such  an  occurrence,  and  this  is  one  of  the  reasons  why  this  method  of 
therapeutics  is  looked  upon  with  some  disfavour  and  as  one  requirmg 
great  care  in  its  practitioners.  .      j.x,  tt„„-u„v./1 

6.  It  is  Rape  if  the  Ravisher  Personates  the  Husband.- 

This  statement  is  expressly  made  by  48  &  49  Vict.  c.  69,  par.  4,  at 

^^'^'fthe  case  of  R.  v.  Morrissey  (C.  C.  C,  July,  1892),  the  prisoner 
was  awarded  three  years'  penal  servitude 

married  woman  under  the  following  circumstances.  He  enteied  the 
woman's  room  when  she  was  alone  in  bed  and  asleep.  She  awoke  as 
The  prisoner  was  finishing  sexual  connection  with  her,  thinking  it  was 
her  husband.  Pollock,  B.,  in  leaving  the  case  to  the  jury,  said  that 
a  man  having  connection  with  a  sleeping  woman,  by  personating  hei 
luXnti.^.  putting  himself  in  such  a  position  that  she  might  suppose 
him  to  be  her  husband,  would  be  gmlty  of  rape. 

This  case  illustrates  very  well  the  difticulties      ^^^f^^,, '  ot  so 
really  turn  on  the  credibility  of  witnesses,  a  point  ceitamly  not  so 
well  within  reach  of  those  who  only  read  the  e-jience  m  i^^^^^ 
evidence  of  the  l™er  and  prosecutrix  is,  he  ^^^^^^^^^^^ 
eivinc  in  full,  for  in  his  opmion  cases  of     impersonation  oi  xu 
Sfnd"  are'even  fuller  of  suspicion  than  those    during  sleep. 

The  statenient  of  the  prosecutri™ 

she  ha'd^gone  to  bed  aW  ^f-P-t  ten  a.^^^^^^^  Jotl't  'utlth\:r!  S'ki^ 
finding  the  piisoner  in  her  bed  m  the  a^ct  f ,  ^^^^^^^    ^pon  which  the  prisoner 

itwas  her  husband,  she  called  "Sam,       "  ^^^^^J^^'^S  she  screamed  and 

made  some  remark,  and,  finding  ^t/as  not  he  husb^^^^^  s  v  ^  ^.^^ 
thi-ewhim  off,  got  out  of  t^^^-J^and  ^^^^^^^^^^^ 
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into  his  own  room  and  dressed  himself.  I  followed  him  into  the  kitchen  and  ordered 
him  out  of  the  house,  and  he  wont  out.  My  husband  had  gone  away  into  Suffolk 
on  the  Saturday  to  his  brother's  funeral.  ,  In  the  morning  I  wrote  to  him  and  ho 
came  home,  and  on  the  loth  I  applied  for  a  warrant  against  the  prisoner." 

The  prisoner  cross-examined  the  prosecutrix,  and  was  then  sworn  and  gave  the 
followin"'  evidence  :  "  When  I  went  home  the  woman  used  to  kiss  me  every  other 
nioht  af^er  I  had  done  my  work.  When  I  went  upstairs  her  door  was  wide  open. 
I  went  into  her  room  and  woke  her  up,  and  she  shifted  over  in  the  bed.  I  got  into 
bed  with  her.  I  was  imdressed ;  she  catched  hold  of  my  person,  and  put  it  m. 
She  never  said  a  cross  word,  not  until  I  had  finished,  then  she  shouted  out,  '  What 
are  you  doing  in  my  bed,  Jim  ? '  so  I  got  out  of  her  bed  and  went  mto  my  own  m 
the  next  room.  I  di-essed  myself  and  went  down  into  the  kitchen.  She  followed 
me  down,  gave  me  two  boxes  on  the  nose,  and  tui'ned  me  out  of  doors." 

Cross-examined  :  "  I  was  not  drimk  or  sober,  I  was  half  and  half.  She  used  to 
kiss  me  at  night  when  I  came  home.  I  went  into  my  own  room  and  undi-essed 
before  I  went  into  her  room.  I  caught  hold  of  her  and  said,  '  Wake  up,  Jennie,' 
and  she  moved  over  in  the  bed.  The  first  thing  she  said  was  '  My  God !  is  that 
j-ou,  Jim  •? '  I  said  '  Yes,  mistress,'  and  she  said,  '  What  are  you  domg  m  my 
bed  ?  '    She  was  very  angry."  -r  i  i 

By  the  Court :  "  When  she  kissed  me  her  husband  was  not  at  home.  I  had  never 
taken  liberties  with  her  before." 

The  prosecutrix  was  recalled  and  stated  :  "I  never  kissed  the  prisoner.  He  had 
tried  to  kiss  me  some  time  ago,  about  twice  ;  it  was  in  my  husband's  presence. 
He  thought  it  was  only  chaff,  as  we  were  saying  good-night,  and  going  up  to  bed. 
My  bedroom  door  was  not  open  on  this  night ;  I  always  close  it.  I  don't  know 
whether  the  prisoner  had  been  drinking,  he  was  a  fairly  sober  man." 

7.  Influence  of  Hysteria. — In  B.  v.  Baker  (C.  C.  C,  Sep- 
tember, 1872),  the  prosecutrix,  set.  17,  alleged  that  she  did  not  consent 
to  the  act,  and  evidence  was  given  to  show  that  she  had  been  suffering 
from  hysteria  and  was  in  a  fit  at  the  time  that  the  act  was  perpetrated. 
The  prisoner  was  convicted.  Cases  in  which  hysteria  is  pleaded  as  the 
cause  of  unconsciousness  should  be  regarded  with  great  suspicion.  It 
is  easy  for  a  girl  who  has  given  her  consent  and  repented,  to  make  a 
plea  of  this  kind.  A  medical  man  is  bound  to  see  in  these  cases 
whether  there  is  any  evidence  of  force  or  marks  of  violence  on  the 
person  or  genitals. 

8.  Rape  on  Prostitutes. — It  must  be  remembered  that  the  law 
protects  a  prostitute  against  involuntary  connection  just  as  it  protects 
children  and  chaste  women,  but  when  a  charge  of  rape  is  made  by  a 
prostitute,  it  is  justly  received  with  susjiicion,  and  the  case  is  narrowly 
scrutinised.  Something  more  than  medical  evidence  would  be  required 
to  establish  a  charge  under  these  circumstances.  The  question  turns 
here,  as  in  all  cases  of  rape  upon  adult  women,  on  the  fact  of  consent 
having  been  previously  given  or  not.  This  is  the  point  at  which  the 
greater  number  of  these  cases  of  alleged  rape  break  down  ;  and  it  need 
hardly  be  observed,  that  this  question  has  no  relation  to  the  duties  of 
a  medical  witness  ;  all  that  he  can  do  is  to  establish,  occasionally, 
whether  or  not  sexual  intercourse  has  been  had  with  or  without  some 
violence.  It  is  obvious  that  there  may  be  marks  of  violence  about 
the  pudendum  or  on  the  person,  and  yet  the  conduct  of  the  woman 
may  have  been  such  as  to  imply  consent  on  her  part ;  we  must  not 
suppose  that  medical  proof  of  intercourse  is  tantamount  to  legal  proof 
of  x'ape. 

Medical  Aspects  of  Eape. 

Medical  evidence  is  commonly  required  to  support  a  charge  of  rape, 
but  it  is  seldom  more  than  corroborative ;  the  facts  are,  in  general. 
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sufficientlj'  apparent  from  the  statement  of  tlie  prosecutrix.  There  is, 
however,  one  case  in  which  medical  evidence  is  of  some  importance — 
namely,  when  a  false  accusation  is  made.  In  some  instances,  as  in 
respect  to  rape  on  infants  and  children,  the  charge  may  be  founded  on 
mistake ;  but  in  others  there  is  little  doubt  that  it  is  often  wilfully  and 
designedly  made,  for  motives  into  which  it  is  here  unnecessary  to 
inquire.  Amos  remarked,  that  for  one  real  rape  tried  on  the  Circuits  in 
his  time,  there  were  on  the  average  twelve  pretended  cases.  In  some 
few  instances  these  false  charges  are  at  once  set  aside  by  medical 
evidence — in  others,  medical  men  may  be  sometimes  the  dupes  of 
designing  persons  ;  but  in  the  majority,  the  falsehood  of  the  charge  is 
proved  by  inconsistencies  in  the  statement  of  the  prosecutrix  herself. 
It  is  stated  that  in  Scotland,  Avhere  there  is  a  careful  preliminary  inquiry, 
false  charges  of  rape  are  exceedingly  rare. 

The  duty  of  a  medical  witness  on  these  occasions  will  be  best 
understood  by  considering  the  subject  in  relation  to  females  at  different 
ages.  On  being  called  to  examine  a  person  on  whom  a  rape  is  alleged 
to  have  been  committed,  the  first  circumstance  which  a  practitioner 
should  notice  is  the  precise  time  and  date  at  which  he  is  summoned, 
taking  an  early  opportunity  of  comparing  his  watch  with  some  neigh- 
bouring clock.  This  may  appear  a  trivial  matter,  and  one  wholly 
irrelevant  to  the  duties  of  a  medical  practitioner  ;  but  it  is  to  be 
observed,  that  the  time  at  which  a  surgeon  is  required  to  examme  a 
prosecutrix  may  form  a  material  part  of  the  subsequent  inquny.  It 
will  be  important  to  the  defence  of  a  person  accused,  if  it  can  be  proved 
that  the  female  did  not  take  the  earliest  opportunity  to  complain ;  and 
it  may  also  be  the  means  of  defeating  an  alibi  falsely  set  up  by  an  accused 
person  in  his  defence. 

It  is  rare  that  cases  of  rape  nre  tried  without  medical  evidence  ; 
occasionally  an  attempt  is  made  to  dispense  with  it,  and  the  result  is 
generally  an  acquittal.  Juries  naturally  dislike  to  convict  persons  ot 
this  serious  crime,  unless  the  statement  of  the  prosecutrix  is  corrobo- 
rated by  medical  facts  and  opinions  {Reg.  v.  Walker,  Maidstone  Wint. 
Ass.,  December,  1862).  Medical  evidence  in  cases  of  rape  may  be 
derived  from  four  sources  :  (1)  Marks  of  violence  about  the  genitals. 
(2)  Marks  of  violence  on  the  person  of  the  prosecutrix  or  prisoner. 
3)  The  presence  of  stains  of  the  spermatic  fluid,  or  of  blood  on  tbe 
clothes  of  the  prosecutrix  or  prisoner.  (4)  The  existence  ol  gonor- 
rhoea or  syphilis  in  one  or  both.    This  evidence  will  vary  according  to 

"""  ""liTeiaS^  the  victim  of  alleged  rape  it  is  important  to  remember 
that  no  one,  neither  coroner,  magistrate  nor  judge  nor  any  Pol^«^  ^ffi'^^"! 
can  compel  a  girl  to  submit  to  being  examined  without  being  guilty  ot 
and  runiing  the  risk  of  an  action  for,  indecent  assault;  hence  there 
are  tln'e  fople  whose  consent  must  be  obtained  before  undertaking 
such  an  examination  {vide  Vol.  1,  pp.  64  et  seq.)     These  three  ar e  , 

1  y  Ourself.-Let  your  conscience  be  clear  that  you  have  reasonable 
groumls  to  wish,  or  even  to  press,  for  an  examination,  so  that  it  it 
should  be  necessary,  you  can  give  substantial  grounds  for  youi  action, 
firrvinP  with  them  the  probabilities  of  consent. 

1  The  Victim.-If  of  reasonable  age  and  understanding  to  give 

consent. 
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8.  The  Nearest  Guardian. — This  is  essential  if  the  victim  is  not 
of  reasonable  age  and  understanding,  and  is  certainly  advisable  in  all 
cases. 

If  the  circumstances  are  in  any  way  peculiar,  it  is  advisable  to  have 
the  consent  in  writing,  and  in  all  cases  without  exception,  a  verbal  con- 
sent should  be  given  i/t  the  presence  of  disinterested  witnesses.  It  is  also 
necessary  to  state  openly  that  evidence  derived  from  such  examination 
may  be  used  against  as  well  as  for  the  examiner,  this  is  particularly  the 
case  in  examining  suspected  persons. 

Having  obtained  these  consents,  proceed  in  a  good  light  and  in  a 
position  which  allows  of  a  most  thorough  examination  by  eye,  finger, 
and  instruments  if  necessary,  to  make  your  investigations. 

Previously  to  the  actual  inspection  of  the  genitalia  it  is  well  that 
you  should  make  written  notes  on  the  following  points. 

1.  Date  and  exact  hour  at  1.  Eequired  principally  in  x'efer- 
which  she  visits  3'ou.  ence  to  lapse  of  time  since  the 

occurrence,  if  long  delayed,  why  ? 

2.  Her  walk  or  attitude,  bodily  2.  As  to  pain  on  walking, 
and  mental.  excited  or  otherwise,  under  the 

influence  of  alcohol,  etc.  Physical 
and  emotional  constitution. 

3.  Who  is  with  her,  and  their  3.  Kefers  to  concocted  or 
attitude  and  frame  of  mind  towards  genuine  tales;  chances  of  con- 
victim  and  accused.  ference  as  to  what  to  say,  etc. 

4.  The  statements  of  her  and  4.  These  must  be  taken  down 
of  her  friends,  inquire  especially  :    as  near  as  possible  verbatim,  and 

(a)  Age.  will  constitute  most  important  evi- 

(b)  Date,  time  and  place  of  dence  either  to  establish  guilt  or 
alleged  offence.     _  to  free  the  innocent.    She  and  her 

(c)  Exact  position  of  the  parties,  friends  have  probably  been  to 
sitting,  lyhig,  or  standing,  etc.         others,  or   made   statements  to 

(d)  Did  she  cry  out  or  not,  or  others,  and  the  general  or  special 
struggle?  agreement  of  the  various  state- 

{e)  Menstruating  or  not  at  the  ments  will  be  strong  proof  of  their 
^^^^^  truth  or  of  their  falsehood. 

(/)  Was  she  sensible  the  whole 
time  ? 

Then  have  her  completely  undressed,  and  with  regard  to  her  clothes 
note  more  especially — 
_    {a)  Blood   on  them,  and  its         AH  obviously  very  important, 
situation.  corroborating  or  contradicting  the 

(6)  Mud    and    other    stains,    notes  you  have  made  of  her  tale, 
grass,  etc. 

(c)  Seminal  stains,  or  what 
look  like  them,  on  the  drawers, 
chemise,  etc. 

And  with  regard  to  herself,  note  the  physical  development  of  the 
limbs,  for  powers  of  struggling,  etc.,  and  bruises  and  injuries  found  ou 
the  body  generally,  and  inquire  (and  note  her  explanation)  how  they  came 
there,  especially  with  reference  to  the  possibility  of  their  self-intliction, 
or  to  their  consonance  with  her  tale. 
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Then  proceed  to  examine  carefully  the  genitalia,  including  the 
breasts.  It  may  occasionally  happen  that  the  girl  is  menstruating,  or 
alleged  to  be  so.  In  clinical  practice  it  is  usual  at  this  time  to  avoid  a 
vaginal  examination  from  motives  of  decency,  but  in  criminal  cases 
this  objection  cannot  hold ;  in  fact,  the  establishment  of  the  fact  of 
menstruation  may  be  a  most  natural  point,  as  in  the  following  case 
reported  to  the  editor  by  Dr.  Lowndes,  of  Liverpool. 

I  had  to  examine  a  girl,  aged  fifteen,  -who  was  said  to  have  been  outraged.  I 
asked  her  mother  if  she  had  begun  to  be '  poorly,'  and  she  said  no,  but  that  she  had  bled 
much  from  the  outrage.  On  examination  I  found  blood  on  the  privates  and  thighs, 
•while  the  drawers  and  shift  were  soaked  with  blood,  and  this  was  three  days  after 
the  assault.    It  was  clear  that  the  gM  had  begun  to  menstruate. 


(a)  Breasts. 


(h)  Vulva. 


(c)  Vagina. 


{d)  Hairs  on  pubes. 


(a)  In  masturbators  frequently 
flabby  and  large,  a  point  not  of 
great  weight,  but  worth  noting. 

{h)  Swelling,  redness,  bruises, 
tears,  tenderness,  etc.,  are  all 
important  points  that  want  ex- 
planation of  their  origin,  but  don't 
at  once  jump  to  the  conclusion  that 
her  explanation  is  necessarily  the 
correct  one,  it  may  or  may  not  be  so. 

(c)  Discharge  from  it,  ulcers 
or  growths  in  its  mucous  mem- 
brane, etc.  A  purulent  discharge 
can  hardly  arise  within  twenty- 
four  hours  of  connection  ;  nor  can 
a  venereal  sore  of  any  sort  appear 
suddenly. 

{d)  May  be  evidence  of  age, 
but  particularly  look  for  a  matting 
together  of  them  ;  examine  the 
cause  of  the  matting,  removing 
some  hair  for  the  purpose,  under 
the  microscope  or  chemically  for 
semen,  pus,  blood,  etc.  {videYol.  L, 
pp.  107  et  seq.). 

This  represents  a  complete  scheme  for  the  examination  of  the  female. 
The  deductions  to  be  drawn  depend  very  much  upon  circumstances,  ot 
which  the  most  important  is  the  time  that  has  elapsed  since  the  alleged 
offence  :  they  may  vary  from  completely  negative  through  the  doubttui, 
up  to  those  carrying  conclusive  conviction  that  some  violence  has  been 
offered  to  the  parts,  and  (with  semen  in  the  vagina)  possibly  proving  that 
it  was  a  penis  that  produced  them  ;  though  even  this  \ms  nothing  per  se 
to  do  with  consent,  the  absence  of  which  is  the  crux  of  the  position. 

If  in  the  power  of  the  medical  jurist  it  is  well  that  the  accused 
should  be  examined  in  a  similar  scheme. 

1.  Age,  size,  and  strength.  1.  The  proportion  these  beai 

^  '  to  those  of  the  victim  m  connec- 

tion with  fear,  power  to  struggle, 
physical  possibility  of  connection, 
etc. 
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2.  Scratches  and  bruises. 

3.  Stains  on  linen. 


4.  Condition  of  organs, 
(a)  Impotency. 

Smegma  on  prepuce. 


(c) 
(d) 
(e) 


2.  Evidence  of  an  alleged 
struggle,  or  against  such. 

3.  Seminal  or  other,  possibly 
quite  capable  of  innocent  explana- 
tion. 

(a)  Vide  pp.  3  et  seq. 
(h)  Its  presence  renders  recent 
copulation  very  improbable. 


Gonorrhoea. 
Venereal  sores. 
Matting  of  hairs,  etc. 


It  must  be  noted  that  all  these  points,  even  if  positive,  are  quite 
capable  of  innocent  explanation,  for  copulation  is  not  illegal,  nor  is 
masturbation,  but  they  must  be  carefully  noted  for  the  same  purposes 
as  the  statements  of  the  victim — viz.,  to  corroborate  or  contradict 
statements  made. 

Lastly,  examine  the  site  of  the  alleged  offence,  if  you  think  it 
necessary,  wet  or  dry,  grass  or  bare  ground,  etc.,  etc. 

It  now  remains  to  consider  with  illustrative  cases  the  conditions 
under  which  rape  occurs. 


RAPE  ON  INFANTS  AND  CHILDREN  [TP  TO  THE  AGE 

OF  SIXTEEN. 

It  is  in  this  group  of  cases  that  medical  evidence  is  of  the  greatest 
importance,  because  consent  cannot  be  considered. 

To  the  great  opprobrium  of  our  boasted  civilisation  this  crime  is  of 
very  frequent  occurrence,  sometimes,  no  doubt,  as  the  result  of  simple 
lust ;  but  often  indeed  from  a  still  more  disgusting  reason,  for  there  is 
a  vulgar  error  that  gonorrhoea,  and  even  syj)liilis,  can  be  cured  b)'' 
sexual  intercourse  with  a  virgin ;  the  editor  has  reason  to  believe 
that  this  horrible  superstition  is  still  rife,  though  it  is  almost  impossible 
to  conceive  how  it  can  have  arisen. 

The  sexual  organs  should  in  these  cases  present  marks  of  injury 
if  the  crime  has  been  completed,  and  there  has  been  any  resistance  on 
the  part  of  the  child:  for  it  is  impossible  to  conceive  that  forcible 
intercourse  should  take  jDlace  without  the  production  of  ecchymosis, 
the  eft'usion  of  blood,  or  a  laceration  of  the  private  parts.  Even  with- 
out reference  to  manual  violence  on  the  part  of  the  assailant,  the  size 
of  the  adult  male  organ  must  necessarily  cause  much  local  injury  in 
the  attempt  to  enter  the  vagina  of  a  child.  If  the  violation  has  taken 
place  witliin  two  or  three  days,  the  appearances  presented  by  the  parts 
may  be  as  follows  : — 1.  Inflammation,  with  more  or  less  abrasion  of 
the  lining-membrane  of  the  vagina.  2.  A  muco-purulent  discharge 
irom  the  vagina,  of  a  ropy  consistency  and  of  a  yellowish  or 
greenish-yellow  colour,  staining  and  stiffening  the  linen  worn  by  the 
girl ;  the  mucous  membrane  oi  the  urethra  is  inflamed,  rendering  the 
discharge  of  urine  painful.  3.  In  recent  cases  blood  may  be  oozing 
from  the  abraded  membrane,  or  clots  of  blood  may  be  found  deposited 
in  the  vulva.    4.  The  hymen  may  be  entirely  destroyed,  or  (what  is 
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more  commonly  observed)  it  may  present  on  careful  examination  one  or 
more  lacerations.  Owing  to  the  inflamed  state  of  the  parts,  the  proper 
examination  of  the  hymen  is  rendered  difficult— any  attempt  to  separate 
the  thighs  for  this  purpose  causing  great  pain.  For  this  reason,  also, 
the  child  walks  with  difficulty  and  comphiius  of  pain  in  walking. 
5.  Lastly,  the  vagina  may  be  unnaturally  dilated. 

The  case  of  B.  v.  Petei'  Murray  is  a  very  good  illustrative  case  of 
a  clearly  proved  case  of  rape  on  a  young  girl,  the  motive  being  the 
execrable  superstition  alluded  to  above. 

On  March  2nd,  1884,  a  girl  aged  fourteen,  A.  0.,  was  admitted  into  the  Liverpool 
Lock  Hospital,  and  was  examined  on  her  admission  by  Lowndes,  who  found  her 
suffering  from  constitutional  sypHlis.  She  walked  with  the  peculiar  gait  indicative 
of  pain  in  the  genitals.  The  hymen  was  found  to  have  been  ruptured  some  time 
previously,  the  two  longitudinal  folds  remaining.  There  were  primary  syphilitic 
Ei-s  of  the  external  vSlva,  also  condylomata  extending  from  them  to  the  anua^ 
There  was  a  well-marked  roseola  all  over  the  body,  and  the  pecuhar  state  of  the 
throat  which  accompanies  condylomata  of  the  genitals  or  anus. 

In  answer  to  questions,  she  stated  that  a  man,  whom  she  named, 
had  had  forcible  connection  with  her  the  Saturday  before  the  previous 
Christmas  (December  22nd,  1883).  This  very  fairly  corresponded  with 
her  symptoms,  remembering  tliat  she  had  received  no  medical  treatment 
The  prisoner  was  arrested  on  the  foUowmg  day  and  brought  by  the 
police  to  Lowndes,  who,  after  obtaining  his  consent  and  duly  caution- 
ng  him  as  to  the  result,  examined  him.  He  iound  a  well-marked 
indurated  chancre,  all  but  healed,  and  condylomata  am ;  the  man  was 

a  very  dirty  and  most  oftensive  state.  He  was  charged  with  rape  a  d 
commitid  for  trial.  The  girl's  story  was  that  f «  i-emem^^^^^^^^^ 
day  as  the  one  when  her  mother  went  to  the  pawnbroker  s  to  ledeem  a 
lamp  s  e  had  pledged.  This  was  corroborated  by  the  mother  and 
paw'l^'Lr's  aListlit.  Her  parents  were  both  oi  ^^l^^ 
ind  it  was  evident  that  the  prisoner,  who  knew  ^^^J^f^  ^^^^  ^^^^^^^^ 
wfltohed  them  go  out.  He  sent  a  younger  sister  of  Ins  victim  toi  Deei, 
211^^  apples,  then,  locking  the  door,  threw  the  girl  upon  the 

floor  and  committed  the  offence.    The  girl's  story  was  co--oW^^^^^^^ 

trials  have  given  conflicting  opinions,  ^ome  are  in^^^^^^^^^  explanations 
such  charges  as  unfounded,  and  to  seek  for  «tbei  metrical  exp^  ^^^^.^^ 
of  the  symptoms  above  described  T h  s  piactice  has  ^^^^ 
to  an  undue  extent,  simply  because  nia^^  y  oi  th  s    eJ^a  g  .^^^ 


 girl  is  not  to  becliscrecuieamexexj  "---7;-        ,        ^  oftenders. 

from  circumstances. 
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Sometimes  the  violence  is  extreme.— Sir  Thos.  Stevenson 
gave  evidence  in  a  case  where  tlie  pevitoneiiin  was  penetrated,  and  the 
parts  about  the  vagina  extensively  hxcerated  (R.  v.  Wood,  Lewes  Ass., 
January,  1892). 

It  is  ditlicult  to  obtain  accurate  medical  reports  of  these  cases  as 
they  occur  in  England ;  but  it  is  clear  that  the  male  organ  may  pro- 
duce much  physical  injury  whether  the  child  does  or  does  not  resist  the 
attempt;  (Casper's  Vierteljahrsschr.,  April,  1863,  p.  337).  Chevers,  in 
referring  to  Indian  experience,  says  that  in  a  large  proportion  of  rapes 
on  children  it  was  very  clearly  proved  that  rather  severe  injuries  had 
been  inflicted  on  them.  In  the  "  Nizamut  Adawlut  Eeports  " 
(1853-5),  there  are  several  instances  recorded  in  which  the  vagina 
was  lacerated.  In  the  case  of  a  girl,  set.  12,  there  was  a  rupture  of 
the  lower  part  of  the  vagina  to  the  extent  of  half  an  inch.  In  another, 
a  child  of  six,  but  apparently  much  younger,  had  suffered  from  rupture 
of  the  hymen  and  laceration  of  the  perineum  and  vagina  as  a  result  of 
rape.  In  one  instance  the  violence  proved  fatal,  but  the  medical 
particulars  were  not  given  ("  Med,  Jurispr.  for  India,"  p.  468). 

The  following  cases  show  also  what  extensive  injuries  may  be 
inflicted  {R.  v.  Crowley,  Liverpool  Ass.,  1895)  : — 

The  prisoner,  Michael  Crowley,  a  fireman,  aged  twenty-foui",  was  tried  before 
Hawkins,  J.,  at  Liverijool,  on  the  11th  May,  1895,  for  a  criminal  assault  on  his 
daughter  Catherine,  who  was  at  the  time  a  little  under  four  years  old.  From  the 
evidence  given  it  appeared  that  on  Saturday,  the  20th  April  (just three  weeks  before 
the  ti-ial),  the  prisoner,  who  had  been  di-inkiug  heavily  all  the  week,  and  who 
adpiitted  having  had  nine  or  ten  pints  of  beer  that  afternoon,  was  left  with  the 
child  about  6  o'clock  in  the  evening,  the  mother  going  out  for  a  little  while.  On 
her  return  she  noticed  that  the  child's  eyes  were  blackened,  and  asked  the  prisoner 
what  he  had  been  doing.  He  made  a  remark  that  it  was  not  her  eyes  but  that  she 
was  "bleeding  below."  The  mother  then  saw  that  the  child  was  naked  and  that 
her  privates  were  torn  and  bleeding.  She  charged  the  prisoner  with  having  done 
it,  and  threatening  him  to  inform  the  police,  wrapped  the  child  up  in  her  apron  and 
took  her  to  the  Northern  Hospital,  which  was  within  a  short  distance.  The  child 
was  exammed  by  Byers,  resident  sui-geon,  who  found  the  following  appearances  :— 

Patient  was  a  very  well  developed  child,  rather  large  for  its  age.  There  was 
ecchymosis  about  each  eye,  and  several  slight  bruises  on  the  body  of  the  child. 

■^mu  Tbe  labia  majora  were  swoUen  and  bruised,  the  light  especially 

so.  The  fourchette  had  been  torn  across,  as  well  as  the  posterior  wall  of  the  vagina, 
for  a  depth  of  rather  over  a  quarter  of  an  inch.  Extending  backwards  from  this 
there  was  a  deep  laceration  which  came  up  to  the  anterior  waU  of  the  rectum  (this 
last  structui-e  was  intact)  ;  the  anterior  part  of  the  external  sphincter,  i.e.,  that  part 
between  the  anal  orifice  and  the  central  tendon  of  the  perineum,  had  been  torn 
Un  admission  there  was  only  slight  oozing  of  blood. 

The  child  was  ansosthetised  and  the  laceration,  after  careful  cleansing,  was  closed 
with  foui-  deep  sutures  of  silk- worm  gut.   The  child  was  discharged  cui-ed,  9th  June. 

ihe  pnsoner  went  off  to  the  nearest  bridewell  and  told  the  officer  of  what  his  wife 
naa  accused  him  ;  he  was  under  the  influence  of  drink  and  was  very  incoherent  in  his 
^eech,  but  able  to  walk.  He  was  detained  at  the  bridewell  whHe  inquii-ies  were 
^nrl!;,-'''"  T,^  ^^|5^et  containing  bloody  water  was  found  at  his  house,  and  the 
Ir^  'tT  \^  child  had  been  ascertained,  he  was  taken  to  the  detective  office, 
nolicesnr!!/'";!  R^^^^^^^  examined  by  Lowndes, 

S  rn n °       l^^^'l^^      prisoner's  consent,  in  the  presence  of  witnesses 
cons^JiteiZ?,,  ^u^^*  °f  the  examination  might  be.  Ho 

stains  orblor.5  There  were  no  marks  of  violence  on  his  person,  nor  anv 

that  hS:  n  Inr'''^^'  observed  by  Lowndes  and  the  detectives  presen't 

than  the  Tc.  nf  ^T"",  "'^^^Jia  ly  «  ean  for  a  man  of  his  employment,  and  cleaner 
was  char.™;f  w  f^^^  ^°        ^^"^         "^"^l  opportunity  to  wash  himself.  Ho 

know  nothing  whatever  about  it."    The  apron  in  whic-h  the  child  had  been  wrapped 
M.J. — vol;.  II.  ^J 
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when  she  was  taken  to  the  hospital  was  sent  to  Davies,  who  found  hlood  and 
Tpermatozoa  on  the  apron  on  one  spot,  and  blood  only  on  the  other  Thei^  was 
nothing  found  elsewhere.  The  clothes  had  heen  washed  and  left  wet,  until  they 
rmeUed  hoiribly  and  swarmed  with  microscopic  organisms,  and  the  water m  the  bucket 

^'\uL'Se"coS  and  subsequently  at  his  trial,  the  prisoner  elected  to  be  sworn 
At      police  couii,  d  H       '     -^^     ti,e  child  in  the  bucket  an  ordmary 

''''  X.T^efwhe^she  sU^^^^^^^ 

wooden  one  when  sh^^^^^^  With  the  permission  of  the  honorary  sui-geoii, 

\Son  lowi?e"was  pexmS  to  see  the  child  in  the  hospital  and  was  thu.  able 
ion&i  Bveis'  IvTdence.    Both  expressed  the  opinion  that  it  was  impossible  that 
inSiTes  coild  have  been  caused  in  the  manner  described  by  the  prisoner.  The 
viKfnf  Crse  unable  to  give  evidence  on  oath,  being  mentally  rather  back- 
''^7>fn;,.^h  rStCkiue  c^^^^^     Shetoldhermotherthat  "daddy haddone  bad 
ward  though  a  blight  iookmg^  evidence.    The  mother  was  (m 

^^'n^o'^ellth  tWWons  of  ?£e  Criif ill  Law  Amendment  Act,  1885)  awilling 

?z  ^^^^^  c  roXtf  jrrXeT.^'^ 

violence  bruises  P   externally,  but  the  oi^^^^^^^^^^^^iJ^A^^  It  was  found, 

entire  circumference  and  the  perineum  .^^^^W  tZ  S  in  a  state  of 
on  inspection,  that  the  orifice,  as  ^^.^'^^^^J^f^.^eHt  its  lin^  of  junction  with 
gangrene,  -"i.^haVt^^^^^^^  There  wa  no  u'^^^^^^^^^^       the  labia  and  clitoris 

fadtrund^r^^^^^^^^^  T^^s  and  Oa..,  1860,  1,  p.  560).  Thepnsoner 

subsequently  confessed  his  guilt.  ^g^g  ^0), 

A  case  was  communicated  to  the  ^"'^^^^  a  child  by  the  act 

which  proves  that  extensive  injuries  ^''JJI^XISXZb  ot  age,  Ld  very 
of  violation.    The  girl  m  tt^is.  instance  was  aW  3,^^^^^^^      0^  g^,^^  ^^^^j^ 

intelUgent.  From  her  description  of  ^^e^^^-^^^*'^^^^^^^^  it  was  found  that 
probably  owing  to  ^\^'J'''%fJ^JZns.^O^^  laceration' extended  from  the 
the  vagina  was  I'^iptiii^^.iVfjX  rS  vaginal  septum  and  perineum  down  to 
lower  part  downwards,  djT'ii^gJf ^ ^J^,. o^^^^  in  the  coats  of  the  rectum; 
the  verge  of  the  anus.  Thei;e  ^^^.^^^^^^'Js  ^^^^^^^  as  laterally  ;  the  parts  were 
the  orifice  of  the  vagina  was  l^^^^^^^d  up^vaids  a^  ^^^>^  ^  J  ^^^^^ 

raw,  swollen,  and  very  tender.    When       chiia  was  ^  ^^^^^ 

the  limbs  and  clothes ;  she  i;f'^°;^;^|J^°^,^^^^^^^  question  raised  m 

months.    I>ii-eferencetothe  case  of  Amos^W^^^^^^  h^^^  ^^^^^ 

favour- of  the  prisoner,  whether  ^^J^Je^ofX  prof e 

effected  in  rape  on  a  girl.    Some  eminent  me^^^  ciixumstances  (see 

may  occur. 

Young,  aged  twelve  (she  would  have  t^^^^T^YowYei  sufie4  from  redness  and 
examSled^oth  the  girl  and  the  px«^^^^  ,,giiia  The 

sweUine  of  the  vulva  and  a  P^^i'^^^^^*  ^^^^^^  caused  pam. 

hymen  had  been  shghtly  lacerated  on  the  iett  siae. 
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The  "•irl  walked  as  if  it  pained  her.   She  was  admitted  into  the  Lock  Hospital  on  the 
ISth^Soptembcr,  and  discharged  on  the  9th  October.    I  found  him  suiloriug  from 
an  inguinal  hernia  (right  side).    There  was  a  slight  moisture  from  the  meatus  on 
pressure,  but  no  indication  of  recent  gonorrhoea. 
The  prisoner  was  convicted  and  sentenced  to  two  years'  hard  labour. 

In  another  case  lie  found  the  vagina  dilated  and  hjanen  lacerated 
in  a  girl  nearly  fourteen  years  old  ;  the  prisoner  was  acquitted. 

In  a  girl  of  twenty-five,  alleged  to  have  heen  violated  hy  three  men, 
he  found  no  evidence  whatever  of  injury, 

Li  several  others  (the  crime  seems  to  be  peculiarly  common  in 
Liverpool)  there  were  similar  slight  injuries.  The  one,  however,  which 
Dr.  Lowndes  describes  "as  the  worst  case  I  have  yet  had,"  is  the  one 
above  of  Crowley. 

In  1840,  Brady  communicated  a  case  of  alleged  rape  on  a  female  infant  only 
eleven  months  old,  in  which  the  violence  done  to  the  genitals  proved  fatal.  During 
the  march  of  a  regiment,  the  prisoner,  a  soldier,  who  was  with  the  sick  car,  took 
the  child  from  its  mother  to  carry  it  some  way  for  her.  The  child  was  quite  well 
when  he  took  it :  he  walked  on  quickly,  and  was  out  of  the  mother's  sight  in  half 
an  hour.  When  she  came  up,  he  had  the  child  standing  on  the  grass  facing  him, 
and  he  was  bent  over  it :  with  one  hand  he  held  the  child's  petticoats  up,  and  the 
other  was  covered  with  blood.  He  told  the  mother  that  the  child  was  ill  and  passing 
blood.  The  mother  rolled  it  in  her  shawl,  and  carried  it  to  an  apothecary ;  but  no 
examination  was  then  made,  and  it  was  not  until  the  next  morning  that,  in  washing 
the  child,  the  marks  of  violence  were  seen.  This  was  the  substance  of  the  mother's 
evidence,  which  was  uncontradicted  at  the  trial.  A  surgeon  examined  the  child 
twenty  houi's  after  the  alleged  outrage  :  it  was  then  in  a  state  of  collapse,  and  it 
died  in  a  few  hours.  All  the  external  parts  of  generation  were  found  in  a  torn 
state,  and  violently  inflamed ;  the  perineum  was  torn  nearly  through ;  the  nymphse 
and  the  mucous  Lining  of  the  labia  and  clitoris  were  likewise  lacerated,  so  that  the 
whole  presented  the  appearance  of  a  large  lacerated  wound  in  a  high,  state  of 
inflammation.  After  death,  besides  the  above-mentioned  appearances,  the  vagina 
was  found  greatly  dilated  and  torn  from  its  attachment  to  the  neck  of  the  womb 
IDosteriorly,  making  a  large  opening  into  the  cavity  of  the  abdomen,  in  which  a 
quantity  of  bloody  serum  was  effused  {Med.  Gaz.,  vol.  26,  p.  160).  Wilde,  on 
making  inquirj'-  into  the  particulars  of  this  case,  ascertained  that  there  was  no 
proof  of  the  actual  perpetration  of  rape.  The  severe  injuries  to  the  genital  organs 
which  led  to  death  were  produced,  it  was  alleged,  bj'  the  fingers — the  man  being  at 
the  time  partially  intoxicated  {Duh.  Quart.  Jour,  of  Med.  Sc.,  February,  1859, 
p.  51).  This  can  scarcely  be  regarded  as  exculpatory;  for  if  a  female  child  is 
destroyed  by  culpable  violence  to  the  genital  organs,  it  can  create  no  difference,  on 
a  charge  of  manslaughter,  whether  the  injuries  were  produced  by  the  fingers  or  by 
the  male  organ.  A  case  in  which  much  violence  was  done  to  the  genitals  of  a  girl 
eight  years  of  age  has  been  reported  by  Lender  (Horn's  Vierteljahrsschr.,  1865, 
1,  p.  355.)  The  jmi-ts  were  swollen  and  lacerated,  the  hymen  had  been  recently 
destroyed  and  blood  was  effused.  These  in  juries  were  attributed,  on  the  part  of  the 
defence,  to  a  criminal  assault  by  a  boy  only  six  years  of  age,  which  was  wholly 
improbable,  or  to  the  introduction  of  the  fingers,  but  these  two  theories  were  shown 
by  Lender  to  be  inconsistent  with  the  condition  of  the  parts,  and  with  the  medical 
facts  proved.  The  defence  was  concocted  to  screen  the  criminal  act  of  an  adult. 
Penard  has  published  some  practical  remarks  on  this  subject  ("Ann.  d'Hyg.," 
1860,  2,  p.  364). 

_  In  1858,  a  girl,  seven  years  old,  was  brought  into  Guy's  Hospital,  owing  to 
injuries  resulting  from  a  perpetration  of  rape  by  a  boy  under  seventeen  j^ears  of 
age.  About  half  an  hour  had  elapsed  when  she  was  examined,  when  there  was 
lound  a  complete  destruction  of  tho  hymen,  with  a  laceration  of  about  one-eighth 
ot  an  inch  extendmg  into  the  perineum.  There  had  been  profuse  bleeding,  as  the 
clothes  were  saturated  with  blood.  There  was  then  no  complaint  of  pain,  and 
there  were  no  scratches  or  marks  of  violence  on  any  part  of  the  body.  There  was 
no  clLscharpe  of  a  purulent  kind.  Tho  child  was  of  a  scrofulous  habit ;  but  she  was 
not  suueniig  from  vaginitis,  and  appeared  in  other  respects  perfectly  healthy. 
X  orty-eigut  houi-s  after  tho  occurrence  the  bleeding  had  ceased,  and  the  extent  of 
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the  lacerations  was  very  perceptible.    There  was  no  discharge  of  any  kind  from  the 
vagina,  and  no  inflamed  or  swollen  condition  of  the  parts.     The  boy  was  exammed 
about  an  horn-  after  the  perpetration  of  the  rape,  and  although  ho  had  been  under 
strict  custody,  and  had  had  no  opportunity  of  changing  his  clothes  there  was  ?io 
hlood  found  about  his  private  parts,  or  on  his  clothing.     It  is  probable  as  the  boy 
was  interrupted  in  the  act  by  the  screaming  of  the  girl,  tuat  he  suddenly  withdrew 
after  having  caused  the  laceration,  and  that  the  bleeding  was  an  after-effect  of 
oozing  from  the  ruptured  vessels.    This  is  an  important  fact,  because  had  not  the 
circuSistances  been  known,  the  absence  of  blood  on  his  person  might  have  been 
construed  into  a  proof  of  innocence.     Sawyer  met  with  a  case  m  which  a  rape  was 
committed  on  a  girl  set.  5.    There  was  a  bruised  and  swoUon  state  of  the  genitals  ; 
the  hymen  was  not  ruptured,  and  there  was  no  laceration  of  parts.    In  spite  of  this, 
a  large  amount  of  blood  had  been  lost.    This  bleeding,  he  considers  took  place 
from  the  hymen,  which  was  in  a  highly  congested  state.    The  man  who  had  per- 
petrated the  crime  was  examined  soon  afterwards,  ^ut  no  appearance  of  b  ood  was 
found  on  his  organs ;  there  were  a  few  stains  only  on  the  fro"*  « 
Orleans  Med.  Oaz.,  1858,  p.  283).    A  case  occurred  to  Sells  in  18b3,  m  which  he 
found  on  exammg  the  person  of  a  girl  said  to  have  been  violated  laceration  of  he 
hymen,  a  clot  of  blood  recently  effused  lying  on  the  vu  va  and  the  thighs  o  he 
ctod  smeared  with  blood,  quite  fi-esh ;  there  was  also  blood  on  the  sl^eets  of  the 
child's  bed     The  next  morning  he  exammed  the  accused,  but  he  could  hnd  no 
trace  of  blood  upon  him  or  on  the  clothing  which  he  wore  at  the  time  of  the  alleged 
assault:    In  this  case,  as  there  was  a  failure  of  identity,  the  accused  was  discharged. 

The  following  case  is  also  interesting  on  account  of  the  seminal 
evidence  : — 

Assizes  '>4th  November,  1893,  before  Mr.  Justice  Day  Samuel  Lew  is  Chambers 
20,  wa  c'o^vi^ted  of  attempting  to  carnally  know  Kate  O'Hanlon  -t^/i -J  was 
sentenced  to  20  months'  imprisonment  with  hard  labour.    Theie  was  evidence  ot 
Tght  penetration  and  seminal  fluid  was  found  on  her  thigh,  her  boot  (right),  and 
her  drawers. 

If  no  Marks  of  Violence  are  Found.-When  there  are  no 

marks  of  violence  or   physical  injury  about  the  pudendum  of  a 
Chi   ,  .vl  etler  because  Lne  originally  existed,  or  they  existed  and 
had  disappeared   in  the  course  of  time,  a   medical  witness  must 
leave Te  p rSof  of  rape  to  others.    He  can  only  answer  questions  of 
possib   ty^  or  probability,  according  to  the  special  facts  proved.  It 
T.  hoTS:v  in  all  cases  his  duty  to  be  guarded  m  giving  an  opinion 
l.'at  a  i^e'has  been  perpetrated,  when  there  is  ^/otal  absence  o^^^^^^^^ 
of  violence  on  the  genitals.    It  is  true  that  rape,  m  a  legal  sense,  may 
be  ne  pe  rated  ^^^^^  marks  on  a  child 

but^hen  he  IH.'^^       the  crime  will  not  depend  on  mechcal  evidence 
o    V     The  absence  of  marks  of  violence  on  the  genitals,  when  an  early 
xtinaViont:  been  made,  furnishes  a  ^^-^^J^^^^^^^Z 

Zl  nl  physical  appeavance  to  eon-obo™te  the  accusafon.  (See  a  pap« 
by  Toulmouche,  "Aim.  cVHyg.,"  1864,  2,  p.  838.) 
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of  facts  of  this  Ifiucl  must  rest  more  upon  general  than  on  medical 
evidence,  unless  the  injuries  obviousl}'^  indicate  the  use  of  some  weapon 
or  instrument.  It  should  be  remembered  that  the  hymen  is  not  always 
present  in  young  children ;  it  may  be,  according  to  some,  congenitally 
deficient,  or,  what  is  more  probable,  it  may  have  been  destroyed  by 
ulceration  or  suppurative  inflammation  of  the  parts — a  disease  to  which 
female  infants  of  a  scrofulous  habit  are  subject.  The  absence  of  this 
membrane,  therefore,  can  afford  no  proof  of  the  perpetration  of  the 
grime,  unless  we  find  traces  of  its  having  been  recently  torn  by 
violence. 

Chevers  states,  on  the  authority  of  a  missionary  well  acquainted 
with  the  habits  of  the  natives  of  Calcutta,  that  mechanical  means  are 
commonly  employed,  even  by  the  parents  of  immature  girls,  to  render 
them  ax>t(B  viris,  esi^eciall}^  by  the  use  of  the  fruit  of  the  plantain.  In 
one  instance  a  man  was  convicted  of  rape  Avho,  according  to  the  evidence, 
had  previously  used  a  small  stick — ad  deohstruenclam  viam.  This  led 
to  effusion  of  blood,  but  to  no  ijermanent  injury.  It  is  scarcely 
credible  that  mothers  should  resort  to  such  practices,  nevertheless 
the  facts  are  too  well  accredited  to  admit  of  denial.  Casper  examined 
a  girl  only  ten  years  of  age,  whose  vagina  had  been  dilated  by  the 
mother,  at  first  with  two  fingers,  afterwards  with  four,  and  finally  by 
means  of  a  long  stone  introduced  into  it,  in  order  to  fit  her  for  inter- 
com-se  with  men.  The  hymen  was  not  destroyed,  but  there  were 
lacerations  in  it ;  the  mucous  membrane  was  reddened  and  painful  to 
the  touch,  and  there  was  a  mucous  discharge  from  it  ("  Gerichtl.  Med.," 
vol.  2,  p.  162).  A  fact  like  this  proved  that  medical  evidence  can  do 
no  more  than  show  tliat  a  girl  with  such  appearances  about  her  sexual 
organs  has  suffered  from  some  mechanical  violence  applied  to  the  part,  ' 
but  whether  by  the  human  member,  or  any  other  physical  means,  it 
would  be  impossible  to  say. 

If,  moreover,  there  has  been  considerable  delay  before  inspection, 
inflammation,  followed  by  sloughing  or  mortification,  may  have  set  in 
and  such  may  destroy  life,  especially  in  children  of  an  unhealthy 
habit.  Care  should  be  taken  that  the  symptoms  of  a  malignant 
form  of  disease  (noma,  a  form  of  destructive  ulceration),  to  which 
female  children  are  sometimes  subject,  are  not  mistaken  for  criminal 
violence.  The  case  of  Amos  Greenwood  (LiverpoolWint.  Ass.,  1857) 
IS  of  some  interest  in  this  respect.  The  prisoner  was  convicted  of  the 
manslaughter  of  a  female  child  under  ten  years  of  age,  as  the  result  of 
injuries  produced  by  a  criminal  assault.  The  main  facts  against  the 
prisoner  were  considered  by  the  court  and  jury  to  be  clearly  proved  :  he 
was  convicted  Ihe  propriety  of  this  conviction  was  questioned  by 
Wilde  {Duh,  Quart.  Jour,  of  Med.  ScL,  February,  1859,  p.  51).  It 
would  be  impossible  in  tliis  place  to  give  an  analysis  of  the  conflicting 
statements  and  counter-statements  which  have  been  made  respecting 
Gieenwood  s  case ;  but  tliere  is  no  reason  to  doubt  that  the  prisonel- 

cLT^^^T^\^\^^'^  ^  '"'^"^^e^-      the  Northern 

wbol     f  H  "      \      1''-'^     ^^'"^  was  present  and  heard  the 

wiiolt  of  the  evidence,  informed  the  author  that  it  was  satisfactorily 
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pi'ovecl  that  violence  had  been  done  to  the  genital  organs,  and  in  the 
general  opinion  of  the  bar  the  nnin  was  rightly  convicted.  The  reader 
will  find  the  evidence  fully  discussed  in  the  Med.  Times  and  Gaz.,  1859, 
1,  pp.  361,  417,  442,  518,  544,  638  ;  and  2,  p.  21 In  the  following  case 
of  nomajmdendi  no  charge  of  rape  was  made  against  any  person,  but  the 
facts  may  serve  to  show  under  what  circumstances  such  a  charge  might 
he  made. 

A  girl,  £et.  5,  died,  as  it  was  suspected,  from  the  effects  of  poison.  There  was  a 
congested  state  of  the  stomach,  but  no  poison  was  found.  The  genital  organs 
externally,  and  the  skin  around  and  beyond  the  anus,  were  intensely  inflamed, 
swollen,  and  ulcerated,  and  in  an  approaching  state  of  gangrene  or  sloughing.  The 
hymen  was  destroyed  posteriorly,  and  the  lining-membrane  of  the  vagina  and 
uterus  was  much  inflamed,  of  a  dark  pui-ple  coloui-,  with  softening  and  disorganisa- 
tion of  substance.  The  upper  inguinal  glands  were  enlarged  on  both  sides.  The 
child  was  in  a  neglected  and  dirty  state.  The  mother  attributed  this  diseased 
condition  of  the  genitals  to  a  fall  which  the  gui  had  met  with  a  fortnight  before. 
There  was  no  ground  to  believe  that  any  one  had  had  connection  with  the  deceased. 

In  a  case  which  occuiTed  to  Bullen,  a  girl  aged  seventeen  was  violated  by  several 
men  in  succession;  she  then  became  insensible,  and  was  unable  to  state  how  often 
the  act  had  been  perpetrated.  When  examined  the  next  day  the  genitals  were 
bloody,  inflamed,  and  painful;  the  hymen  was  ruptured,  the  fourchette  torn,  and 
the  labia  and  perineum  presented  a  dusky  appearance  of  inflammation.  In  spite 
of  treatment  ulceration  followed,  and  the  clitoris,  nymphs,  perineum,  labia,  and 
mons  veneris  sloughed  away,  leaving  the  pubis  exposed.  After  a  long  illness  the 
ulcer  healed,  and  the  gui  left  the  infirmary.  At  no  period  were  there  symptonis  of 
syphilis.  Such  a  state  of  the  parts,  obviously  a  result  of  violence,  might  have  been 
erroneously  ascribed  to  noma  or  malignant  ulceration  or  mortification  of  the  genitals, 
as  is  observed  in  some  eruptive  fevers  {Dub.  Med.  Press,  March,  1840;  Becks 
"Med.  Jiu-ispr.,"  vol.  1,  p.  160). 

Evidence  from  Vaginal  Discharges— The  existence  of  a 
purulent  discharge  from  the  vagina,  as  a  result  of  vaginitis  or 
inflammation  of  the  vagina,  has  been  erroneously  adduced  as  a 
sign  of  rape  in  young  children.  The  parents,  or  other  ignorant 
persons  who  examine  the  child,  often  look  upon  this  as  a  positive 
proof  of  impure  intercourse;  and  perhaps  lay  a  charge  against  an 
innocent  person,  who  may  have  been  observed  to  take  particular  notice 
of  the  child.  Some  cases  are  reported  by  which  it  would  appear  that 
men  have  thus  narrowly  escaped  conviction  for  a  crime  which  had 
really  not  heen  perpetrated.  _      .  •  n 

A  purulent  discharge  with  aphthous  ulceration  is  occasionally  a 
result  of  simple,  i.e.  non-venereal  vaginitis  (inflammation  of  t^ie 
vagina)  in  young  children.  It  may  arise  from  local  causes  of  irrita- 
tion-as  worms  or  uncleanly  habits-and  is  observed  especially  in 
children  of  a  scrofulous  habit.  It  is  frequently  met  with  in  girls 
up  to  six  or  seven  years  of  age  :  and  children  thus  affected  have 
been  tutored  to  lay  imputations  against  innocent  persons  lor  tiie 
purpose  of  extorting  money.  Capuron  mentions  two  cases  m  whicli 
charges  of  rape  on  children  were  falsely  made  agamst  innocent 
persmis,  on  account  of  the  existence  of  purulent  discharge  the  natui;e 
of  which  had  been  mistaken  ("Med.  Leg.  des  Accouchemens  p.  41). 
Locock  observes  that  the  purulent  discharges  of  female  children  a  e 
attended  with  redness  and  swelling  of  the  ^^'g'^^^^'     V  ' 

sometimes  accompanied  with  excoriation  and  sloughing  ot  the  skin, 
owTng  to  the  irritating  nature  of  the  discharge  South,  connnenti  g 
on   this   statement  ("  Chelius's  Surgery,"  vol.  1,  p.  161).  justly 
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remarks  that  a  knowledge  of  these  facts  "is  liiglily  necessar}',  as 
there  is  no  doubt  that  many  men  have  sufifered  capital  punishment 
from  the  ignorance  of  practitioners  on  this  point;  and  even  now, 
with  our  better  knowledge,  it  is  by  no  means  unfrequent  to  hear 
of  medical  men  giving  a  decided  opinion,  which  is  almost  certainly 
erroneous,  upon  the  gonorrhoeal  character  of  pudendal  discharges,  and 
thus  jeopardising  the  character  if  not  the  liberty  of  an  innocent  man. 
On  ail  occasions  of  giving  opinion  or  evidence  in  such  cases,  a  practi- 
tioner is  bound  to  speak  with  extreme  caution,  before  he  makes  a 
positive  statement  as  to  the  gonorrhoeal  character  of  the  discharge." 
The  importance,  if  possible,  of  making  a  clear  distinction  between 
gonorrhoeal  inflammation  and  vaginitis  in  children  is  strongly  felt  in 
reference  to  cases  which  involve  charges  of  felony. 

A  gonorrhoeal  discharge  is  generally  very  profuse — much  more 
profuse  than  that  purulent  discharge  which  is  simply  the  result  of  such 
violence  as  is  produced  in  the  commission  of  rape  ;  and  the  last-men- 
tioned discharge,  besides  being  less  profuse,  lasts  for  a  much  shorter 
time.  Casper  has  recommended  that  in  doubtful  cases  another  examiua- 
of  the  sexual  organs  should  be  made  in  ten  or  twelve  days.  If  the 
l)urulent  discharge  has  then  ceased,  or  is  ceasing,  there  is  good  reason 
to  believe  that  it  was  not  the  result  of  gonorrhoea,  but  of  some 
temporary  cause  of  inflammation  in  the  mucous  membrane  ("  lOin. 
Novellen,"  1863,  p.  10).  Of  false  charges  of  this  description  he 
furnishes  various  instances  {Ibid.,  p.  19).  These  old  rules  of  clinical 
surgery  still  hold  good,  but  they  are  of  no  use  whatever  now  that 
modern  bacteriological  research  has  placed  within  our  hands  a  means 
of  definitely  proving  whether  a  vaginal  discharge  is  or  is  not 
gonorrhoeal. 

If  a  discharge  be  present,  a  swab  of  sterilised  cotton  wool  must  be 
dipped  into  it,  and  the  moistened  swab  used  to  inoculate  a  culture 
medium  (for  details  of  the  procedure  vide  any  manual  on  bacteriologj') . 
If  the  gonococcus  can  then  be  identified,  no  doubt  remains  as  to  the 
nature  of  the  discharge  ;  if  a  negative  result  ensues  after  two  or  three 
trials  most  complete  proof  is  obtained  that  the  discharge  is  not 
gonorrhoeal.  [Under  "  Divorce  "  will  be  found  a  report  of  a  case  in 
which  evidence  thus  obtained  was  crucial.] 

Assuming  that  the  surgeon  is  satisfied  that  the  purulent  discharge 
must  have  existed  before  the  alleged  assault,  and  that  it  is  of  the 
ordinary  inflammatory  character  with  which  young  girls  are  liable  to  be 
attacked,  this  would  not  justify  him  in  affirming  that  no  rape  has  been 
attempted  or  perpetrated  on  the  child.  Girls  labouring  under  this 
disease  may  be  the  subjects  of  rape,  and  it  will  then  be  necessary  to 
seek  for  further  evidence  on  the  condition  of  the  hymen,  the  lining- 
membrane  of  the  vagina  and  the  vulva.  If  nothing  is  found  beyond 
what  IS  consistent  with  d  isease,  there  is  an  absence  of  medical  evidence 
to  prove  that  any  rape  has  been  committed.  An  aphthous  state  of  the 
membrane  of  the  vagina  must  not,  under  these  circumstances,  be 
ascribed  to  injury  by  mechanical  violence. 

Charges  of  rape  are  sometimes  rashly  made  in  these  cases,  either 
in  the  absence  or  in  actual  defiance  of  a  medical  opinion.  Hamilton 
has  reported  an  instance  of  this  kind  in  a  child,  a3t.  7  (Dub.  Med. 
Press,  May  4th,  1853,  p.  27G). 
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There  was  an  inflammatory  state  of  the  vagina,  and  a  yellowish  discharge  issued 
from  it ;  hxit  there  was  no  sign  of  rupture,  contusion,  or  any  mark  of  violence. 
The  medical  opinion  was  to  the  eii'ect  that  there  was  nothing  to  show  that  any 
violence  had  heen  used  to  the  child,  or  that  she  had  been  infected  with  venereal 
disease.  Nevertheless,  the  accused  was  placed  on  his  trial ;  but  the  evidence  of 
the  child  broke  down,  and  the  man  was  acquitted. 

In  tlie  same  paper,  Hamilton  relates  a  case  in  which  syphilis  was 
communicated  to  a  girl,  tet.  6,  by  a  hoy  aged  19. 

In  this  case  the  accused  was  found  to  have  numerous  chancres  around  the 
orifice  of  the  prepuce,  and  on  examining  the  little  girl  there  were  chancrous 
excoriations  on  the  inside  of  the  labia.  Other  syphilitic  symptoms  manifested 
themselves.    The  prisoner  was  convicted. 

It  is  in  cases  such  as  these  that  the  examination  of  the  accused 
affords  such  excellent  evidence,  either  confirmatory  of  his  guilt  or 
strongly  suggesting  his  innocence. 

The  subject  of  infantile  leucorrhoea  has  been  investigated  by  Wilde 
("Medico-legal  Observations,  etc.,"  1853).     He  collected  numerous 
instances  illustrating  in  a  remarkable  manner  the  great  danger  to  which 
innocent  persons  are  exposed  by  reason  of  false  cbarges  of  rape  on 
children.    Two  of  these  are  especially  noticed  in  his  essay.    A  charge 
was  raised  against  a  respectable  man  that  he  had  had  intercourse  witb, 
and  produced  disease  in,  two  children.    The  day  and  hour  were 
circumstantially  given,  extorted  as  it  appears  from  the  children  by  the 
parent,  and  the  man  was  put  upon  his  trial.    The  appearances  were 
such  as  are  usual  in  these  cases — a  purulent  discharge  from  the  vagina, 
with  some  excoriation,  but  no  bruise,  laceration,  or  mark  of  violence 
on  tbe  pudendum.    There  had  not  been  any  penetration  of  the  vagina. 
The  charge  against  the  prisoner,  although  unsupported  by  any  affirma- 
tive circumstances,  received  some  strength  from  the  admission  made 
by   one   medical  witness   for  the   prosecution — namely,   that  the 
appearances  might  have  been  the  result  of  violence,  and  that  the 
discharge  might  h&.ve  been  produced  by  friction  with  the  member  of  a 
healthy  man  (Wilde,  ojj.  cit.,  p.  14).    It  was  proved  that  the  prisoner 
was  not  affected  either  with  gonorrhoea  or  syphihs.  Geoghegan, 
Churchill,  and  other  medical  witnesses  of  repute,  gave  testimony  to 
the  effect  that  the  child  was  labouring  under  an  ordinary  form  ot 
disease,  and  that  there  was  no  medical  indication  that  it  had  been 
subiected  to  any  kind  of  violence.    This  testimony  was  not  considered 
by  the  court  to' furnish  a  complete  answer  to  the  charge,  since  it  was 
inferred  that  the  appearances  on  the  child  onight  have  been  caused  by 
the  accused,  without  any  marks  of  violence  being  left  on  the  pudendum. 
So  strong  was  this  feeling,  that,  had  the  case  rested  here,  it  is  probable 
the  accused  would  have  been  convicted  upon  the  unsupported  statement 
of  the  child.    An  alibi  was,  however,  clearly  proved,  and  the  man  was 
acquitted.    In  this  instance,  it  will  be  perceived,  it  was  alleged  tlrat 
a   man  who   laboured   under  no   disease   had   caused  a  pui-ulent 
discharge  in  a  child.    At  the  same  time,  it  was  admitted  that  the 
pudendum  had  sustained  no  violence  whatever.     There  appears  to 
liave  been  not  the  slightest  pretence  for  charging  the  accused  with  tlie 
perpetration  of  rape ;  the  appearances  might  or  might  not  have  been 
caused  in  the  manner  suggested. 
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If  the  child  is  really  labouring  under  syphilis  or  gonorrhoea,  this  may 
furnish,  cceteris  paribus,  evidence  of  impure  intercourse,  either  with  the 
accused  or  some  other  person ;  but  we  should  be  well  assured,  before 
giving  an  opinion,  that  the  discharge  is  really  of  a  gonorrhoeal  and  not 
simply  of  a  common  inflammatory  (purulent)  character.  The  person 
accused,  as  in  the  case  above  related,  might  be  at  the  time  free  from 
the  disease,  but,  if  labouring  under  it,  we  should  then  expect  the 
discharge  to  make  its  appearance  in  the  child  at  a  certain  interval  of 
time  after  the  alleged  intercourse — i.e.  from  the  third  to  the  eighth  day. 
"When  these  conditions  do  not  exist,  it  is  extremely  difficult  to  form  an 
opinion  on  the  subject. 

To  complete  the  evidence  of  bacteriology  it  must  be  remarked  that 
a  man  may  be  apparently  free  from  disease,  and  yet  have  in  his  urethra 
gonococci  which  in  him  are  incapable  of  causing  a  discharge,  but  which, 
transplanted  to  a  new  field  in  the  vagina,  may  cause  a  severe  attack  of 
gonorrhoea  with  j)rofuse  discharge.  It  is  evident  then  that  the  examina- 
tion of  a  man's  urethra  must  be  ver}^  thorough  before  a  positive 
statement  can  be  made  on  oath  that  he  is  free  from  disease  ;  there  is 
the  proverbial  difficulty  of  proving  a  negative. 

We  should  further  distinctly  satisfy  ourselves  that  gonorrhoea  in  a 
child  could  not  have  arisen  from  infection  by  any  accident  irrespective 
of  intercourse.  This  limitation  is  rendered  necessary  by  the  publica- 
tion of  a  report  of  two  cases  by  Ryan  {Med.  Gaz.,  vol.  47,  p.  744),  in 
which  two  sisters,  one  of  one  year  and  the  other  of  four  years  of  age,  . 
received  the  infection  by  reason  of  their  being  washed  in  a  vessel  of 
water  with  a  sponge  used  by  a  young  woman  affected  with  profuse 
gonorrhoeal  discharge.  Ryan  clearly  traced  the  origin  of  the  discharge 
to  this  unexpected  accident.  Cases  of  this  kind,  thus  accurately 
observed,  convey  an  important  caution  to  medical  witnesses  ;  i.e.  that 
they  should  not  infer  criminal  intercourse  merely  from  the  existence  of 
a  gonorrhoeal  discharge,  in  the  absence  of  marks  of  violence  to  the 
genitals  or  of  other  strong  corroborative  proofs. 

As  a  summary  of  these  remarks  on  purulent  and  muco-purulent 
discharges,  we  may  observe  that  they  should  not  be  admitted  as 
furnishmg  corroborative  evidence  of  rape,  except,— 1st,  when  the 
accused  party  is  labouring  under  gonorrhoeal  discharge  ;  2nd,  when 
the  date  of  its  appearance  in  a  child  is  from  the  third  to  the  eighth  day 
after  the  alleged  intercourse ;  and  3rd,  when  it  has  been  satisfactorily 
established  that  the  child  had  not  suliered  from  any  such  discharge 
previously  to  the  assault.  It  may  be  said,  however,  that  all  these  con- 
ditions may  exist,  and  yet  the  accused  be  innocent ;  for  a  child  may, 
either  through  mistake  or  design,  accuse  an  innocent  person.  This' 
however,  removes  the  case  entirely  from  the  hands  of  a  medical  jurist! 
(ihe  reader  will  find  much  information  on  tliis  subject  in  a  paper  bv 
Penard,  "  Ann.  d'Hyg.,"  I860,  2,  pp.  130,  345.)  x  i  .) 

ancUhfrVJ^n^^f?  °'  September  1843),  the  prosecutor,  a  cliild  between  twelve 
her  S  Sn^^r  t  ^f^'^^'^^'fd  he  defendant  with  having  committed  a  rape  upon 
£  hi  fl^  -1  ^""^  made  all  the  resistance  in  her  power.  Merrimau  stated 
committPd  Tlf"!  11^  Prosecutiix  two  or  three  days  after  the  alleged  olionco  was 
waTTverv\.i  °P">i°'i  "P°»  the  case,  although  there 

Snrthn^f  fl.T     "'"."^^  y'°  ',°^°  ^^^'i  "•^^'l-    ^''othcr  medicuf  witness 

fS  a  di;oLo  r  ^'n^  been  under  his  care  for  the  last  eight  or  nine  days 

lor  a  disease  (gonorrhoea)  with  which,  in  his  opinion,  she  had  been  infected  for  a 


138 


•BAPE  ON  ADULTS. 


considerable  time ;  and  a  third  deposed  that  the  prisoner  was  not  infected  with 
this  disease.  Merrinian,  however,  said  that  the  prosecutrix  was  not  labouiing 
under  the  disease  when  he  examined  her.  It  is  difficult  to  explain  how  this 
discrepancy  on  a  matter  of  fact  of  some  importance  could  have  arisen.  The  jury 
acquitted  the  prisoner.  In  another  case  v.  M'Bonough ,  C.  0.  C. ,  October,  1843), 
Trench  and  Tucker  deposed  that  the  gonorrhoea  under  which  the  prosecutrix  (aet.  15) 
laboured  had  not  existed  longer  than  a  week  ;  it  might  have  been  of  longer  standmg, 
but  it  certainly  could  not  have  existed  for  six  weeks  [this  is  probably  an  incorrect 
inference.— El).],  the  date  at  which  it  was  alleged  that  the  rape  had  been  per- 
petrated by  the  prisoner,  and  the  disease  communicated.  The  prisoner  was 
acquitted.    (See  Casper's  "  Gerichtl.  Med.,"  vol.  2,  p.  167.) 

The  following  case  was  tried  at  the  St,  Louis  Criminal  Court. 

A  man  was  charged  with  an  attempt  to  violate  a  child,  set.  9.    The  evidence 
against  the  prisoner  was  chiefly  based  on  an  extorted  admission  from  the  prosecutnx, 
and  on  the  discovery  on  her  clothes  of  certain  stains  supposed  to  have  been  produced 
by  seminal  fluid.   The  mother  examined  the  genitals,  and  found  them  mflamed  and 
discharging  matter,  although  several  weeks  had  elapsed  since  the  alleged  attempt. 
A  medical  practitioner  was  called  to  the  girl ;  he  found  the  nymphfe  and  orifice  in 
a  state  of  inflammation,  which  might  have  arisen  from  some  morbid  cause ;  but  he 
was  unable  to  give  any  positive  opinion  respecting  the  nature  of  the  discharge. 
About  eight  days  after  this,  the  girl  was  examined  by  Stephens,  when  the  parts 
were  still  much  inflamed,  and  discharging  muco-purulent  matter  ;  the  hymen  was 
uniniured.    The  defence  of  the  prisoner  was,  that  he  was  not  guilty  of  the  assault, 
and  that  he  was  not  labouring  under  gonorrhoea  at  the  time  of  the  alleged  attempt. 
He  was  convicted.    ("  Brit.  Amer.  Jour.,"  May,  1S48,  p.  19.) 

It  is  not  improbable  that  this  was  a  case  of  vaginal  inflammation 
mistaken  for  gonorrhoea;  for,  as  it  has  been  already  stated,  the  bacterio- 
locrical  test  is  the  only  certain  means  of  distingmshmg  the  two  lands  ot 
discharges.  The  jury,  however,  decided  by  moral  circumstances,  and 
not  by  medical  evidence.  The  existence  of  an  unruptured  hymen 
merely  proved  that  there  had  not  been  penetration  ot  the  vagina. 

Evidence  from  Violence  other  than  that  to  the  Pudendal 

ReeionS.-With  respect  to  marks  of  violence  on  the  body  ot  a  young 
child  these  are  seldom  met  with,  because  no  resistance  is  commonly 
made  by  mere  children.    Bruises  or  contusions  may,  however,  be 

Tr»'i:^n;:^;;r;ur  present  limit  t^^ 
bility  of  such  marks  on  the  body  and  the  more  the  ""Po^'t^;^,^^ 
attached  to  them  when  found,  or  at  least  to  the  explanation  of  how  they 
were  produced. 


EAPE  ON  GIRLS  OVER  SIXTEEN  AND  WOMEN. 
In  these  cases  medical  evidence  is  of  much  less  value  than  in  the 

the  evidence  that  it  may  be  possible  to  give. 

Evidence  from  Violence  if  l^l<':^lJ^^tl^^^^i7. 
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of  the  crime  ;  and  therefore  in  a  true  charge  we  should  expect  to  find 
not  onlv  marks  of  violence  about  the  pudendum,  but  also  injuries  of 
greater  or  less  extent  upon  the  body  and  limbs. 

With  respect  to  such  marks  of  violence  on  the  person,  the  exact 
form,  position,  and  extent  of  these  should  be  noticed  ;  because  a  false 
accusation  of  rape  may  be  sometimes  detected  by  the  violence  being  in 
H  situation  in  which  it  was  not  probable  that  the  ravisher  would  have 
produced  it.  AVhen  bruises  are  found,  the  presence  or  absence  of  the 
usual  zones  of  colour  may  occasionally  throw  light  upon  the  time  at 
which  the  alleged  assault  was  committed.  As  these  marks  of  violence 
on  the  person  are  not  likely  to  have  been  produced  with  the  concurrence 
of  the  girl,  they  are  considered  to  furnish  some  proof  of  the  intercourse 
having  been  against  her  will.  Bruises  upon  the  arms  particularly  may 
be  considered  to  be  reasonable  evidence  of  attempts  at  struggling, 
impressions  of  finger  nails,  too,  would  be  suggestive.  Strong  corrobora- 
tive evidence  of  a  tale  of  struggle  might  be  obtained  from  an 
examination  of  the  accused  for  similar  marks  of  bruises  or  scratches 
about  the  arms  or  face,  and  possibly  even  about  his  penis,  though  this 
is  much  less  likely. 

Evidence  from  Violence  to  the  Pudenda. — In  considering 

this  point  we  must  of  course  at  once  draw  a  distinction  between  a 
virgin  and  a  married  woman  who  is  in  the  habit  of  having  sexual 
connection,  in  the  latter  it  is  extremely  unlikely  that  marks  of  pudendal 
violence  will  be  found,  though  they  must  of  course  be  looked  for, 
because  it  is  commonly  assumed— whether  justly  or  not  may  be  open  to 
doubt — that  rape  is  associated  with  greater  violence  (on  the  part  of  the 
man)  than  sexual  connection  with  consent.  Now  in  a  virgin  the 
physical  appearances  of  rape  about  the  genital  organs  may  be  found, 
whether  the  connection  has  been  voluntary  or  involuntary.  Thus  a 
recent  rupture  of  the  hymen,  laceration  or  bruising  of  the  vagina  with 
effusion  of  coagula  of  blood,  swelling  and  inflammation  of  the  vulva, 
and  stains  of  blood  upon  the  person,  dress,  or  furniture  may  be  met 
with  in  both  cases.  The  question  of  consent  in  these  cases  is  of  great 
importance.  It  is  generally  alleged  as  a  defence,  and  a  medical  man 
will  find  himself  compelled  to  answer  this  question  : — Are  the  marks 
of  violence  found  on  the  genital  organs  no  more  than  you  would  expect 
to  find  in  a  girl  who  had  really  given  consent  ?  A  man  with  a  wooden 
leg  (his  left  leg  having  been  amputated  at  the  thigh)  was  charged  with 
rape  on  a  girl,  ^et-.  15.  She  was  examined  soon  after  the  violence,  and 
the  labia  were  found  very  much  swollen,  bruised,  and  inflamed.  In 
addition  to  these  appearances  on  the  genital  organs,  there  were  the 
marks  of  bruises  over  the  right  chest,  breast,  and  shoulder.  These 
latter  certainly  suggested  that  connection  had  been  violent  without 
consent,  but  the  man  alleged  that  the  girl  gave  her  consent,  where- 
upon the  following  question  arose  : — Could  such  appearances  as  you 
have  described  about  the  labia  have  been  produced  by  connection 
with  consent  ?  A  reply  was  given  by  the  medical  witness  which  left 
the  matter  in  question  doubtful.  The  condition  of  the  genital  organs 
and  the  marks  of  violence  on  the  body  in  tliis  case  were  adverse  to  the 
theory  of  consent ;  but  in  expressing  an  opinion  under  such  circum- 
stances it  must  be  remembered  that,  from  the  difference  in  the  size  of 
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the  organs  of  an  adult  male  and  a  girl  of  fifteen  years  of  age,  it  is 
hardly  probable  tliat  intercourse  with  consent  could  take  place  without 
causing  subsequent  swelling  and  inflammation  of  the  labia  and  vagina. 
In  making  an  examination,  the  greatest  care  should  be  taken  by  the 
practitioner  to  fix,  at  the  time  of  examination,  a  probable  date  for  the 
marks  of  injury  to  the  genitals  or  other  parts  of  the  body,  as  it  is  by 
the  aid  of  such  observations  that  the  truth  or  falsity  of  a  charge. may  be 
sometimes  clearly  established. 

It  is  probable  that  in  these  cases  of  adult  virgins,  if  the  charge  were 
well-founded,  the  hymen  would  be  ruptured,  as  the  intercourse  is 
always  presumed  to  be  violent :  but  there  might  be  some  degree  of 
penetration  without  this  being  a  necessary  result,  especially  if  the 
membrane  were  small,  or  placed  far  up.  At  any  rate,  a  girl  may 
sustain  all  the  injury,  morally  and  physically,  which  the  perpetration 
of  the  crime  can  possibly  bring  upon  her,  whatever  may  have  been  the 
degree  of  penetration  ;  and  for  this  reason,  it  is  very  properly  laid  down 
by  our  law,  that  the  crime  consists  in  the  mere  proof  of  penetration. 
The  fact,  however,  is  generally  clearly  made  out  by  the  statement  of  the 
girl.  Girls  of  tender  age  are  sometimes  violated  by  boys  ;  the  amount 
of  physical  injury  inflicted  in  such  cases  is  usually  less  than  when  the 
assailant  is  an  adult.  In  addition  to  other  cases  reported,  Geoghegan 
communicated  to  the  author  one  which  was  the  subject  of  a  trial  at  the 
Liverpool  Winter  Assizes  of  1862.  A  boy,  aged  seventeen,  committed 
a  rape  on  two  children,  one  aged  eight  years,  and  the  other  ten  years  ; 
he  then  attempted  to  commit  a  rape  on  a  third  girl,  aged  eleven  years. 
These  crimes  were  perpetrated  in  about  half  an  hour,  during  which  time 
he  was  alone  with  the  children.  He  was  convicted  of  felony  for  rape 
on  the  youngest  child,  and  sentenced  to  four  years'  penal  servitude. 
It  seems  to  the  editor  that  when  an  adult  man  violates  a  virgin 
there  must  be  such  a  degree  of  laceration  that  it  would  be  impossible 
from  it  alone  to  estimate  the  problem  "  with  consent  or  not  ?  " 

When  a  woman  has  already  been  in  habits  of  sexual  intercourse,  there 
is  commonly  much  less  injury  done  to  the  genital  organs.    The  hymen 
will,  in  these  cases,  be  found  destroyed  and  the  vulva  dilated.  Still  as  the 
intercourse  is  presumed  to  be  against  the  consent  of  the  woman,  it  is  most 
likely  that  when  there  has  been  a  proper  resistance,  some  injury  will  be 
apparent  on  the  pudendum  ;  and  there  will  be  also,  probably,  extensive 
marks  of  violence  on  the  body  and  limbs.    These  cases  are  generally 
determined  without  medical  evidence  by  the  deposition  of  the  woman, 
corroborated,  as  it  should  always  be,  by  circumstances,    ihis  statement 
regarding  the  presence  of  marks  of  violence  on  the  pudendum  ot  a 
married  woman,  on  whom  a  rape  is  alleged  to  have  been  committed, 
requires  some  qualification.    In  two  cases  of  rape  on  married  women, 
in  which  the  crime  was  completed  in  spite  of  the  resistance  of  the 
women,  there  were  no  marks  of  violence  on  the  genital  organs  in  eitlier 
case,    in  one  (i?.  v.  Owen  and  others,  Oxford  Cir..  1839).  it  appedrs 
that  while  an  accomplice  held  the  head  of  the  woman  with  her  lace 
downwards  between  his  thighs,  the  prisoner  had  forcible  intercourse 
with  her  from  behind,— her  thighs  having  been  first  widely  separated. 
In  the  second  case  an  accompHce  held  the  woman  down  on  a  bed  by  hei 
neck,  while  the  prisoner  separated  her  thighs,  and  thus  had  mtercouise 
with  her     She  was  examined  nine  hours  afterwards  by  an  experienced 
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surgeon,  and  he  found  no  mark  or  trace  of  violence  on  or  anywhere  near  her 
pudendum.  There  were  bruises  oi>  her  arms,  neck,  and  legs,  where 
she  had  been  forcibly  held  down.  In  each  of  these  cases,  it  will  be 
seen  that  the  woman  had  not  to  struggle  with  a  single  assailant ;  and 
there  can  be  no  doubt  that  if  a  married  woman  is  rendered  powerless 
by  many  persons  being  combined  against  her,  or  if  she  is  rendered 
insensible  by  intoxicating  drinks  or  narcotic  vapours,  a  rape  may  be 
perpetrated,  without  any  injury  whatever  to  the  genital  organs.  A 
separation  of  the  thighs  in  a  married  woman  will  cause  such  a  dilata- 
tion of  the  parts,  as  to  render  it  easy  for  the  male  organ  to  penetrate 
the  vagina  without  leaving  any  traces  of  violence  on  the  labia  or  the 
female  organs  generally. 

On  the  other  hand,  the  vagina  ma}'  be  the  seat  of  violence,  and 
no  marks  to  indicate  a  struggle  or  the  application  of  force  be  found 
on  the  body.  A  woman  was  knocked  down,  her  clothes  were  pulled 
over  her  face,  and  a  rape  was  perpetrated  b}'  the  assailant.  In 
the  position  in  which  she  was  held,  with  her  arms  and  hands 
covered  over,  she  was  half-suffocated,  and  unable  to  offer  any  effectual 
resistance.  She  was  examined  on  the  evening  of  the  day  of  the 
assault.  No  marks  of  violence  were  found  on  her  body,  but  the 
mucous  membrane  of  the  vagina  at  its  commencement  was  contused, 
and  in  some  portions  lacerated ;  and  blood  was  oozing  from  these 
parts.  It  was  considered  that  the  statement  of  the  woman  was 
consistent  with  the  fact  that  there  were  no  marks  of  violence  on 
her  body.  There  was  no  reason  to  suppose  that  the  injury  to 
the  vagina  had  been  caused  in  any  other  way  than  by  a  criminal 
assault. 

Evidence  from  Spermatozoa.— The  law  says  nothing  about 
emission  (only  about  penetration),  and  therefore  no  evidence  from 
spermatozoa  is  indispensable;  at  the  same  time  it  is  occasionally 
necessary  to  examine  spots  and  stains  on  the  linen  of  the  prosecutrix 
and  of  the  accused,  and  there  is  one  place,  viz.,  the  upper  vagina,  which 
might  be  examined  as  corroborative  evidence. 

The  editor's  attention  to  this  last  point  was  drawn  by  Dr.  Mitchell, 
of  Ambleside,  who  rightly  enough  argued  "  that  it  would  be  a  very 
clever  woman  who  would  think  of  i?rocuring  semen  (not  to  mention  the 
difficulty  of  so  doing)  and  injecting  it  into  the  upper  vagina  "  for 
pm-poses  of  establishing  a  false  charge;  and  therefore,  supposing 
spermatozoa  were  found  there,  they  would  be  very  complete  proof  of 
completion  of  the  act  either  with  full  penetration  or  in  such  a  position 
that  ejaculation  threw  them  into  the  vagina.  Their  presence  in  the 
vagina  is  conclusive  proof  of  connection,  but  not  of  rape.  But  their 
absence  is  no  proof  that  connection  has  not  taken  place,  for  they  may 
nave  been  removed  by  washing  or  by  discharges. 

We  have  stated  that  a  rape  may  be  legally  completed  without  refer- 
ence to  emission ;  but  it  is  quite  possible  that  there  might  be  marks  of 
emission  without  any  penetration. 

The  fact  that  spermatic  stains  are  found  on  the  linen  of  the  prose- 
cutrix may  become  of  importance  in  charges  of  assault  with  intent,  as 

Nnvi^i    'Sf  lo'f.^^^-J-  which  was  tried  at  Edinburgh, 

November  27,  1843,  will  show.  ^ 
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The  prisoner,  who  was  at  the  time  labouring  under  gonorrhoea,  was  charged 
with  a  criminal  assault  upon  a  child.  The  shift  worn  by  the  prosecutrix,  and  other 
articles  belonging  to  the  prisoner,  were  subn\itted  to  Goodsir  and  Simpson  for 
examination.  They  found  spermatozoa  iu  some  of  the  stains.  The  stains  on  the 
linen  of  the  prisoner  and  the  prosecutrix  were  similar.  The  prisoner  was  convicted 
of  an  assault  with  intent  to  ravish.    (Cormack's  Edrn.  Jour.,  April,  1844,  p.  343.) 

In  a  case  of  rape  perpetrated  on  a  child,  Sawyer  found  in  addition  to 
blood-corpuscles  and  spermatozoa,  some  woollen  fibres  of  a  blue  and  red 
colour.    This  observation  aided  in  fixing  the  identity  of  the  assailant, 
since  it  was  proved  that  the  man  wore  a  red  flannel  shirt  over  a  bluish- 
grey  woollen  shirt.    {New  Orleans  Med.  Gaz.,  June,  1858,  p.  281.) 
For  methods  of  detecting  spermatozoa,  vide  Vol.  I.,  pp.  134  et  seq. 
A  medical  witness  must  be  prepared  to  consider  the  precis^e  value 
of  evidence  furnished  by  the  microscope  in  the  examination  of  stains 
on  the  dress  of  a  man  accused  of  rape.    A  shirt  may  present  stains  ot 
blood,  urine,  mucus,  or  gonorrheal  discharge,  some  of  which,  but  lor 
the  microscope,  might  be  mistaken  for  spermatic  stains.  Admitting 
that,  the  microscope  enables  an  examiner  to  affirm  that  the  stains  have 
really  been  caused  by  the  spermatic  secretion,  this  does  not  prove  tlmt 
a  rape  has  been  committed,  or  even  that  intercourse  has  been  neces- 
sarily had  with  a  woman.    Such  stains  may  arise  from  natural  discharge, 
or  tiom  disease  (spermatorrhcea),  and  therefore  m  themselves  they  afford 
no  proof  of  intercourse.    If,  from  other  circumstances  m  the  case  it 
should  be  clearly  and  satisfactorily  proved  that  there  has  been  inter- 
course, then  the  presence  of  blood  mixed  with  the  spermatic  stains 
might  in  certain  cases,  justify  an  opinion  that  violence  had  been  used. 
The  discovery  of  spermatic  stains  on  the  dress  of  a  woinan  furnishes 
stronger  evidence  of  intercourse,  attempted  or  perpetrated  than  then- 
discovery  on  the  dress  of  a  man  ;  but,  admitting  that  intercourse  is 
thus  proved,  it  may  still  have  taken  place  with  the  consent  of  the 
woman     These  stains,  when  found  on  the  clothes  of  girls  and  infant 
affonl  a  strong  corroborative  proof  of  the  perpetration  or  of  the  attempt 
to  perpetrate  the  crime. 

Evidence  from  Vaginal  Discharges.-If  discharges  were 

confiJec?  to  those  of  a  recent  gonorrlioeal  origin,  a  very  large  section 
of  Gylcology  would  remain  Tinwritten,  and  for  our  present  purpose 
U  is  only  recent  gonorrhoea  that  can  be  taken  into  considera  ion. 

vaSs  with  a  muco-purulent  discharge  has  been  observed  to 
aril  cl^ir  nf  fSe  complaints',  scarlatina,  measles,  etc.,  -d  diph  hena 
e  vagina  in  children  a^^^  ^^'J^l'r:^^''^  (S 

may  charl^e  a  man  with  the  cj^of -P^e,  and  affiim  ^at  tins  d.chai 

SS:S^\rdS?n^rS  JLl^^ei  .om  those  of 
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ftonorrhcea ;  for  a  leucorrhoeal  discharge  may  resemble  that  of  gonor- 
rhoea. Such  discharges,  commenciug  before,  but  continuing  and  some- 
times becoming  aggravated  after,  mari-iage,  liave  given  rise  to  unfounded 
suspicions  of  infection  from  venereal  disease  imparted  by  the  husband, 
and  have  thus  led  to  suits  of  divorce  (vide  "  Divorce  "). 

In  a  case  reported  by  Legneau  a  young  married  woman  suffered  from  a  discharge 
which  was  pronounced  by  a  medical  man  whom  she  consulted  to  be  gouorrhoeal. 
This  led  to  an  application  for  a  divorce.  A  further  examination  by  other  medical 
practitioners,  with  a  complete  history  of  the  symptoms  from  which  she  had 
suffered,  led  to  the  conclusion  that  she  was  labouring  under  severe  leucorrhoea 
when  she  was  married,  and  that  this  was  followed  by  granular  vaginitis  which 
accounted  for  the  muco-purulent  discharge.    ("  Ann.  d'Hyg.,"  1S70,  2,  p.  192.) 

The  power  of  distinguishing  gonorrhoeal  or  other  venereal  discharges 
from  ordinary  purulent  discharges  has  been  much  debated  in  reference 
to  the  examination  of  women. 

In  a  case  which  occun-ed  to  Lee  a  free  purulent  discharge  from  the  vagina, 
with  a  reddened  and  inflamed  mucous  membrane,  led  him  to  believe  that  it  was 
derived  fi'om  gonorrhoeal  infection ;  but  a  week  afterwards  the  inflammation  had 
disappeared,  the  mucous  membrane  was  of  its  usual  colour,  and  the  discharge 
not  more  than  natui'al.  This  caused  him  to  reverse  his  opinion,  and  to  congratulate 
himself  that  he  had  not  unjustly  accused  the  patient.    [Lancet,  1873,  1,  p.  218.) 

Bacteriological  examination  is  the  only  safe  guide. 


LOSS  OF  PHYSICAL  EVIDENCE. 

We  have  now  considered  the  evidence,  such  as  it  is,  that  enables  us 
to  say  that  connection  has  taken  place ;  it  is  necessary  before  closing 
the  subject  to  say  something  as  to  the  time  at  which  we  may  expect 
this  evidence  to  disappear. 

The  indications  of  rape,  however  well-marked  they  may  be  in  the 
first  instance,  either  soon  disappear  or  become  obscure,  especially  in 
those  women  who  have  been  already  habituated  to  sexual  intercourse. 
After  two,  three,  or  four  days,  unless  there  has  been  an  unusual 
degree  of  violence,  no  traces  of  the  crime  may  be  found  about  the 
genital  organs.  In  the  case  of  an  adult  married  woman  examined  by 
Mayne,_the  appearances  of  injury  which  he  discovered  in  and  about 
the  vagina  had  begun  to  heal  in  less  than  forty-eight  hours;  but  in  a 
case  examined  by  Casper  on  the  ninth  day,  the  lining-membrane  of 
the  vagina  was  still  reddened,  and  the  parts  were  painful.  In  this 
case  the  hymen  was  completely  torn  through.  ("  Gerichtl,  Med.,"  vol.  2, 
p.  157.)  In  married  women,  or  in  those  accustomed  to  sexual  inter- 
course, no  inference  can  be  drawn  from  a  dilated  state  of  the  vagina. 
In  unmarried  women,  and  in  children  when  there  has  been  much 
violence,  the  signs  of  rape  may  persist  and  be  apparent  for  a  week  or 
longer.  Supposing  that  they  are  not  found  at  the  period  of  examina- 
tion, it  may  be  necessary  to  consider  whether  there  has  been  time  for 
them  to  disappear  since  the  alleged  perpetration  of  the  ofltence ;  but 
in  such  cases  it  is  rarely  in  a  medical  witness's  power  to  express  an 
affirmative  opinion  of  the  perpetration  of  the  crime.  Casper  met  with 
a  case  in  which  a  man,  83t.  37,  committed  a  rape  on  a  girl  only  eight 
years  of  age  :  he  was  seen  in  the  act,  and  defended  himself  on  the 
plea  ot  drunkenness.    The  girl  was  examined  by  a  medical  man  on 
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the  da}--  following.  The  labia  were  reddened,  and  there  was  injection 
of  the  membrane  at  the  entrance  of  the  vagina,  which  was  very  sensi- 
tive. As  an  illustration  of  the  rapidity  with  which  the  marks  of 
rape  disappear  in  young  children,  when  not  attended  with  great 
physical  injury,  it  may  be  stated  that  this  girl  was  carefully  examined 
by' Casper  eleven  days  after  the  assault.  The  sexual  organs  were  then 
in  their  natural  state,  and  there  was  not  the  least  appearance  of  local 
injury. 

Medical  practitioners  are  not  always  sufficiently  careful  in  the 
inferences  which  they  draw  from  an  examination  of  children  at  distant 
periods  after  an  alleged  rape.    They  allow  themselves  to  be  deceived 
by  a  plausible  story,  apparently  consistent,  and  thus  see  proofs  of 
rape  on  examining  the  sexual  organs  of  a  girl  many  weeks  after  the 
alleged  perpetration  of  the  crime ;  whereas  had  the  girl  been  brought 
before  them  as  a  casual  patient,  and  they  had  heard  nothing  of  violent 
intercourse,  they  would  have  probably  ridiculed  the  idea  of  setting  up 
a  charge  of  rape  on  so  slender  a  foundation.    The  delay  in  having  the 
examination  made,  unless  satisfactorily  explained,  is  always  a  sus- 
picious circumstance.    On  one  occasion,  a  man  was  tried  on  a  charge 
of  rape  on  a  girl  a  little  above  seven  years  of  age.    About  six  weeks 
had  elapsed  before  the  girl  was  seen  and  examined  by  the  medical 
man,  who  was  the  only  witness  for  the  prosecution  ;  and  after  this 
long  date  he  was  prepared  to  swear  at  the  trial  that  a  rape  had 
been  perpetrated  on  the  child.    Fortunately  for  him,  the  prosecutrix 
was  first  called  as  a  witness.     The  child,  under  cross-examination, 
swore  that  all  that  she  had  previously  stated  before  the  magistrates 
regarding  the  prisoner  was  untrue;  and  her  evidence   so  clearly 
established  the  innocence  of  the  man,  that  the  case  broke  down,  and 
he  was  at  once  acquitted.    But  for  the  medical  evidence  against  him, 
this  man  could  not  have  been  committed  for  trial  on  the  charge  ; 
and  it  is  therefore  desirable  to  consider  the  medical  facts  and  opinions 
on  which  he  was  committed.    The  medical  man  came  to  the  conclusion 
that  the  c^irl  had  been  violated  six  weeks  before  he  saw  her.  There 
had,  in  his  opinion,  been  penetration;  the  vagina  was  unnaturally 
dilated ;  there  was  a  discharge  from  it,  and  an  abrasion  on  the  lett 
side  •  the  mucous  membrane  was  generally  inflamed.      buch  appear- 
ances might  have  existed  as  the  result  of  violence  perpetrated  on 
them  three  months  previously.    He  had  frequently  examined  the  girl 
since,  and  his  conclusions  from  the  first  examination  had  been  con- 
firmed.   He  thought  the  appearances  could  not  be  the  result  ot  any 
accident  or  disease ;  it  was  not  impossible  but  improbable  that  they 
miaht  be  so."    From  what  has  been  already  stated  on  the  medical 
proofs  of  rape,  it  will  be  obvious— 1.  That  in  this  case  there  was  no 
evidence  of  penetration  by  the  male  organ,  and  that  the  appearances 
after  six  weeks  had  elapsed,  did  not  in  any  way  justify  such  an 
opinion  from  an  examination  then  made.    2.  That  the  discbarge,  the 
abrasion,  and  the  inflammation  of  the  vagina  were  all  explicable  on 
other  grounds,  and  did  not  prove  that  a  rape  had  been  committed  on 
the  gifl  at  the  date  assigned.    It  is  highly  probable  that  tins  child  was 
suffering  under  that  kind  of  inflammation  and  purulent  discluu-ge  from 
tl  e  ienital  organs  which  has  been  elsewhere  described  as  a  fertile 
source  0  medical  errors  {ante,  pp.  134,  et  seq.) ;  but  whether  this  be 
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admitted  or  not,  there  was  not  the  sliglitest  proof,  from  tlie  facts 
that  this  girl  had  ever  been  violated,  even  supposing  that  her  owii 
evidence  had  not  shown  that  the  medical  man  had  come  to  a  wrong 
conclusion  from  the  data  before  liim.  Dilatation  of  the  va^^ina  if 
really  present,  could  not  have  been  the  result  of  only  one  attempted 
intercourse  with  a  child  of  such  tender  years,  six  weeks  before  the  date 
of  examination. 

When  there  has  been  great  laceration  of  the  sexual  organs,  then 
certain  appearances  in  the  form  of  cicatrices  ma}'-  remain  ;  but  in  all 
cases  great  caution  should  be  observed  in  giving  an  opinion  of  rape 
having  been  perpetrated,  from  an  examination  made  even  two  or  three 
weeks  after  the  alleged  commission  of  the  offence.  Marks  of  violence 
on  the  person  can  never  establish  a  rape ;  they  merely  indicate  that 
the  crime  may  have  been  attempted. 


FALSE  CHAEGES  OF  EAPE. 

F alse  charges  of  raj^e  may  be  easily  set  up  by  girls  at  the  age  of 
puberty.  The  falsehood  of  the  charge  may,  however,  be  generally 
elicited  by  a  careful  examination  of  the  prosecutrix,  as  in  the  following 
case. 

A  schoohnaster  was  charged  (Swansea  Lent  Ass.,  1869)  with  having  committed 
a  rape  on  a  child  of  thirteen  years  of  age.  The  child  was  unusuaUy  precocious  for 
Her  age,  and  swore  very  distinctly  to  a  rape  having  been  completed.  She  made  no 
complamt,  however,  for  a  week  or  ten  days.  On  examination  there  was  no  mark 
ot  violence  about  her  either  recent  or  remote.  The  gii-l's  story  was  inconsistent, 
^^r^  iiot  supported  by  evidence.  On  cross-examination  she  said  the  prisoner  com- 
mitted the  rape  while  they  were  standing  up.  The  girl  was  short,  and  the  prisoner, 
who  was  sixty  years  of  age,  was  tall.  She  was  quite  sure  that  she  was  never  placed 
on  tHe  gi-ound.    She  resisted  all  she  could,  but  could  not  help  herself. 

Her  statements  of  the  mode  in  which  the  act  was  perpetrated,  involved 
so  many  inconsistencies  and  improbabilities  that  the  iury  acquitted  the 
prisoner.  ^ 

Apart  from  such  a  case  as  this,  we  have  a  similar  charge  noticed 
under  the  heading  of  "  Eape  under  Antesthetics,"  p.  117,  and  also 
we  may  have  conspiracies  between  girls  or  between  a  girl  and  her 
motner  etc.,  etc.  Great  circumspection  and  very  close  examination  of 
tne  evidence  is  frequently  required  to  extricate  an  unjustly  accused 
man.  ihe  medical  evidence  can  rarely  be  more  than  merely  negative : 
It  IS  practically  impossible  from  it  alone  to  say  that  there  may  not  have 
been  such  a  degree  of  penetration  as  constitutes  rape  in  law.  Few 
men,  moreover  care  to  face  a  trial  even  for  attempted  rape  or  indecent 
assault,  especially  on  a  little  girl,  for  the  crime  is  so  rightly  detested ; 

prone  i/fhJ^''.r^''''  °'  ^  ''^'^^^  question,  juries  are  very 

prone  to  think    there  cannot  be  smoke  without  fire." 

a  vmXwifTi  ^  ^^''^  ^  cliarged 

exlminati^ln  b^'"'^^  committed  a  rape  upon  her  infant  child.  On 
fnrt  rmZfnf  uninjured  ;  and  on  inspect- 

he  s  aiX  "i  ^    ^^'^  observed  that 

ance  of  been  produced  on  the  outside,  and  bore  the  appear- 

crpleteW,  "J^^;  a'I  ''}'''^'  °f        «tuff  had  not  even  been 

Cd  of  tte  "^'f  ^  ^^'l""^-  '^^^''^^  f^^ts  established  the  false- 
hood of  the  charge  ("  Ann.  d'Hyg.,"  1847,  2,  p.  219).    A  case  involving 
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a  false  charge  of  rape  was  tried  at  the  Glasgow  ^ut  Circ.  in  1859 
One  of  the  witnesses,  an  accomplice,  proved  that  she  had  purchased 
some  hlood  and  handed  it  to  the  female  who  made  the  charge  and  she 
saw  her  smear  it  over  her  person  and  on  some  sheets  on  which  it  was 
aulged  th"  rape  was  perpetrated.    The  woman  and  her  husband,  who- 
made  this  false  charge,  were  convicted  of  ^on^f'm- 

Dr.  Nelson  Hardy  thus  reports  a  case  of  alleged  lape,  which  is 
interesting,  apropos  of  a  medical  man's  duty  m  investigating  cases  :- 

A  sprvint  eirl  of  good  character  rushed  home  one  night,  knocked  excitedlj^  at 

rstnl%THt?:cS^^  ^^-^nVfrS^e  rn=t~r£ 

and  the  man,  holdmg  down  her  arms  ^^^^^^.^^f  ,  had  been 

less  than  half  an  horn-  the  pohce  had  searched  t^e  load'  ^J^^  ^  ^.^3^  hat 
found.  She  was  brought  to  the  station  f  f  I  found  e^^^^  ^.^^^^ 
that  she  had  been  on  the  ground  ^^^^  ^^^^^^^^ti^^^^^^  any  evidence  of  the 
her  back,  where  she  complained  of  P^^^^^-^^^'/^^^^^nL  cloth\s,  no  marks  of 
aUeged  rape,  I  found  absolutely  none  ^^^^^^^""^ ^^^],^^r./and.r^o  Bign  oi 
violence,  not  even  a  scratch  on  her  hmbs   no  ^ptjjre  she  had  probably 

I'^^t^^^nt.'^^'^^l  iX- ?r|ht!  she  had  imagined  the  rest. 

PEEGNANCY  FOLLOWING  EAPE. 

It  was  formerly      debated  .uestion^ 
pregnancy  could  possibly  follow ;  a  ^  ^^^^^^  'J^^  ],,tion  scarcely 
test  of  the  truth  of  a  charge  mad^^^^^^^^^^^  be'admitted  as  an 

requires  discussion.  Such  a  ^^^f ^  T^^^^^,.  eircumstances  that 
answer  to  a  charge  of  mpe  nor  ^^f^^  ^'^^o.^an.  Conception, 
intercourse  had  been  ^'^I'J^f  ^'^  J^'^^^^rclisciousLss  or  volition  of  a 
it  is  well  known,  does  not  ^^^V^^^^^^''^^^^^^ 

female.    If  the  state  of  ^^^^/f  ^"f  ^'^^t,  '  adi^^^      if  the  intercourse 
to  impregnation,  this  --3; take  P^^^^^^^^ 

was  voluntary:  even  f "  f  ^^^^^.^^  T^'^,"!,,  became  pregnant  after  a 
nation  {Med.  Gaz.,  vol.  44,  p.  48).  J^J^^Xequently  mariied  her;  the 
rape  committed  on  her  by  ^  .^^^J^^^  J^,',^^^  child  was  born  after 
date  of  intercourse  was  accurately  txecl,  anu 

263  days'  gestation.  pregnancy  following 

It  has  been  supposed,  ^^^^  ,,,ay  in  the  end  have  volun- 

rape,  in  Bpite.  of  resistance  a^fis,  a  woman  ^  ^y  ^  ^  .  , 

tarily  omed  m  the  act.  ^^^^^^^  "°  accelerated  nor  prevented  by  the 
conceptioiy^ay  occur  and  as  ne^^^^^  ^^^1^  ^^^^ 

volition  of  the  sexes.    ^^^"^^  ''^.f^^^....,.  .  and  physical  impediments 
.vish  for  children  have  none,  and     e  .e,  «a    and  i  3^^^  ^^^^^^^^ 
do  not  suffice  m  all_  cases    0  ^xplam  tne  i,,toxication, 
reported  to  have  conceived  during  ^^^^  f  f  ^^"^bich  a  young  woman 
and  narcotism.    Kyan  ^^.^^^^^'te^course  had  4ith  her  by  a 

became  unconsciously  Pff ^^f- ^^^cat  on  and  in  which  it  was  clearly 
nianwhileshewasmasateofinto^^^^^^^  ^j^^^.^  (<.Med. 

S!''       245)."  B^'l-ied  ll?e  tre  is  no  doubt  that  women 
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frequent!}'  become  pregnant  against  tlieir  will,  and  in  a  great  number 
of  cases  without  any  consciousness  of  their  condition  until  j^regnancy 
is  far  advanced.  Those  who  affirm  that  Avithout  the  active  will  of 
the  woman  there  can  be  no  conception,  must  deny  the  existence  of 
cases  of  impregnation  in  a  state  of  unconsciousness ;  but  the  facts 
are  too  strong  and  too  numerous  to  be  met  with  a  simple  denial. 
A  medical  jurist,  therefore,  who  relied  upon  pregnancy  following 
alleged  rape,  as  a  proof  of  consent  on  the  part  of  the  woman,  and  would 
infer  from  this  result  that  the  intercourse  must  have  been  voluntary  on 
her  part,  would  inflict  great  injustice  by  such  an  opinion.  The 
extrusion  of  an  ovum  does  not  depend  on  the  will  of  a  woman,  but  is 
a  periodical  condition  ;  the  action  of  the  spermatozoa  on  this  ovum 
is  as  much  removed  from  the  will  of  the  woman  as  it  is  from  that  of 
the  man. 

This  subject  would  have  hardly  required  so  much  notice,  but  for 
the  fact  that  in  some  trials  it  has  been  put  forward  with  a  view  to 
discredit  the  evidence  of  a  woman,  where  pregnancy  has  followed  inter- 
course in  a  state  of  alleged  unconsciousness.  Any  statement  of  this 
kind  always  requires  a  close  examination,  because,  generally,  there  is  a 
strong  motive  for  falsehood  on  the  part  of  a  woman.  In  the  case  of 
Bronmich  v.  Waters  the  woman  had  had  a  child,  but  stated  that  she 
had  not  been  conscious  of  any  intercourse.  The  fact  that  she  had  borne 
a  child  did  not  prove  that  her  statement  was  false,  although  a  suggestion 
to  this  effect  was  made.  We  may  fairly  doubt  whether  the  woman  could 
have  had  intercourse  unconsciously;  but  because  impregnation  followed 
this  was  no  proof  that  she  was  guilty  of  falsehood  or  perjury. 


EVIDENCE  OF  VIOLATION  IN  THE  DEAD. 

The  body  of  a  child  or  woman  is  found  dead,  and  a  medical  man 
may  be  required  to  determine  whether  her  person  has  or  has  not  been 
violated  before  death.  There  is  here  some  difficulty,  because  there 
may  be  no  statement  made  by  the  deceased.  The  witness  can  seldom 
do  more  than  express  a  conjectural  opinion,  from  the  discovery 
of  marks  of  violence  on  the  person  and  about  the  genital  organs.  Even 
if  spermatozoa  were  detected  in  the  liquid  mucus  of  the  vagina,  or  on 
the  dress  of  a  female,  this  would  merely  prove  that  there  had  been 
intercourse ;  whether  violent  or  not  would  depend  on  the  medical  and 
circumstantial  evidence.  In  a  case  of  murder  tried  at  Edinburgh  some 
years  ago,  the  first  point  to  be  determined  in  the  dead  body  was 
whether  a  mpe  had  or  h ad  not  been  committed.  The  examination  of  the 
stains  on  the  dress  was  conclusive,  when  taken  in  conjunction  with  the 
other  evidence.  The  jury  convicted  the  man  of  a  rape,  and  yet  acquitted 
him  of  the  murder,  although  the  proof  of  the  latter  crime  was  clearer 
than  that  of  the  rape.  (For  a  case  in  which  evidence  was  obtained  on 
the  examination  ot  a  dead  body,  see  Casper's  "  Klin.  Novellen,"  p.  17.) 
illustrative'  S^"^^-  Ass.,  1889)  is  a  very  good 

two  nflV        .  V'^  ^■'^l^^  ^'^■'^"^  ^1^^  deceased  were  :- 

blrnP   f  vo   7-n  '^^^^'1^'       ^"  ^l^^e^-ly  ^voman  who  had 

abdompn     if    i'""'./"'^^'^*"'^  violence;   an   excoriation   on  the 

nbiasion  on  his  cheek,  vomited  matters  on  the  back  of  his  coat 
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resembling  exactly  that  which  was  exuding  from  the  mouth  of  the 
deceased  while  on  the  knees  of  his  trousers  were  found  embedded  m 
murSemWing  that  found  in  the  locality  where  the  deceased's  body 
Ts  fomXsome  red  woollen  hairs  resembling  that  o  a  petticoat- worn 
tlie  deceased  woman.  The  cause  of  the  -man  s  dea  h  was  suffoca- 
tion from  the  impaction  of  vomited  matters  nr  the  laiynx,  but  as  this 
was  the  result  of  an  unlawful  act-i.6.  rape-it  became  murder.  Ihe 
nrisoner  wa  seen  coming  from  the  spot  where  the  deceased's  body  was 
brrand  wit  iln  a  sho?t  distance  from  it.  by  two  n.en  who  knew  liim 
•  ^  „X  Tt  was  OToved  that  he  and  the  deceased  were  walking  m 
'^S^^^^  at  sul  times  and  places  as  would  bring  them  to 

Zt  lot  shortly  before  the  time  he  was  met  coming  away,  and  when 

S^sSricS:  hLs  after  h^  ^^-^z^T^:^ — t 

servitude,  and  in  1893  he  was  liberated. 

BAPE  BY  FEMALES  ON  MALES. 

criminal  courts. 

In  18.5,  a  female  aged  ei.Meen  .as  ^^^^^^^^^  KKe^n 
act  of  indecency,  with  violence,  on  ^l^eli  occurred  in  1842,  a  gu-1, 

years.    She  was  found  gmlt5^    I^J^^^thei  ca^^  ,^mc  ^^^^^^  . 

iged  eighteen,  was  ^^/^'g.f  the  accused  .^ad  enticed  the 

thii-teen  years  of  age.    it  appeaiea  m  ev^  connection  with  them.  This 

two  boys  into  a  field,  and  had  there  l^f,,/^^"'^^^^!^^^  of  the  vagma,  which 
female  Vas  proved  to  ^^-e  tad  an  u^^^^  lahom-ing  under 

prevented  intercourse  with  adult  ^^les.    ou«  ^       by  the  disease  havmg 

feSS^^^^^^^^^  frrS     An^n.  d'Hyg."  18..  . 

'  Casper  describes  cases  of  this  ^^^^^^^^t^^^Z^ 
observation  ("  Gerichtl  Med.,"^  vo\2,  p.  129  ,  a^^^^   ^  .^^  ^.^1^^^. 

1863,  p.  15).  By  the  Penal  ^o'^e  «t  Fiance^^^^^^^^^  ^.^^  ^^.^^^^^ 
sex  to  attempt  intercourse  with  the  otl  ei,  wiie  ^^^.^ 
^-iolence,  whe'n  the  child  is  ^^'^J^ CZ^^^^^^^^   B  -  by  - 

offence  is  l-^f V"n  ^e  ^vdf^^^  ^-'^ 

means  unusual  to  hnd,  m       jaids  oi       i  p^.^. 

with  venereal  disease     In  some  ^fH^'^l^  ^.eribed  to  that 

the  woman  to  the  child. 
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SUB-SECTION  H.— ABOKTION. 

To  a  lawyer  this  word  has  a  somewhat  different  meaning  to  that 
which  it  has  to  a  medical  man :  to  the  latter  it  is  merely  an  untimely 
emptying  of  a  uterus  which  contains  the  products  of  a  conception ;  to 
the  former  the  word  conveys  the  idea  of  a  criminal  offence,  though 
such  may  not  have  been  committed,  for  it  is  only  the  artificial 
emptying  (or  attempts  to  empty)  of  the  uterus  that  is  a  crime,  and 
many  abortions  are  produced  by  mere  disease  and  accident. 

In  a  medico-legal  work,  however,  the  subject  must  be  thoroughly 
discussed  from  every  point  of  view,  and  we  shall  therefore  consider  it 
according  to  the  following  table  : — 

1.  The  Law  on  the  Subject. 

2.  The  NATTJRAii  Causes  of  Abortion  {i.e.,  Disease). 

3.  The  Autificial  Production  of  Abortion  which  may  be  justifiable  or 

Criminal. 

4.  The  Evidence  to  be  obtained  of  Oriminax  Abortion. 

5.  Peigned  Abortion. 

6.  The  Abortion  of  Moles  and  Monsters,  Extra-Uterine  Fcetation. 

THE  LAW  ON  THE  SUBJECT  OF  ABORTION. 

The  legal  position  of  attemj)ts  to  empty  a  pregnant  (or  a  non- 
pregnant) uterus  is  fixed  by  24  &  25  Vict.  c.  100,  sects.  58  and  59  ;  these 
sections  have  not  lately  been  amended  and  run  as  follows : 

*'  58.  Every  ivoman,  being  tvith  child,  who,  tvith  intent  to  procure  her 
oivn  miscarriage,  shall  unlawfully  administer  to  herself  any  i^oison  or  other 
noxious  thing,  or  shall  unlaiofully  use  any  instriunent  or  other  means 
whatsoever  loith  the  like  intent,  and  whosoever,  tvith  intent  to  procure 
the  miscarriage  of  any  tooman,  whether  she  he  or  he  not  tvith  child,  shall 
unlaivfidly  administer  to  her  or  cause  to  he  taken  hy  her  any  poison  or 
other  noxious  thing,  or  shall  unlaivfidly  use  any  instrument  or  other 
means  ivhatsoever  with  the  like  intent,  shall  he  guilty  of  felony,  and  heing 
convicted  thereof  shall  he  liable,  at  the  discretion  of  the  Court,  to  he  kept 
in  penal  servitude  for  life  or  for  any  term  not  less  than  three  years — or  to 
he  imprisoned  for  any  term  not  exceeding  two  years,  ivith  or  ivithout  hard 
labour  and  with  or  ivithout  solitary  confinement. 

"  59.  Whosoever  shall  anlawfully  supply  or  procure  any  poison  or 
other  noxims  thing,  or  any  instrument  or  thing  ivhatsover,  knowing  that 
the  same  is  intended  to  he  unlaivfidly  used  or  employed  tvith  intent  to 
procure  the  miscarriage  of  any  woman,  tvhcther  she  be  or  be  not  tvith 
^^  7/ 7  (ju,ilty  of  a  misdemeanour,  and  being  convicted  thereof 

shall  be  liable,  at  the  discretion  of  the  Cotirt,  to  be  kept  in  penal  servitude 
for  the  term  of  three  years,  or  to  be  imprisoned  for  any  term  not  exceeding 
tioo  years,  tvith  or  ivithout  hard  labour. 
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It  will  be  noted — 

(a)  That  the  statute  only  uses  the  word  "  miscarriage,"  nicludmg 
in  that  term  comprehensively  the  emptying  of  a  pregnant  uterus  at  any 
time  of  conception,  ignoring  altogether  the  terhuical  terms  abortion, 
miscarriage,  premature  confinement,  which  are  merely  convenient 
descriptive  words  for  medical  men.  The  natural  inference  is  that  in 
legal  trials  the  medical  witness  should  always  speak  of  the  event  as 
"  miscarriage "  in  his  evidence.  ■,        i    r  m  -^-u 

(b)  Throughout  both  sections  it  uses  tbe  word  unlawfully  with- 
out attempting  in  any  way  to  define  its  meaning  :  as  it  nowhere  defines 
a  "  lawful "  emptying  of  the  uterus  the  presumption  is  that  such  a  thing 
does  not  exist,  a  presumption  which  is  especially  important  for  medical 
men  to  remember  when  for  what  seems  to  them  good  and  sufficient 
reason  they  contemplate  emptying  a  pregnant  uterus  {vulc  below, 
"Justifiable  Abortion").  -x    „i  „e 

(c)  That  in  attempts  by  a  second  person  to  empty  a  uterus  it  makes 
no  difference  in  the  nature  of  the  crime  if  the  uterus  do  not  contain 
any  results  of  impregnation  at  all.  But  apparently  the  woman  herself 
commits  no  crime  by  an  attempt  to  empty  her  uterus  when  it  does 
not  contain  a  foetus,  though  if  it  does  she  is  guilty.    The  logic  o.  this 

is  not  at  all  apparent.  , , 

Notwithstanding  the  above  sections,  there  can  be  no  reasonable  doubt 
but  that  abortion  "s  a  very  common  crime.  Unless  the  woman  dies, 
however,  there  is  but  little  chance  of  inqmry  or  of  detection. 

When  the  death  of  the  woman  takes  place,  the  crime  is  considered 
to  be  murder,  although  the  accused  maj^not  have  -tended  o  d.s^^^^^^^ 
life  The  law  was  thus  laid  down  by  Bramwell,  B.,  m  btadtmuniei  s 
Z%  .tnfra  .-''li  a  man  for  an  unlawful  purpose  used  a  dangerous 
in^t^ument  or  medicine,  or  other  means,  and  thereby  death  ensued, 
hat  "  s  murder,  although  be  might  not  have  -tended  to  ca.se  dea^h 

defence  bad  thrown  on  the  judge  the  task  of  saying  -l^ethe^.^^ 
could  be  reduced  to  manslaughter.    There  was  such  ^  P^^^f  ^^^^'^^^^^ 

^^zJl^:^^  -  — ^i^i^^ril  r  aJl^un^; 

ment  was  not  a  dangerous  one,  ^l^^^g'^^^,^  He  really  did 

pui-pose,  that  would  reduce  the  coTc  uS^^^^^  that  the  instru- 

liot  think  they  could  come  to  any  othex   ^-^^^^^^^  ,sed 

b;rpiUie^^^^^^^^^^^      of  T'-Ti^^'^""  ^"'"^^ 

the'case  but  a  verdict  either     --f^ ^^^^  enacted. 

This  decision  was  given  befoi-e  the  ^tatote  q^^^^^^^^ 
Only  one  person  has  since  been  hanged  «  /^°f°Van  Earned  Heap, 
though  there  has  ^-n  an  ex— ^  ab'tion-mongery  has 

executed  at  Liverpool  m  187b— m  a  case  wne  sentence  has 

been  combined  with  infanticide;  in  ''}^''J'^^^^^^^^^^  be  carried 

been  pronounced,  but  with  a  fuU  know  edge  that  ^twouM  ^^^^^  ^^^^ 
out.    In  the  years  following  the  case  ol  tlie  man  n  y 
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convictions  for  similar  crimes  (there  had  been  none  for  some  tune 
before  that  case)— that  of  Cornelius  Asher,  a  herbalist  at  Leicester,  m 
1876  •  that  of  A.nn  Cartledge,  a  midwife,  in  1877  ;  another  of  a  woman 
in  1879-  two  separate  cases  in  1880  (tlie  two  Colraers  and  an 
unquahfied  practitioner  named  Haywood);  and  the  case  of  a  chemist 
named  Hollis  in  1882-in  all  of  which  reprieves  followed.  In  all  of 
these  cases,  in  spite  of  the  recent  precedent  of  Heap  s  case,  the  death 
sentence  was  not  carried  out,  and  in  them  and  in  all  such  cases  since 
the  Home  Secretary,  and  not  the  judj^e  who  tried  the  case,  has  fixed 
the  penalty  for  the  crime.  There  is  a  great  reluctance  amongst  juries 
to  brincr  in  verdicts  of  wilful  murder  for  abortion,  from  an  idea  that 
there  is^'no  "malice  aforethought"  in  the  act,  and  as  a  matter  of  fact 
the  abortionist  hopes  that  she  will  recover  and  may  do  his  best  to  assist 
recovery  :  the  leader  in  the  Lancet,  vol.  1,  1899,  m  which  the  above 
cases  are  given,  proceeds  as  follows :—       ,      ,    .  , 

"  This  crime  has  been,  technically,  murder,  the  jury  only  convicting 
because  ignorant  that  a  death  sentence  would  be  passed  or  expecting 
confidently  its  commutation.    The  difficulty  of  persuading  the  jury  of 
even  the  technical  guilt  of  murder  on  the  part  of  the  prisoner  is  shown 
by  the  way  in  which  the  law  has  been  laid  down  m  the  three  recent 
instances  alreadv  referred  to.    According  to  the  Attorney-General  m 
the  Collins  case'(and  apparently  the  judge  took  the  same  view),  '  if  the 
act  done  was  not  in  itself  of  necessity  dangerous  then  the  jury  might 
find  a  verdict  of  manslaughter  and  not  murder.'    According  to  Mr. 
Justice  Bigham  in  the  Whitmarsh  case,  'If  the  jury  could  bring 
themselves  to  think— he  did  not  see  how  they  could— that  though 
the  prisoner  might  have  administered  the  injection  yet  nevertheless  as 
a  reasonable  man  he  could  not  have  contemplated  that  it  would  result 
in  death,  it  was  competent  for  them  to  say  that  he  was  not  guilty  of 
murder  but  he  was  guilty  of  the  lesser  crime  of  manslaughter.'  Accord- 
ing to  Mr.  Justice  Phillimore  in  the  Wark  case,  '  if  a  person  committed 
any  felony  on  the  body  of  anyone  to  whom  thereby  death  resulted  he 
was  guilty  of  murdering  that  person.'    It  is  in  consequence  of  such 
conflicting  and  irreconcilable  enunciations  of  the  law  that  we  have 
urged  the  desirability  of  legislation  with  regard  to  cases  of  what  is 
sometimes  knoAvn  as  '  constructive  murder,'  a  convenient  term  against 
the  use  of  which  Sir  FitzJames  Stephen  once  emphatically  protested.^ 
Failing  this  we  have  suggested  the  possibility  of  a  uniform  practice  of 
indicting  for  manslaughter,  except  perhaps  in  any  exceptionally  heinous 
cases  as  may  possibly  arise.    The  object  of  such  legislation  or  practice 
would  be  to  produce  consistency  and  prevent  the  possibility  of  a  criminal 
being  acquitted  tly-ough  sympathy  or  prejudice.    It  is  quite  another 
matter  to  urge  that  a  jury's  verdict  should  be  rendered  wholly  inefiective 
where  it  simply  amounts  to  a  finding  that,  whatever  crime  the  acts 
committed  involve,  the  prisoner  was  privy  to  it.    To  do  this  would  be 
highly  undesirable,  even  if  the  judge  trying  the  case  admittedly  assumed 
a  responsibility  in  directing  the  jury  from  which  some  of  his  colleagues 
would  have  shrunk." 

Mr.  Justice  Darling  in  March,  1899,  in  charging  the  grand  jury  at 
Chester  Assizes  referred  at  lengtli  to  tlie  case  of  William  Upton,  who 
was  alleged  to  have  killed  a  woman  named  Mary  Murray  at  Maccles- 
field by  means  of  an  illegal  operation.    The  learned  judge  referred  to 
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the  notorious  cases  wliich  have  recently  been  tried,  and  pointed  out  that 
where  the  death  sentence  had  been  pronounced  everybody  in  court  knew 
that  it  would  not  be  carried  out.    Such  a  state  of  the  law,  he  considered, 
put  judges  in  an  undignified  and  absurd  position.    It  was  not  well  that 
the  highest  penalty  which  man  had  it  in  his  power  to  inflict  should  be 
gravely  decreed  against  criminals  with  the  full  knowledge  that  the 
whole  proceeding  was  nothing  but  a  sham  from  the  beginning.  He 
advised  the  jury  upon  his  own  initiative  and  until  some  consensus  of 
opinion  had  been  arrived  at  in  the  matter  not  to  return  a  true  bill  for 
murder  if  they  thought  that  the  wound,  though  inflicted  for  an  unlawful 
purpose,  was  not  intended  to  kill,  and  only  to  find  a  true  bill  for  murder 
when  it  was  intended  to  kill  the  woman,  or  at  any  rate  when  those  who 
performed  the  operation  did  not  care  if  the  woman  died  or  not.  The 
grand  jury  adopted  Mr.  Justice  Darling's  suggestion  when  they  came 
to  deal  with  the  matter,  and  found  a  true  bill  for  manslaughter  only. 

In  the  year  1895  the  foUowing  case  for  the  opinion  of  counsel  was 
stated  by  the  Royal  College  of  Physicians.  We  may  conveniently  head 
it  with  the  phrase 

Professional  Secrecy  in  Cases  of  Abortion. 

"  The  crime  of  procuring  abortion  is  unfortunately  only  too  common, 
and  a  certain  set  of  practitioners  are  known  to  practise  it  somewhat 
extensively.    Of  these  persons  nothing  more  need  be  said,    i  hey  are 
clearly  guilty  of  felony,  and  must  take  the  consequences  of  their  acts  it 
found  out.    The  subject  is,  however,  surrounded  by  difficulties  to 
practitioners  of  another  class,  who  are  not  unfrequently  called  m  to 
advise  in  cases  in  which  they  either  know  or  strongly  suspect  that 
abortion  has  been  actually  procured  or  has  been  attempted.    In  such 
cases  the  woman  often  suffers  severely  and  her  life  may  be  at  stake  so 
that  the  practitioner  naturally  finds  it  necessary  or  desirable  to  obtam 
informat  on  as  to  what  has  actually  taken  place  by  any  means  m  his 
powe^    This  often  includes  a  confession  on  the  part  of  the  woman 
given  probably  under  the  seal  of  secrecy,  expressed  or  implied._  Phe 
S  question  that  suggests  itself  is  whether  or  not  such  -omm^^^^^^^^ 
is  privileged,  as  in  the  case  of  a  solicitor  and  chent    It  is  teaied  tnat 
this  question  must  be  answered  in  the  negative,  and,  if  so  the  furthei 
nuestion  at  once  arises  as  to  what  is  the  duty  of  the  prac  itioner  who 
Srobtained  such  information,  whether  by  confession  or  otherwise  U 
hediXe^t^^  information  so  obtained,  he  would  cei-tam  y  be  coi. 

/e:ps&ltX:  went  thai  he  win  -de^  —  amen^^^^^^^^ 
a  flny  Jo  have  beT  Committed  "by  another,  receives,  reheves, 
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comforts,  or  assists  the  felon."  Now,  the  woman  concerned  is  as  much  a 
felon  as  the  person  who  o^jerates  upon  her  or  administers  drugs  to  her 
for  the  purpose  of  procuring  abortion,  and  it  is  difficult  for  a  medical 
man  to  be  of  any  use  to  his  patients  without  bringing  himself,  at  all 
events,  within  the  wording  of  the  definition. 

The  branch  of  the  subject  above  dealt  with  has  been  taken  first 
because  it  is  the  commonest  in  practice,  but  a  practitioner  is  not 
unfrequently  himself  solicited  to  do  the  unlawful  act.  There  can,  of 
course,  be  no  doubt  but  that  his  duty  is  to  refuse  to  have  anything  to 
do  with  the  matter,  but  does  his  legal  obligation  end  there  ? 

Sometimes  the  woman  in  eff"ect  says,  "If  you  will  not  do  it,  I 
shall  get  it  done  by  someone  else,"  and  j)erhaps  she  may  name  the 
person.  Or,  after  having  been  solicited  to  procure  the  abortion,  and 
having  refused,  the  practitioner  ma}'^  hear  or  be  made  aware  that  the 
woman  has  had  a  "miscarriage";  in  other  words,  he  knows  or  is 
morally  certain  that  an  illegal  operation  has  been  performed. 

Or  a  woman  on  whom  he  is  in  attendance  may  admit  that  on 
previous  occasions  she  has  herself  had  one  or  more  abortions  procured 
in  the  past.  In  such  cases  if  the  jiractitioner  does  nothing,  it  seems 
unlikely  that  he  would  thereby  make  himself  an  accessory  before  the 
fact,  the  definition  of  such  an  accessory  being  "  one  who  being  absent 
at  the  time  when  the  felony  is  committed,  yet  procures,  counsels,  or 
abets  another  to  commit  a  felony  "  ;  still  he  may  perhaps  be  guilty  of 
misprision  of  felony  and  punishable  accordinglj'. 

Another  class  of  cases  gives  rise  to  somewhat  different  considerations. 
It  not  unfrequently  happens  that  a  medical  practitioner  who  is  in 
attendance  on  a  woman  during  her  pregnancy,  or  at  her  confinement, 
becomes  convinced  that  she  will  almost  certainly  die  unless  the  child 
is  in  some  way  got  rid  of.  He  sees  that  unless  something  of  the  sort 
is  done  both  mother  and  child  may  perish,  but  the  former  can  be  saved 
at  the  expense  of  the  destruction  of  the  latter.  In  such  a  case  the 
question  arises  as  to  whether  he  is  legally  justified  in  destroying  the 
child  to  save  the  mother.  In  practice  such  action  is  not  uncommon, 
but  that  does  not  seem  to  affect  its  legality. 

Counsel  will  please  advise  the  College  : 

1.  Has  a  medical  practitioiier  any  privilege  with  regard  to  secrets 
confided  to  him  in  the  course  of  his  practice  analogous  to  the  privilege 
as  between  a  solicitor  and  client,  or  otlierwise  ? 

2.  What  is  the  duty  of  a  medical  practitioner  who  knows  or  believes 
he  is  in  attendance  in  a  case  in  which  criminal  abortion  has  been 
practised?  And  is  there  any  distinction  to  be  drawn  between  the 
several  cases  mentioned  above  ? 

3.  Does  the  law  forbid  the  procurement  of  abortion  during  preg- 
nancy for  the  purpose  of  saving  the  mother's  life  ? 

4.  Does  it  forbid  the  destruction  of  the  child  during  labour  where 
such  destruction  of  life  is  necessary  to  save  the  mother's  life  ? 

5.  In  the  event  of  the  questions  8  and  4  being  answered  in  the 
aarmative,  is  a  medical  practitioner  blameless  if,  in  order  to  escape 
the  risk  of  prosecution,  he  refrains  from  rendering  assistance,  and  thus 
deliberately  sacrifices  the  life  of  the  patient  when  he  could  save  it 
either  («)  by  inducmg  abortion,  or  {b)  by  destroying  the  child  during 
labour?  j    o  f. 
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6.  If  it  were  desired  to  procure  the  alteration  of  the  law,  what  would 
be  the  best  mode  of  procedure  ? 

7.  To  advise  generally  on  the  case. 

The  answers  were  as  follows : —  i  •     ^     1  i. 

1.  We  are  of  opinion  that  there  is  no  privilege  attaching  to  state- 
ments made  to  a  medical  practitioner  by  his  patient. 

2  We  are  of  opinion  that  it  is  the  duty  ol  a  medical  practitioner 
who  iaiows  or  believes  that  he  is  in  attendance  in  a  case  where  crmimal 
abortion  has  been  practised,  to  attend  his  patient  to  the  best  of  his 
skill  and  that  he  does  not  thereby  render  himself  liable  as  an  accessory 
after  the  fact,  so  long  as  he  does  nothing  to  assist  the  Mient  in 
escaping  from  or  defeating   ustice.    (See  1  Hale,  332.)    We  do  not 
th  nk  the  medical  practitioner  is  liable  to  indictment  for  misprision  of 
felony  (an  offence  which  is  nearly  obsolete)  merely  because  he  does  not 
give  information  in  a  case  where  he  suspects  that  criminal  abortion  has 
Si  practised.    In  the  case  suggested  where  the  f/^-^ 
is  eiven  who  is  going  to  commit  such  an  offence,  we  think  it  is  the 
duty  of  tl^  mediLl  practitioner  at  once  to  warn  such  person  that  such 

^  ^TTaml  5!  Wrrotpinion  that  the  law  does  not  forbid  the  pro- 
curemen^  of  abortion  during  pregnancy  or  ^^^^^^^^^^^^ 
during  labour,  where  such  procurement  or  destruction  is  necessaiy 


cur 

dui  „ 

save  the  mother's  life. 


^e!  in  ou.  views,  no  alteration  of  the  law  would 

^'■"'Ae  dutot  the  medical  practitioner  a.  fo/'ing  info^ation  in 
particular  cases,  or  as  to  his  action  where  the  life  °  'J'f J^' 
danger,  must,  we  think,  be  exercised  accordmg  to  his  discretion. 

ILLNESS  AND  DISEASE  AS  CAUSES   OF  ABORTION 

(liIORE  MEDICO). 

If  a  medical  witness  be  asked  the  qu^stmn,  ^as^^^^^^f 
emptied  as  the  result  of  ^'f'^l^^^l/^^^^^^^^         he  is  obliged  to 

obviously  sufferii^g  from  an  -^''J^Zi  "^^^^^^^        kLwledge  as  to 
he  will  have  to  depend  upon  his  ^^^^'^JJ^^^  ^^.^^e  abortion, 
the  tendency  of  certam  diseases  if  pie^^^^^^^^^^  to  AVhitehead's 

These  natural  causes  are  so  ^^'^^l^^^^^^l^^^  terminated  in 

observation,  of  2,000   pregnancies    one   m  seven 

^'°lt  T;  impossible  in  a  medico-legal  woi^c  to  ^ive  a  complete  list  of 
all  these,  but  the  Ibllowing  are  ^  ^  ^^"^^^        an  attack  of  any  of 
(a)  Specific  Fevers  ^^^^^^^^^^  f ^^^^^^  cases  definite 

them,  the  uterus  may  empty  itself,  m  qui 
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(c)  Chorea  Gavidarum — pregnant  women  are  liable  to  chorea, 
which  may  end  in  abortion. 

{(1)  Blight's  Disease— especially  if  advanced. 

(e)  Advanced  Heart,  Lung,  or  Liver  Disease — may  cause 

abortion,  and  are  certainly  dangerous  complications  of  pregnancy. 

(/)  Syphilis — an  extremely  frequent  cause  of  abortion,  and  that 
too  without  marked  syphilitic  symptoms  other  than  the  repeated 
abortions. 

(g)  Uterine  and  Ovarian  Disease— these  frequently  arise  from 
an  abortion  or  badly  managed  delivery,  but  once  established  they  cause 
numberless  abortions. 

(/^)  Disease  of  the  Placenta — usually  syphilitic  or  accidental 
separation  of  a  portion. 

(i)  Disease,  and  especially  the  death  of  the  foetus.  These 
may  own  any  of  the  above  maternal  causes ;  if  once  established  they 
almost  inevitably  (death  practically  invariably)  lead  to  abortion  (vide 
below,  "  Instrumental  Abortion  "). 

The  reader  is  referred  to  "  I'Avortement,"  by  Professor  Brouardel 
(Bailhere  et  Fils,  1901)  for  fuller  details  on  the  history  and  methods 
of  abortion. 

The  case  of  R.  v.  Wark,  Liverj)ool  Ass.,  December,  1898,  before 
Mr.  Jiistice  Phillimore,  is  of  some  interest  in  connection  with  the 
diagnosis  of  criminal  abortion,  in  that  medical  evidence  proved  that 
the  dead  woman  had  suffered  from  syphilis  three  years  previously,  and 
this  was  urged  by  the  defence  as  a  possible  cause  of  the  abortion. 
There  was  circumstantial  evidence  suggesting  the  use  of  a  catheter, 
and,  indeed,  a  dying  declaration  by  the  woman  that  she  had  herself 
used  it  on  her  own  person.  Dr.  Paul  testified  that  death  was  due  to 
septicaemia,  and  that  there  was  nothing  locally  to  show  whether  it  was 
an  abortion  due  to  disease  or  one  due  to  instrumental  interference,  or 
even  to  the  lawful  [? — Ed.]  action  of  another  medical  man  in  an  attempt 
to  save  the  life  of  a  woman  who  was  dying  of  septictemia.  Dr.  Paul 
was  not  acquainted  with  any  case  of  a  woman  using  a  catheter  on 
herself  {vide  infra).  Mainly  on  the  circumstantial  evidence,  there- 
fore, the  prisoner  was  found  guilty  and  condemned  to  death.  He 
was  subsequently  respited  and  condemned  to  some  years'  penal 
servitude. 

The  full  reports  of  the  case  contain  some  interesting  legal  points 
in  reference  to  the  dying  declaration  of  the  woman,  the  admission  of 
evidence,  and  the  exact  legal  position  of  the  law  on  abortion,  but  they 
are  not  of  sufficient  medical  interest  to  warrant  insertion  here. 


JUSTIFIABLE  ABOETION. 

Strictly  speaking,  as  we  have  already  shown,  there  is  no  such 
thmg  as  justifiable  abortion  [counsel's  opinion,  supra? — Ed.]  ;  the  law 
recognises  no  such  possibility  ;  a  medical  man  must  always  remember 
this  when  he  contemplates  emptyuig  a  pregnant  uterus. 

It  IS  obvious  that  the  only  reasons  that  can  be  thought  of  by  an 
honourable  man  as  justifying  the  induction  of  labour  are  (1)  to  save 
the  life  of  the  mother;  (2)  to  save  the  life  of  the  child.  (Some 
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religions  will  not  contemplate  the  first  reason,  but  that  we  are  not  now 
concerned  with.)  It  cannot  be  done  for  the  sake  of  family  honour  nor 
miy  similar  ethical  reason. 

To  prevent  a  false  charge,  a  chance  of  blaclimail,  and  even  to 
prevent  misapprehension  on  the  part  of  a  woman,  a  medical  man  should 
therefore,  before  emptying  a  uterus,  place  himself  in  the  position  of 
being  able  to  prove  that  he  did  it  for  one  of  the  two  reasons  given 
above  and  for  no  other.  Details  of  the  actual  grounds  for  belief  that 
life  can  be  saved  by  the  act  would  here  be  out  of  place ;  they  can  be 
found  in  any  good  work  on  obstetrics ;  suffice  it  to  say  that  pelvic 
deformities,  chronic  heart  and  lung  disease,  and  vomiting  of  pregnancy 

constitute  the  bulk  of  them.  .  ^   x  i.  • 

The  golden  rule  is  never  to  empty  a  uterus  without  first  having  a 
second  professional  opinion  as  to  its  necessity  ;  if  this  opinion  be 
adverse,  do  not  do  it ;  if  it  be  favourable  it  is  weU  to  get  it  in  writing, 
and  it  is  well  also  to  get  the  written  or  attested  consent  of  the  woman 
and  her  husband,  and  then  proceed  to  do  it  with  all  the  skill  and  care 
nossible.  The  death  of  the  foetus  is  at  any  time  the  most  certain 
means  of  causing  the  womb  to  empty  itself,  but  after  the  sixth  month 
the  operation  is  performed  usually  with  a  view  to  preservmg  this  hie, 
and  steps  must  be  taken  accordingly.  i         ^  •  ^^a 

The  grounds  upon  which  many  eminent  authorities  have  objected 
to  this  practice  are  (1)  that  there  are  few  cases  in  which  parturition,  it 
left  t  iLtniightLt  take  place  at  the  full  pen^^^    (2)  t  -  to— 
of  the  practice  would  lead  to  great  crimmal  abuse    (3)  i   is  attended 
with  danger  to  the  mother  and  child.    It  is  undoubtedly  true  that 
p^tur  S  will  sometimes  take  place  safely  at  the  full  time,  even  when 
S    deformity  of  the  pelvis  is  apparently  so  great  as  .  «  lead  many 
accoucheurs  to  suppose  natural  dehvery  to  be  impossible.  Lilbum 
reZted  the  case  of  a  woman  who  laboured  under  great  deformity  of 
the  pelvis  but  who  was  twice  delivered  in  safety,  and  the  child  survived 
mE,  vol.  19,  p.  933).    It  is  therefore  not  impi.^^^^^^^ 
cases  of  the  kind  are  prematurely  treated,  which,  if  lett  to  tbemseives 
would  do  well  without  interference.    Hence  a  cautious  selection  shou  d 

"^r^^fn.^  sl>o„l.  feel  ass.«e.  ^  J^^fJ^^l^ 
the  event  ol  ine  ueuiu  ux  t  alive,  and 

mmmm 

simple  measures  of  P^'f^^^^^^^^^^.f  ™  '  Because  one  obstetric 
been  at  once  an  answer      a  cumniai  clm^  successfully 
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any  imputation  on  his  character,  this  cannot  shield  another  who  may 
be  less  fortunately  situated. 

A  case  occurred  in  which  a  woman  died  from  loss  of  blood,  which  took  place 
durin"-  an  attempt  to  induce  premature  labour.  A  small  aperture  was  discovered 
after  death  in  the  left  common  iliac  avtovy,  and  more  than  a  pound  of  blood  had 
been  lost.  This,  however,  was  ascribed  to  a  thinning  of  the  coats  of  the  artery, 
and  not  to  a  puncture  of  the  vessel  during  the  operation  {Lancet,  July  22nd,  1848, 
p.  107). 

CEIMINAL  ABORTION. 

Abortionists  (their  existence  as  a  class  is  unfortunately  only  too 
evident  from  the  cases  that  arise  from  time  to  time)  are  of  varying 
degrees  of  skill,  from  the  black  sheep  of  the  medical  profession  (who 
may  perform  the  deed,  secundum  artem),  through  the  midwife  (who  has 
some  superficial  acquaintance  with  the  anatomy  of  the  parts),  down  to 
the  totally  ignorant  layman  (who  is  interested  in  a  particular  case,  but 
makes  no  practice  of  the  art). 

To  detect  the  action  of  the  first  class,  and  even  the  sober  attempts 
of  midwives,  is  usually  quite  impossible  by  strictly  medical  evidence  ; 
it  can  only  be  done  by  inquiry  into  motives,  and  fees,  and  surrounding 
circumstances,  inquiries  more  in  the  province  of  the  detective  than 
the  medical  jurist.  We  must,  howevei-,  consider  in  detail  the  means 
that  are  commonly  employed  with  a  view  to  estimating  how  we  may 
detect  them  in  certain  cases. 

The  means  employed  are  either — 

.        .       (  or  a  com- 
(«)  general  { '^'J^-^^;,^^^^^    binaton  of 

A.  Violence,  which  may  beS  „i  -ii  n       \  the  two — 

(ft)  local      I  .    1  Violence  and 

^  lunskilled  jy 

B.  Drugs.  ^ 

A.  Violence — (a)  General. 

(i.)  Intentional. — Among  the  mechanical  causes  may  be  mentioned, 
severe  exercise  ;  and  the  violent  agitation  of  the  body,  as  by  riding  or 
driving  over  a  rough  pavement,  in  which  case  no  marks  of  violence 
would  be  apparent.  Any  physical  shock  sustained  b}^  the  body  ma}"- 
operate  indirectl}'^  on  the  uterus.  Blows  or  violent  pressure  on  the 
abdomen  are  sometimes  resorted  to,  but  in  these  cases  the  marks  of 
violence  will  be  commonly  perceptible. 

Tidy  (Leg.  Med.,  pp.  164  and  165)  mentions  also  copious  bleedings 
(in  the  17th  century),  over-tight-lacing,  as  having  been  resorted  to. 
He  remarks  that  such  means  usually  fail  in  their  purpose,  and  not 
only  so,  but  leave  their  traces  in  view  for  all  to  see,  and  quotes  the  two 
following  cases  in  illustration  : — 

In  the  Assii5e  Court  of  the  Loire-Inforieui-e,  it  was  proved  that  a  peasant,  who 
had  seduced  his  servant,  and  wished  to  make  her  abort,  mounted  on  a  strong  horse 
and  put  the  girl  on  the  same  horse,  then  galloped  wildly  hither  and  thither, 
throwing  her  down  on  the  ground  whilst  in  full  gallop,  and  tliis  repeatedly.  Having 
tried  this  twice  without  success,  he  conceived  the  horrible  idea  of  applying  to  her 
stomach  bread  just  taken  from  a  very  hot  oven.  This  means,  like  the  former, 
failed,  the  poor  victim  ultimatelv  giving  birth  to  a  living  and  well-formed  child  at 
term  (Bnllaud-Laujardi^re,  "  De  I'Avortemont  Provoque,"  Paris,  1862,  p.  279) 
(pp.  156,  165). 

A  case  quoted  by  Dr.  Guibaut  of  a  young  Munich  lady,  living  in  California. 
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Becoming  pregnant,  she  wished  to  go  to  Mixnich.  to  be  delivered.  In  crossing  the 
Isthmus  of  Panama  a  railway  collision  occurred.  In  consequence  of  this,  labour 
pains  set  in.  In  spite  of  this  she  embarked  for  Portsmouth.  She  had  a  hoi-rible 
passage,  with  further  accidents.  Notwithstanding  these  the  pains  subsided  each 
time.  On  reaching  Paris,  she  fell  from  the  top  to  the  bottom  of  the  hotel  stairs  ! 
Again  she  was  seized  with  pains  like  those  of  labour.  .She  was  then  eight  months 
pregnant.  Next  day  she  departed  for  Munich,  and  was  not  confined  till  some 
daj's  after  her  arrival  in  that  city. 

(See  a  similar  case  from  Dr.  Wagner,  of  Berlin,  mentioned  in  Guy  and  Femer, 
p.  98). 

(ii.)  Accidental. — This  can  only  he  separated  from  intentional  by 
general  evidence.  Playing  violent  games  in  an  advanced  state  might 
produce  abortion. 

A.  Violence— (&)  Local. 

(a)  Skilled— leaving  no  traces  of  violence— Modern  life  has  brought 
Avith  it  an  amount  of  nervous  and  physical  degeneracy  of  such  a  nature 
that  an  increasing  number  of  women  are  unable  to  carry  children  to  full 
term.  Medical  science  has  consequently  been  busy  in  perfecting  the 
means  of  safely  emptying  a  uterus  when  the  life  of  the  mother  or  the 
infant  demands  it.  The  use  of  Hegar's  dilators,  Barnes'  bags,  Cham- 
ponniere's  dilators,  metal  sounds,  etc.,  etc.,  combined  with  the  very 
strictest  attention  to  even  the  minutest  details  of  asepticism,  have 
rendered  the  operation  almost  free  from  risk,  and  assuredly  free  from 
any  traces  that  a  medical  jurist  could  detect  as  by  themselves  evidence 
of  malpraxis.    The  only  danger  in  the  criminal  use  of  such  means  hes 

in  haste.  i.  a- 

When  the  membranes  are  penetrated  and  the  waters  are  ms- 
chareed,  uterine  action  is  invariably  induced,  but  the  time  which 
elapses  from  the  performance  of  the  operation  to  the  commencement 
of  labour  is  subject  to  great  variation.    Ramsbotham  states  that  he 
has  known  the  uterus  begin  to  act  in  ten  hours  after  the  rupture,  but  m 
another  case  a  week  elapsed  before  its  action  commenced     As  a 
genej'al  rule,  uterine  action  is  fully  established  in  fifty  or  sixty  hours. 
It  must  not  be  supposed,  however,  that  where  a  criminal  intention 
exists  so  long  a  period  is  required  for  removmg  the  contents  of  t he 
u^   us.    In  a  criLinal  attempt  by  a  medical  practit  oner,  xn  w  nch  he 
woman  would  be  a  consenting  party  to  the  act,  the  removal  of  the 
Imbryo  or  fcBtus  may  be,  and  is  generally,  eflected  in  a  much  shorter 
pTdid  o?  time.    At  any  rate,  the  time  for  the  completion  of  abor  ion 
Luld  not  be  measured  by  cases  in  which  the  uterus  has  been  le ft  to 
undergo   spontaneous   contraction   after  the  membranes  had  been 
c  ured  and  the  waters  had  escaped.    There  would,  however,  be 
S^at  Tanger  to  a  woman  in  the  necessary  manipulations  reqmred. 
f  1  e  reade?  will  find  reports,  by  Tardieu  o  -unerous  cases  o  abor^^mn 
as  a  result  of  mechanical  means  applied  to  the  uterus  m  tlie  Ann. 
d'H^  ''  1865  1,  406;  and  some  good  practical  remarks  by  the  same 
•iTtix  mr  the  mode  in  ^  hich  these  inquiries  should  be  conducted,  m  the 
'  A^,  d'H^     1856, 1, 141.    On  the  mechanical  means  for  procmvLug 
abt^don  amf  the  results,  see  a  paper  by  Lex  (Horn's  nerteljahrsschr., 

'''c'asU'fn  which  medical  men  have  thus  ^^-^J^^^^l^^, 
tunately  only  too  common.    In  the  Lancet,  vol.  2,  1901,  ^mU  be 
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an  account  of  one  such  occurring  in  Sydney.  What  brought  the 
matter  to  light  was  the  death  of  the  woman.  The  medical  evidence 
showed  that  death  was  due  to  hffiihorrhage,  hut  there  was  nothing  to 
show  how  delivery  was  brought  about. 

The  Eecorder's  remarks  at  the  Central  Criminal  Court,  June  20th, 
1904,  are  well  worth  attention.  In  charging  the  grand  jury  the 
Eecorder  referred  to  the  case  against  Dr.  Hicks,  charged  with  the 
illegal  use  of  instruments.  "  The  circumstances  of  this  last  case," 
said  the  Eecorder,  "  disclose  a  condition  of  morality  which,  I  trust, 
has  not  spread  very  far  or  very  wide.  If  it  does  there  must  ensue  a 
decadence  of  our  race,  which  must  have  most  serious  consequences. 
Had  the  woman  in  this  case  died  the  doctor  would  have  been  charged 
with  murder.  Of  late  there  has  been  a  tendency  in  such  an  event  to 
minimise  this  offence  to  manslaughter,  but  by  what  process  of  reasoning 
this  course  is  arrived  at  I  have  not  been  able  to  understand." 

Midwives  from  their  calling  acquire  considerable  skill  in  procuring 
abortion,  and  it  is  to  be  feared  that  they  lend  themselves  in  some 
instances  only  too  readily  to  the  practice.  The  following  case  occurred 
at  the  Liverpool  Spr.  Ass.,  April,  1904: — 

Betsy  Hankin,  35  (on  bail),  was  indicted  for  an  offence  at  Little  Hulton.  The 
prisoner  practised  as  a  midwife,  and  it  was  alleged  that,  as  a  result  of  the  offence 
she  committed,  a  widow  named  Hurst  was  rendered  dangerously  ill.  Mi-.  Hulton 
prosecuted,  and  Mr.  Gibbons  defended  the  prisoner.  It  appeared  that  what  the 
prisoner  did  was  done  at  the  repeated  request  of  Hm-st.  She  had  visited  Hankin 
three  times  for  a  given  purpose,  and  admitted  she  had  said  if  she  could  not  get  right 
she  felt  "  as  if  she  could  do  something  to  herself."  Mrs.  Hurst  had  just  been  left  a 
widow,  and  had  six  children  to  support.  For  the  defence  it  was  m-ged  that,  in  view 
of  Mrs.  Hurst's  distress  of  mind,  the  prisoner  had  led  the  woman  to  believe  she  had 
performed  an  operation  when  she  had  not,  and  that  the  illness  in  question  came  on 
naturally,  the  same  kind  of  ailment  having  occm-red  to  her  twice  before.  Moreover, 
it  was  ui'ged,  the  prisoner  could  not  be  convicted  on  the  uncorroborated  testimony 
of  the  chief  witness.  The  jury  found  the  prisoner  guilty.  A  police  superintendent 
was  called,  who  stated,  as  to  the  prisoner's  reputation,  that  she  was  "  as  well 
known  as  the  parish  clock  for  this  sort  of  thing."  The  judge  sentenced  the  prisoner 
— apparently  to  her  great  surprise — to  three  years'  penal  sei-vitude. 

Punishment  seems  to  have  but  little  deterrent  effect,  as  the  following 
shows  {R.  V.  Baudach,  C.  C.  C,  March,  1904)  :— 

From  the  evidence  given  it  appears  that  the  prisoner  attended  the  deceased  in 
August  and  December  last,  and  on  each  occasion  performed  an  illegal  operation. 
After  the  last  operation  blood  poisoning  set  in,  and  the  patient  died.  On  being 
questioned  by  the  police,  the  prisoner  left  her  house,  and  ultimately  went  to 
Germany.  After  the  inquest  was  completed  she  returned,  and  was  arrested.  The 
jmy  having  found  the  prisoner  guilty,  it  was  announced  that  she  had  already 
undergone  a  sentence  of  five  years'  imprisonment  for  a  similar  offence,  and  was 
tned  agam  only  last  year  upon  a  corresponding  charge.  On  that  occasion  she  was 
acquitted,  but  was  severely  censured  for  her  conduct  by  Mr.  Justice  Lawrance.  On 
the  present  occasion  Mr.  Justice  Grantham,  on  receiving  the  verdict  of  the  iury 
remarked  upon  the  gravity  of  the  offence,  and  sentenced  her  to  seven  years'  penal 
servitude.  ^ 

As  elsewhere  remarked,  it  is  the  certainty  of  detection  and  not  the 
\v--L°        sentence  when  detected  that  really  acts  as  a  deterrent. 
With  regard  to  the  exact  way  in  which  skilled  instrumental  inter- 
lerence  bnngs  about  abortion,  it  is  worth  while  to  say  a  few  words,  as 
some  doubt  was  once  (at  the  Leeds  Assizes,  in  1897)  expressed  on  the 
point ;  m  li.  v.  Boiver  a  sound  was  said  to  have  been  passed  by  the 
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prisoner,  and  the  ovum  was  said  to  have  been  expelled  entire,  i.e.  still 
enclosed  in  its  membranes,  with  placenta  attached.  The  defence  saidthat 
abortion  could  not  have  been  procured  by  simply  passing  a  sound  without 
rupturing  the  membranes.  This  defence  rested  upon  a  statement  to 
the  required  effect  appearing  in  a  work  on  Medical  Jurisprudence. 

It  must  be  distinctly  understood  once  for  all,  and  laid  down 
emphatically,  that  such  a  defence  is  absolutely  without  basis  in  medical 
fact,  the  position  may  be  succinctly  stated  in  a  few  paragraphs. 

It  is  possible  that  a  bougie,  catheter,  or  similar  instrument,  may  be 
passed  into  a  pregnant  uterus  without  abortion  following,  but  such  an 
event  would  be  unusual  :  this  might  happen  in  the  very  early  days 
because  the  instrument  had  not  disturbed  the  ovum  in  any  waj^  It 
might  happen  in  the  later  stages  because  the  womb  was  particularly 
healthy,  and  soon  repaired  the  injury  done.  Abortion  does,  as  a  rule, 
occur,  because,  either  the  membranes  happen  to  be  ruptured,  leading 
to  death  of  the  foetus ;  or  a  portion  of  the  placenta  is  separated,  and 
the  uterus  is  too  weak  or  irritable  to  repair  such  damage  ;  or,  lastly,  it 
may  happen  simply  because  an  irritable  uterus  resents  even  the  simple 
introduction  of  anything  through  its  cervix.  These  statements  are  based 
on  the  universal  consensus  of  opinion  of  all  reputable  obstetricians, 
and  they  are  directly  at  variance  with  the  above  defence. 

It  may  be  admitted  that  if  the  membranes  are  ruptured  abortion  is 
practically  certain,  but  this  does  not  invalidate  the  positive  fact  that 
rupture  is  not  indispensable  for  abortion  to  occur. 

{h)  Unskilled — leaving  traces. — It  is  usually  assumed  that  it  is 
impossible  for  a  woman  to  induce  abortion  by  instrumental  means 
upon  herself.  Evidence  is  given  below  that  such  is  not  necessarily 
the  case,  but  for  all  that  it  is  the  rule  that  at  least  a  second  person 
is  concerned.  When  such  second  person  is  a  medical  man,  the  very 
fact  of  injuries  being  found  argues  want  of  skill,  or  secrecy  and 
haste,  and  suggests  an  evil  intent,  though  such  must  not  be  taken  for 
granted,  for  when  the  operation  is  legitimately  undertaken  slight 
lacerations  may  occur,  and  if  the  woman  gets  impatient,  as  they  often 
do,  even  a  skilled  person  is  liable  to  get  flurried,  and  puncture  the 
cervix,  vagina,  or  uterus  in  his  anxiety.  Such  traces  of  violence  must 
not  therefore  be  taken  to  prove  criminality  till  all  the  circumstances 
have  been  investigated,  however  much  they  may  suggest  it. 

Still,  even  a  medical  man  does  sometimes  produce  injuries  which 
cannot  be  accounted  for  on  any  innocent  hypothesis. 

In  B.  v.  StcuUmuhler  (Liverpool  Winter  Ass.,  1858)  a  German  doctor  was 
charKed  with  murder.  A  healthy  young  woman,  a3t.  22,  consulted  the  prisoner 
in  reference  to  her  pregnant  state.  He  employed  mstruments  for  the  purpose  o± 
procuring  abortion.  She  died  within  forty-eight  hours,  and  on  inspection  severe 
internal  injuiies  were  found,  which  quite  accounted  for  her  death. 

An  important  case  of  this  kind  was  the  subject  of  a  criminal  trial  in 
Scotland  in  1858  (case  oi  Beid,  Med.  Gaz.,  1858,  2,  p.  605). 

The  uterus  near  its  mouth  presented  two  openings  in  its  substance,  described  as 
punctured  wounds  by  the  medical  witnesses  for  the  prosecution  who  made  the 
examination,  and  as  the  openings  of  torn  blood-vessels  by  others  who  were  called 
for  the  defence.  There  was  also  a  rupture  of  one  ovary.  The  prisoner  was  con- 
victed ;  but  the  medical  man  who  was  supposed  to  have  been  the  principal  agent  in 
the  crime  conunitted  suicide. 
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The  case  is  chiefly  important  in  showing  that  any  apparent  mechanical 
injury  to  the  womb  should  be  minutely  examined  at  tlie  time  of  inspection, 
so  that  no  doubt  of  the  cause  may  afterwards  be  entertained. 

If  tlie  second  person  be  not'  a  medical  man,  but  some  ignoi-ant 
quack,  the  evidence  of  criminal  violence  is  usually  much  stronger,  for 
the  nature  of  the  wounds  generally  shows  a  total  lack  of  knowledge  of  the 
proper  methods,  and  forbids  even  the  supposition  of  justifiable  attempts 
at  relief. 

The  professional  abortionists  of  India,  the  native  clhaees,  who  are 
women  of  the  lowest  castes,  generally  adopt  the  following  method 
of  procuring  abortion.  They  insert  into  the  uterus  a  twig  of  a  tree 
about  six  or  eight  inches  long,  smeared  with  assafoetida.  The  mem- 
branes are  ruptured,  abortion  takes  place,  and  if  the  woman  dies  from 
peritonitis,  the  walls  of  the  uterus  will  usually  be  found  perforated. 
It  is  a  common  practice  in  these  cases  to  refer  death  to  snake-bite,  in 
order  to  prevent  inspection  of  the  bod}',  which  generally  reveals  the 
means  by  which  the  abortion  was  procured. 

A  case  was  tried  some  years  since,  in  which  the  evidence  showed 
that  the  prisoner  had  attempted  to  produce  abortion  in  the  deceased  by 
thrusting  wooden  skewers  into  the  substance  of  the  uterus.  Inflammation 
and  gangrene  took  place,  and  the  woman  died.  The  prisoner  was 
convicted,  and  executed  for  murder.  (For  a  similar  case  by 
M'Pberson,  see  Med.  Gaz.,  vol.  36,  p.  102 ;  see  also  another  case  in 
the  same  journal,  vol.  45,  p.  693.) 

On  November,  20th,  1904,  Ernestine  Katz,  a  midwife,  was  tried  {R.  v.  Katz)  at  the 
Central  Criminal  Court,  before  Mr.  Justice  Darling,  on  a  charge  of  having  murdered  a 
young  woman  named  Kate  Kennedy.  The  prisoner,  a  German,  resided  in  White- 
chapel,  and  it  was  alleged  that  on  June  30th  she  performed  an  illegal  operation 
upon  the  deceased  by  means  of  "an  instrument."  The  case  for  the  prosecution 
was  that  the  deceased  woman's  death  was  occasioned  by  the  operation  which  the 
prisoner  was  alleged  to  have  performed  upon  her. 

Much  legal  interest  was  attached  to  the  manner  in  which  the  deposi- 
tions had  been  taken,  and  along  argument  ensued,  but  the  main  question 
for  the  jury  was  as  to  whether  the  prisoner  was  guilty  of  murder  or  of 
manslaughter,  the  facts  of  the  case  being  perfectly  simple.  Mr.  Arthur 
Hutton,  for  the  defence,  denied  that  the  prisoner  had  performed  an  illegal 
operation,  and  he  urged  that  what  she  did  was  for  a  perfectly  lawful  object. 
If,  however,  the  jury  did  not  take  that  view,  he  argued  that  they  ought  to 
find  only  a  verdict  of  manslaughter.  Mr.  Justice  Darling  directed  the  jury 
upon  the  law  applicable  to  the  case,  and  a  verdict  of  "Manslaughter '' 
■was  returned.  It  then  appeared  that  when  the  prisoner  was  arrested  a 
number  of  documents  were  found  upon  her  which  showed  that  in  1897, 
at  Berlin,  she  was  charged  with  an  offence  of  this  very  same  nature, 
and  that  she  absconded  from  her  bail  to  this  country.  Mr.  Justice 
Darling  is  reported  as  saying  that  the  jury  had  found  the  prisoner  not 
guilty  of  murder  but  guilty  of  manslaughter,  having  been  informed  that 
that  verdict  was  hardly  possible  if  they  were  of  opinion  that  she,  in 
doing  what  they  found  that  she  had  done,  did  not  know  that  she  was 
performing  an  act  which  was  likely  to  have  fatal  results.  In  their 
opinion,  apparently,  the  prisoner  was  an  extraordinarily  ignorant  person 
in  the  practice  of  the  business  which  she  carried  on.  The  judge  plainly 
intimated  that  he  did  not  share  the  opinion  of  the  jury,  and  we  entirely 
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endorse  his  view.  It  would  seem  impossible  that  the  prisoner  did  not 
know  that  she  was  performing  an  illegal,  and  possibly  a  dangerous,  act. 
If  a  person  knowingly  inflicts  an  injury  upon  another  a  felonious  act 
has  been  committed,  and  the  assailant  is  liable  for  any  result  which 
may  occur;  if  death  ensues  he  or  she  can  be  tried  for  murder. 
In  *1896  the  editor  had  a  case  in  the  London  Hospital  in  which  the 
bladder  had  been  perforated  by  an  abortionist.  The  criminal  was  never 
detected.    Cases  of  this  kind  might  be  multipHed  ad  nauseam. 

The  following,  known  as  the  West  Houghton  case  {R.  v.  Buckley), 
occurred  in  1894,  and  presents  some  unusual  features  : — 

It  was  tried  before  Mr.  Justice  Wills  and  a  special  jury,  at  Liverpool 
Assizes,  November,  1894.  The  prisoner,  Joseph  Buckley  (38),  of  Diccon- 
son  Lane,  West  Houghton,  was  charged  with  the  wilful  murder  of  his  wife, 
Sarah  Buckley,  aged  about  42.  Dr.  Doman's  account  of  the  evidence  is 
as  follows  : — 

I  was  called  to  tlie  house  of  a  Mrs.  Latham,  where  I  found  the  deceased  lying 
upon  the  sofa  in  the  kitchen.  I  understood  from  those  present  that  she  had  run 
bom  her  own  house  to  that  of  Mrs.  Latham  (a  distance  of  two  hundred  yards  or  so) 
in  her  night  attire  to  escape  a  renewal  of  her  husband's  violence.  After  consulta- 
tion with  Dr.  Cooke,  I  made  an  examination  of  the  deceased  She  was  dressed  in 
her  night  clothes.  I  found  there  was  slight  haemorrhage  from  the  vulva  ■  the 
inside  of  vagina  had  blood  trickling  down,  and  contamed  a  few  dark-coloured  clots 
the  patient°complained  of  great  pain  in  the  abdomen,  and  was  suffering  fix,m  shock 
to  the  system.  I  made  repeated  examinations  to  ascertain  if  she  weie  lu  laboui , 
the,;  were  however,  no  signs  of  commencing  labour-,  and  the  membranes  were 
St  "the'  mS  of  the  womb  was  patidous.  A 

me  that  the  patient  "  was  expecting  confinement  m  a  week  •.  ^ooke  lecom- 

mended  the  removal  of  the  patient  to  the  workhouse  hospital,  which  is  six  miles 
awav  We  both  considered  the  patient  was  m  a  fit  state  for  careful  lemovaL 
Afterward  and  in  the  presence  of  prisoner,  I  said  to  deceased  "  Your  husband  is 
he  e  ;  tell  me,  what  hL  he  done  to  you?  "  She  replied,  ' '  He  ttirew  me  o^^^^^^^ 
bed  and  put  his  hand  in  me,  many  a  time."  Prisoner  replied,  'It  sail  lies. 
The'patient  was  dressed,  and  carefuuj  transferred  to  a  trap  and  removed  to  her 
biotWs  house  Durii^g  the  remainder  of  that  day  I  saw  the  deceased  five  times 
?he  himoXge  had  cefsed,  but  patient  was  very  weak,  «}^f-^"f  ^-^.J^^t  "of 
rXnsI-  there  was  no  sign  of  labom-.  I  saw  her  again  twice  on  the  31st  ot 
collapse,  tneie  was       °6  ,      ^  slightly  rallied,  but  later  on  she 

result  of  which  the  P"^  ™X  XSi  f-wrot;  dowu  on  paper,  and  Uie  following  .s 
"Has"  SaS  her  on  £  privates,  knocked  her  on  hed,  made  her  got  np, 

could  do  it  as  well  as  any  man  or  woman  but  toi  »    «      fear  of 

sticsrinS  t^::i  ^sc^s-l.  ^   t™,  ho 

actuaUy  put  his  hand  in  her  bodj  five  or  a,j  to^^^^  ^^^^ 
in^reSSfttS»^7dIf^  taft^  ehortl,  died,  and  we 
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no  external  marks  of  violence  about  tlio  genital  organs,  but  the  right  upper  oj'elid 
was  blackened  by  ecchyniosis. 

JiiteriHtlli/.—Tho  outer  surface  of  the  uterus  showed  very  distinct  signs  of  acute 
inflammation.  The  intestines  formed  an  arch  over  the  uterus,  and  thus  were  sup- 
ported. The  uterus  was  opened  by  a;  longitudinal  incision  and  contained  a  female 
foetus  of  complete  gestation,  the  placenta  was  situated  on  the  anterior  uterine  wall. 
The  head  of  foetus  was  the  presenting  part.  The  interior  of  uterus  showed  the 
same  signs  of  infliimmation  of  its  surface  as  did  the  outer  surface.  The  os  uteri  was 
sUghtly  dilated  and  its  margins  presented  a  sloughy  and  uneven  condition.  The 
upper  part  of  the  posterior  vaginal  wall  at  its  junction  with  the  cervix  uteri  was 
ruptured,  the  aperture  being  sufficiently  large  to  admit  a  man's  hand  or  fist,  and 
communicating  directly  with  the  general  abdominal  cavity.  The  rupture,  in  our 
opinion,  was  caused  by  the  insertion  of  a  foreign  body  with  appreciable  force.  The 
peritoneal  cavity  contained  a  quantity  of  serous  fluid,  there  was  evidence  of  inflam- 
mation of  the  bowels  situated  in  the  lower  part  of  abdominal  cavity.  The  other 
organs  of  the  body  were  healthy. 

In  oiu-  opinion  the  cause  of  death  was  metritis  and  slight  peritonitis  (caused  by 
the  rupture  described)  with  hsemon-hage  and  shock  to  the  system. 

For  the  defence  counsel  argued  that  death  was  accelerated  by  the  journey  in 
the  trap,  and  that  delivery  ought  to  have  been  effected  at  once,  but  this  was  swept 
aside  by  the  judge,  though  a  medical  man  was  found  to  support  it. 


A  somewhat  similar  case  is  recorded  by  Tardieu,  "  L'Avortemeiit," 
p.  157. 

The  following  case  shows  well  the  extreme  injur}'-  that  may  he 
inflicted  in  attempts  to  procure  ahortion,  the  defence,  though  successful, 
would  probably  not  again  be  so  : — 

B.  v.  Weshuorth,  Liverpool  Assizes,  March,  1896.  The  facts  ascertained 
at  the  trial  were  these  :  The  prisoner's  wife  had  been  married  to  him 
for  eight  years,  had  borne  three  children,  and  was  sworn  to  have  said  that 
"  she  woidd  rather  kill  herself  than  have  another,"  but  there  was  no  evidence 
to  prove  that  she  believed  herself  to  be  pregnant  at  the  time  of  her  death, 
though  there  was  evidence  suggesting  that  she  thought  so  in  October,  1895.  On 
the  night  of  the  12th  December,  1895,  the  prisoner  stated  that  he  arrived  home 
about  midnight  and  found  his  wife  lying  on  the  sofa  in  the  parlour,  as  he  thought, 
drunk,  and  bleeding  from  the  vagina  ;  he  immediately  fetched  a  doctor,  and  with 
his  assistance  carried  her  upstairs  to  the  bedroom,  where  she  died  next  morning. 
The  post-mortem  examination  of  the  body  was  made  by  Drs.  Gordon,  Paul,  and 
Barnes,  in  the  presence  of  Dr.  Mulliner,  on  December  14th,  1895,  when  the  follow- 
ing pathological  appearances  were  noted  : — (1)  Between  forty  and  fifty  small  bruises 
on  the  legs  and  anus,  which  Dr.  Paul  swore  were  so  situated — other  accounts  say 
on  front  and  inner  side  of  the  thighs,  and  a  large  one  on  the  hip — that  they  could 
not  have  been  produced  by  falls,  nor  by  the  victim  herself ;  (2)  four  wounds  in  the 
vagina  :  of  these  one  was  about  half-an-inch  deep,  just  inside  the  vaginal  orifice, 
near  the  urethra,  a  second  of  about  the  same  depth  was  an  inch  higher  up,  also  on 
the  front  wall  of  the  vagina,  a  thii'd  at  the  left-hand  top  corner  of  the  vagina, 
penetrating  the  left  broad  Ligament,  causing  niuch  extravasation  of  blood,  but  not 
penetrating  the  peritoneum  ;  a  fourth,  much  larger  than  the  others  in  calibre,  passed 
out  of  the  vagina  between  the  uterus  and  bladder  into  the  peritoneal  cavity,  it  then 
penetrated  the  tissues  in  front  of  the  spine,  ran  alongside  the  aorta,  entered  the 
peritoneal  again  near  the  left  kidney,  twice  perforated  the  mesentery  of  the  top  of 
the  jejunum,  and  passed  through  the  left  kidney;  a  second  plunge,  apparently 
through  the  larger  hole  in  the  vagina,  had  sent  the  instrument  up  to  the  pyloric  end 
of  the  stomach,  which  was  bruised  but  not  perforated.  The  deceased  was  found 
not  to  be  pregnant,  and  the  uterus  was  quite  healthy.  (This  account  is  taken  from 
the  Lancet,  vol.  1,  1896,  p.  860,  which,  in  turn,  was  taken  down  from  Dr.  Paul's 
words  vcrhatim.)  Mr.  F.  T.  Paul,  with  Dr.  Gordon  and  Mr.  Barnes,  held  that  the 
bruises  could  only  have  been  caused  by  some  heavy  instrument,  such  as  the  round 
head  of  a  poker,  as,  though  most  of  them  were  small,  they  penetrated  deeply  into 
the  muscles ;  they  also  held  that  it  was  physicallv  impossible  for  such  internal 
in,unes  as  those  dcscnbed  to  have  been  self-inflicted.  Mr.  Whitehead,  of 
Manchester,  Dr.  Bennett,  and  Mr.  Mulliner  on  the  other  hand  hold  that  the  bruises 
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might  have  been  caused  by  the  efforts  of  Dr.  Gordon  and  the  prisoner  in  can-ying 
the  deceased  upstairs,  and  that  the  internal  injuries  might  have  been  self-inflicted 
fi'om  behind  whilst  the  victim  was  lying  on  the  sofa.  A  small  brass  poker  with 
blood  on  the  handle  was  found  in  the  room,  and  was  alleged  to  be  the  weapon  with 
which  the  above  wounds  were  inflicted.  On  beiiig  asked  his  reasons  for  saying  that 
the  internal  wounds  coidd  not  have  been  self-inflicted,  Mr.  Pnva  is  reported  as  say- 
ing, "  They  were  so  extensive  that  I  cannot  believe  thnt  any  human  being  could 
inflict  such  wounds  on  herself,"  and  "  The  instrument  must  have  been  introduced 
from  behind,"  and  fui-ther,  "The  wounds  are  such  as  we  have  no  previous  experi- 
ence nor  knowledge  of,"  "There  are  limits  to  human  power,  and  I  think  this  is 
beyond  human  power."  He  admitted  that,  "  Supposing  the  woman  had  been  using 
the  poker  from  behind  and  slipped,  sufiicient  force  might  have  been  occasioned  to 
cause  the  wounds." 

In  face  of  a  verdict  of  acquittal,  which  the  jury  pronounced  after 
very  sliort  consultation,  criticism  is  powerless,  but  we  may  hope  that 
such  injuries  may  long  remain  unique. 

Local   Injections. — A  case   occurred  in  France  in  which  it 
was  proved  that  abortion  had  been  caused  by  the  injection  of  some 
corrosive   and  irritating  substance  into  the  vagina.     The  genital 
organs,  as  Avell  as  the  abdominal  viscera,  were  found  in  a  high  state 
of  inflammation  {Med.  Gaz.,  vol.  37,  p.  171).    This  is  an  unusual 
mode  of  perpetrating  the  crime,  but  it  is  one  wliich  can  hardly 
escape  detection.    An  analysis  of  the  tissues  might  be  required, 
in  order  to  determine  the  nature  of  the  substance  used.    It  appears 
from  a  trial  which  took  place  (York  Sum.  Ass.,  1853),  that  this  mode 
of  attempting  to  procure  criminal  abortion  has  been  the  subject  of 
a  prosecution  in  this  country.    It  was  established  by  the  evidence 
that  some  liquid  was  injected  into  the  vagina  by  a  syringe,  but  there 
was  no  proof  of  the  nature  of  this  liquid ;  and  as  it  was  not  shown  to 
be  of  a  noxious  nature,  the  judge  who  tried  the  cause  directed  an 
acquittal  {Lancet,  1853,  2,  p.  89).    The  mere  mechanical  effect,  how- 
ever,  of  an  innocent  liquid  frequently  applied  may  be  more  effectual  in 
producing  abortion  or  premature  labour  than  the  use  of  any  irntatmg 
liquids.    In  medical  practice,  tepid  water  has  been  employed  as  an 
injection  for  the  purpose  of  inducing  premature  labour.  Lazarewitch 
has  published  twelve  cases  in  which  the  injection  of  water  at  95  F. 
caused  the  uterus  to  contract  and  expel  its  contents  ("Trans,  of  the 
Obst  Soc,"  vol.  9,  p.  161).    The  earliest  period  at  which  Lazarewitch 
employed  water  was  in  the  thirtieth  week  of  pregnancy.    In  most  of 
the  cases  the  women  had  reached  the  thirty-sixth  week  of  pregnancy. 
This  is  much  later  than  the  usual  period   at  which   abortion  is 
commonly  attempted  for  criminal  purposes,  namely,  about  the  twenty- 
eighth  week.    At  the  same  time  it  proves  that  an  innocent  injection 
may  be  used  to  produce  abortion.    The  words  of  the  statute,  however, 
"  other  means  whatsoever,"  appear   sufficiently   comprehensive  to 
include  the  use  of  a  non-noxious  liquid,  and  according  to  a  judicial 
opinion  given  in  the  case  of  Wallis  {R.  v.  Wallis),  it  is ^ not  material 
to  prove  that  the  liquid  employed  is  per  se  of  a  "  noxious  nature. 

In  the  case  of  Collins  {R.  v.  Collins,  reported  m  nil,  B.M.J. ,  A 
1898.  p.  59)  there  was  some  evidence  to  suggest  that  he  had  usea 
iniections  of  corrosive  sublimate  to  effect  his  purpose.  This  substance 
might  be  chosen  in  false  reliance  upon  its  undoubted  antiseptic  powers. 

Sfilf  Induced  Instrumental  Abortion.— The  foUowing  case  serves  to  em- 
phaSfhfposBitiHty  of^  instrumental  abortion,  and  the  care  necessary 
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iu  dealing  with  sucli  cases  in  private  to  protect  oneself  against,  at  least,  the 
suspidou^^of  nial^p^^^^^^  several  children  sent  for  mo  to  visit  her,  and  gave  the 

foUowino-  history  :  She  knew  herself  pregnant,  having  gone  several  days  over  her 
tune  •  since  then  (several  weeks)  she  had  been  losing  blood  constantly.  On  examin- 
ing her  the  cervix  was  found  soft  and  patulous,  with  blood  escapmg  from  it,  and  the 
uterus  irregularly  contracted,  apparently  about  the  size  of  the  pregnant  uterus  at 
four  mouths.    She  had  no  fever,  pain,  nor  tenderness.  ■,   ,  j.-,      ^,  ,  , 

"  On  further  questioning  her,  she  at  first  admitted  taking  '  herbs  ;  then  that  she 
had  '  scraped  out  the  womb  with  a  hairpin,'  showing  me  the  pin,  which  was  an 
ordinary  woman's  hairpin,  the  looped  end  of  which  she  had  used  as  a  '  curette,' 
the  operation  being  rendered  easier  by  her  suffering  from  slight  prolapse,  and  press- 
ing on  the  fundus  through  the  abdominal  wall.  She  informed  mo  that  she  had 
done  the  same  thing  twelve  months  ago,  with  the  result  that  in  the  course  of  time 
she  was  delivered  of  what  seems  to  have  been  a  fleshy  mole.  She  informed  me 
that  she  had  told  no  one  but  myself  of  the  cause ;  and,  with  the  possibility  of  com- 
plications in  view,  I  decided  to  send  her  to  hospital.  Through  the  courtesy  of  the 
house-surgeon  I  am  able  to  state  that  after  a  course  of  ecbolic  medicine  she  was 
delivered  of  a  foetus  of  about  five  months'  gestation,  which  appeared  to  have  been 
some  time  dead,  and  the  patient  progressed  satisfactorily.  I  am  induced  to  chronicle 
the  above  case  on  the  following  grounds  : — 

"  L  It  has  been  frequently  stated  that  selE- induced  instrumental  abortion  is 
impossible. 

"2.  A  practitioner  would  be  placed  in  an  awkward  position  if,  when  called  to 
treat  such  a  case,  peritonitis  and  a  fatal  ending  should  supervene,  he  probably  not 
knowing  the  actual  cause. 

"3.  If  a  post-mortem  were  made  and  a  wound  found,  what  would  be  the 
inference?"    {B.  M.  J.,  2,  1899,  p.  187.) 

lu  the  Lancet,  2,  1900,  p.  978,  the  following  note  occurs  : — 

An  inquest  was  held  in  Eath  on  September  20th  upon  a  married  woman  aged 
thii'ty-six  years.  It  was  proved  that  deceased  had  taken  di'ugs  and  used  an  instru- 
ment upon  herself  for  the  purpose  of  j^rocui-ing  a  miscarriage.  Medical  evidence 
showed  that  the  drugs  were  harmless,  but  that  the  deceased  had  used  an  instru- 
ment. The  coroner  said  the  woman  had  paid  the  penalty  of  her  own  foolish  act  and 
evidently  nobody  else  was  implicated.  The  j  ury  returned  a  verdict  of  ' '  Death  from 
septic  poisoning." 

Within  the  editor's  personal  knowledge  a  girl  confessed  that  she 
had  pushed  the  handle  of  a  small  paint  brush  up  the  womb  till  she 
"  felt  something  give  waj'  "  ;  abortion  had  resulted. 

A  curious  case  was  tried  some  j^ears  ago  in  which  a  vaginal 
speculum  figured  prominently  ;  it  need  not  be  remarked  that  no 
medical  man  who  wished  to  induce  abortion  would  ever  make  use  of 
such  an  instrument ;  though  it  is  conceivable  that  in  an  unhealthy 
uterus  such  vaginal  manipulation  might  possibty  cause  the  event,  it 
would  be  to  the  last  degree  improbable  that  a  healthj'^  uterus  would 
empty  itself  upon  such  provocation.  But  for  all  that,  when  this 
instrument  has  been  improperly  or  unnecessarily  used  on  a  pregnant 
woman,  a  charge  of  attempted  abortion  by  instruments  may  be  easily 
raised  against  a  medical  practitioner. 

T'he  trial  above  referred  to  took  place  at  Exeter  Lent  Assizes,  1854  {R.  v. 
Oriffin  and  Venn).  In  it  it  was  charged  that  one  of  the  accused,  a  surgeon 
named  Venn,  had  feloniously  used  an  instrument  with  the  intent  to  procure  the 
miscaiTiage  of  the  prosecutrix.  According  to  the  evidence,  Venn  had  on  several 
occasions  passed  a  round  polished  instrument  into  the  body  of  the  woman,  onco  in 
a  coppice  and  at  another  time  in  a  field.  The  defence  was,  that  the  surgeon  had 
merely  used  a  speculum  to  ascertain  whether  she  was  pregnant,  in  order  to  know 
how  to  prescribe  for  her;  and  that  it  was  absurd  to  snp])Ose  that  ho  had  ever 
intended  to  procure  abortion,  for  this  had  not  followed,  and  it  might  have  been 
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easily  produced  by  him  at  any  period  of  pregnane}'  if  be  bad  wisbod  it.  The 
prisoners  were  acquitted.  Admitting  tbe  statements  of  tbe  prosecutrix  and  prisoner 
to  be  correct,  it  may  be  remarked  that  it  is  a  well-known  fact  tbat  a  speculum  is 
not  required  for  determining  tbe  question  of  pregnancy  at  all.  This  case  conveys 
a  serious  caution  to  members  of  tbe  medical  profession. 

B.  Production  of  Abortion  by  Drugs. 

The  following  generalisation  which  is  strictly  warranted  by  facts, 
conveys  a  warning  to  would-be  abortionists,  whether  professional  and 
habitual,  or  lay  and  occasional — thebe  is  no  drug  and  no  combina- 
tion OF  DRUGS  WHICH  WILL,  WHEN  TAKEN  BY  THE  MOUTH,  CAUSE  A 
HEALTHY  UTERUS  TO  EMPTY  ITSELF,  UNLESS  IT  BE  GIVEN  IN  DOSES 
SUFFICIENTLY  LARGE  TO  SERIOUSLY  ENDANGER,  BY  POISONING,  THE  LIFE 
OF  THE  WOMAN  WHO  TAKES  IT  OR  THEM. 

Notwithstanding  this  very  serious  statement  abortionists  still 
exist,  and  we  must  consider  what  drugs  they  use.  For  the  actions  of 
the  drugs  mentioned,  and  for  much  other  information,  the  editor  has 
largely  to  thank  the  Lancet,  vol.  2,  1898,  and  vol.  1,  1899,  wherein  the 
reader  will  find  a  series  of  articles  on  "  Quacks  and  Abortion,"  giving 
much  valuable  information  as  to  the  modus  operandi  of  these  creatures. 

"  The  action  of  emmenagogues  and  ecbolics  is  a  difficult  question 
to  decide,  and  one  upon  which  very  little  experimental  work  has  so  far 
been  done.  The  conclusions  as  to  the  action  of  certain  drugs  rest 
almost  entirely  upon  clinical  evidence  often  of  very  doubtful  value. 
Emmenagogues  may  be  defined  as  remedies  used  to  produce  or 
increase  the  menstrual  flow.  They  may  be  divided  into  direct  and 
indirect ;  the  former  are  supposed  to  act  directly  upon  the  uterus  or 
the  nervous  system  in  close  relation  to  it,  while  the  latter  act  by 
promoting  or  restoring  the  health  of  the  body  as  a  whole. 

Indirect  emmenagogues  include,  therefore, 

Tonics,  such  as  iron  and  arsenic; 

Hcematinics,  especially  iron  ;  and 

Purgatives,  especially  of  the  stronger  kind  such  as  colocynth, 
gamboge,  magnesium  and  sodium  sulphate,  and  aloes,  croton  oil, 
elaterium,  hiera  picra  (a  mixture  of  aloes  and  canella  bark),  and  pilacotia 
(a  mixture  of  aloes  and  coloc3arth). 

Amongst  direct  emmenagogues  the  following  drugs  have  from  time 
to  time  been  included:  aloes,  cantharides,  caulophyllm,  borax,  apiol, 
cimicifuga  racemosa,  potassium  permanganate,  manganese  dioxide, 
myrrh,  anemone  pulsatilla,  polygala  senega,  sangumarin,  pennyroyal 
or  mentha  pulegium,  senecio,  yew  leaves,  grains  of  paradise,  tansy, 
hellebore  (white  and  black),  squills,  broom,  male  fern,  laburnum, 
asarum  arabicum.  ,  n 

"Ecbolics  maybe  defined  as  drugs  increasing  the  expulsive  power  ot 
the  uterine  muscle.  Commonly  included  amongst  this  class  are  ergot, 
hydrastis  canadensis,  ruta,  juniperus  sabma,  quinine,  and  sodu 
salicylas,  although  this  is  rather  an  emmenagogue  than  an  ecbolic. 

In  addition  to  this  list  from  the  Lancet  a  tew  metals  must  be 
included,  lead  especially,  and  also  mercury. 

According  to  Dr.  Stevenson's  experience,  a  mixture  of  ti  e  watei} 
extract  of  aloes  and  ferric  chloride  in  large  doses  is  a  favourite  aborti- 
?acient  among  abortion-mongers.    Should  this  fail  of  its  effect,  ergot  is 
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given  at  a  later  stage  of  pregnancy  ;  and  if  this  also  fails  to  secure  the 
desired  result,  instrumental  means  are  emp  oyecL 

The  native  Indian  abortionists  employ  the  following  drugs : 
camphor,  the  juice  of  the  jeata,  the  mulberry,  and  seajeenaroot,  as  well 
as  pan  root-a  species  of  pepper.  These  act  chiefly  as  irritants  upon 
the  system,  although  they  are  supposed  to  have  a  specific  effect  on  the 

uterus  as  ecbolics.  ^      ^,       , .  ,    •    .  i     r       ^  ii 

Vegetable  Abortifacients  (?).-The  article  m  the  Lancet  then 

^^'^.fwe  will  now  consider  the  respective  action  of  these  drugs  in 

detail "  •  • 

Aloes  apparently  acts  by  producing  congestion  of  the  large  intestine 
and  of  the  pelvic  organs.  It  is  said  to  have  a  direct  effect  upon  the 
uterus,  but  there  is  no  exact  evidence  of  this. 

Cantharides  has  less  effect  upon  the  genito-urinary  organs  of  women 
than  upon  those  of  men.  It  has  no  special  effect  upon  the  uterus,  but 
has,  however,  caused  abortion  in  large  doses,  although  one  drachm  has 
been  taken  by  a  pregnant  patient  with  no  effect.  It  would  produce 
abortion  only  in  large  doses  and  then  only  by  its  action  as  an  irritant 
poison.  We  have  not  been  able  to  find  any  experimental  evidence  as 
to  its  abortifacient  powers.  .  -j 

Caulophyllin,  from  Caulophyllum  thalictroides,  a  resmoid  powder 
obtained  from  the  root.— This  principle  is  said  to  have  a  direct 
influence  upon  the  uterus  or  upon  the  motor  nerves  supplying  the 
uterus.  It  has  been  used  in  America  for  the  purpose  of  producing 
abortion  with  apparent  success.  The  dose  of  caulophyllin  is  given  m 
Martindale's  Extra  Pharmacopoeia  as  from  one  to  four  grains,  but  the 
dose  necessary  to  procure  abortion  is  not  definitely  known. 

Borax. — This  is  used  clinically  for  amenorrhoea,  but  no  evidence 
exists  of  its  possessing  a  definite  effect  upon  the  uterus. 

Ajnol— The  neutral  principle  of  petroselinum  sativum  or  common 
parsley  has  a  decided  action  as  an  emmenagogue.  In  doses  of  from 
three  to  five  minims  three  or  four  times  a  day  it  is  said  to  have  no 
abortifacient  effect  whatever.  Perhaps  larger  doses  might  produce 
such  an  effect. 

Civiicijuga  racemosa. — This  drug  is  said  to  act  upon  the  uterus  and 
to  cause  uterine  contraction,  but  we  have  been  unable  to  find  any 
experimental  evidence  in  support  of  this.  It  has  been  used  to  promote 
contraction  of  the  uterus  and  to  hasten  expulsion  of  the  placenta.  It 
might  help  to  produce  abortion. 

Potassium  permanganate  and  Manganese  dioxide. — The  clinical 
evidence  as  to  the  value  of  these  salts  as  emmenagogues  is  conflicting. 
In  ordinary  doses  they  do  not  tend  to  produce  abortion.  Cases  of 
abortion  occurring  after  the  administration  of  potassium  permanganate 
are  recorded,  but  it  is  doubtful  whether  this  result  was  not  due  to  the 
general  condition  of  the  patient  apart  from  the  drug. 

Myrrh. — Tbis  is  said  by  Cullen  to  act  directly  upon  the  uterus,  but 
Sydenham  denies  this.  If  it  has  any  action  it  is  feeble  and  probably 
indirect  rather  than  direct.  It  acts  as  a  stomachic  tonic.  We  have 
not  found  any  experimental  evidence  as  to  its  abortifacient  or 
emmenagogic  powers. 

Anemone  lyidsatilla. — There  is  clinical  evidence  to  show  that  this 
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drug  is  useful  in  amenorrhoea.    It  has  an  irritant  effect  upon  the 
kidneys  and  digestive  tract. 

Polygala  senega. — This  is  used  in  the  United  States  as  an  ahorti- 
facient  apparently  with  success.  But  the  dose  is  uncertain  and  there 
is  no  definite  evidence  either  clinical  or  experimental  as  to  its  action 
upon  the  uterus. 

Sanguinarin. — A  resinoid  powder  obtained  from  the  blood-root 
(sanguinaria  canadensis).    This  is  said  to  be  an  emmenagogue. 

Pennyroyal,  Mentha  pulegium. — This  is  a  popular  emmenagogue  and 
abortifacient,  but  is,  we  believe,  never  used  at  the  present  day  by 
medical  men.  It  has  neither  emmenagogue  nor  ecbolic  properties,  and 
is  not  now  employed  for  any  purpose  by  medical  i)ractitioners.  It 
is  a  warm  stomachic,  like  the  other  mints,  and  its  place  in  pharmacy 
is  now  supplied  by  peppermint  water. 

Any  notice  of  this  substance  here  would  have  been  quite  unnecessary, 
but  for  the  fact  that  in  a  trial  for  criminal  abortion  {R,  v.  Wallis,  1871), 
strongly  abortive  properties  were  incorrectly  assigned  to  it;  and  it  was 
described  as  a  highly  noxious  substance. 

A  soKcitor  was  charged  with,  administering,  or  causing  to  he  administered,  to  a 
lady  pregnant  hj  him,  certain  noxious  drugs,  namely,  the  infusion  of  pennyroyal 
and  a  quantity  of  "  Griffiths's  mixture,"  with  intent  to  procure  ahortion.  The 
evidence  showed  that  the  prisoner  had  procured  from  a  druggist  the  two  suhstances 
mentioned,  and  had  handed  them  to  the  lady.    She  subsequently  had  a  miscarriage, 
and  the  prisoner  was  present  soon  after  the  delivery,  but  the  body  of  the  child  was 
not  forthcoming.    The  lady  had  reached  the  sixth  month  of  her  pregnancy,  and 
prior  to  the  miscarriage  there  was  no  urgent  symptoms  of  vomiting,  purging,  or 
pain,  such  as  irritant  substances  given  for  the  purpose  of  exciting  abortion  com- 
monly produce.     She  soon  recovered  without  any  bad  symptom.     There  was 
nothing  to  show  that  mechanical  violence  had  been  used  or  drugs  of  a  powerful 
kind  taken  by  her.    She  had  been  in  the  habit  of  taking  horse-exercise  up  to 
almost  the  date  of  the  miscarriage  ;  and  it  was  alleged  for  the  defence  that  at  this 
time  she  had  met  with  an  accident  or  had  sustained  a  shock  while  riding,  which 
might  account  for  the  premature  confinement.    It  was  proved  that  the  prisoner 
had  procured  the  leaves  of  peimyroyal,  and  also  a  bottle  of  a  compound  of  iron  and 
myrrh  called  GrifSths's  mixture,  assigning  an  untrue  reason  for  procuring  them, 
and  had  handed  them  to  the  lady.    The  medical  evidence  at  the  trial  chiefly  tm-ned 
upon  the  question  whether  pennyroyal  and  Griffiths's  mixture  were  such  substances 
as  would  produce  abortion.    Some  medical  witnesses  called  for  the  prosecution 
deposed  that  they  would ;  others  said  that  they  would  not  act  on  the  uterus  to  expel 
the  contents.    The  prisoner  was  acquitted  of  the  charge  of  administering  the  di-ugs. 
The  remarkable  part  of  this  case  is  the  conflict  of  medical  opinion  on  the  properties 
of  such  substances  as  pennyroyal  and  Griffiths's  mixtui-e.     With  regard  to  this 
mixture  there  is  no  instance  recorded  of  its  having  had  any  effect  on  the  uterus  of 
a  pregnant  woman  as  an  abortive  ;  and  there  is  nothing  in  it  which  could  lead  to 
such  a  result.     Griffiths's  mixture  has  been  long  used  in  medicine  as  a  chalybeate 
tonic.    It  is  a  saccharine  ferrous  carbonate,  having  no  action  on  the  uterus  as  an 
ecbolic,  although  often  given  to  women  not  pregnant  as  an  emmenagogue.  A 
small  dose  would  do  no  injury,  but  a  large  dose  might  cause  nausea  and  vonntin-. 
In  this  case  the  prosecutrix  was  called  as  a  witness,  and  she  stated  that  Lrritbths  s 
mixture  had  been  procured  for  her  by  the  prisoner  at  her  request.     She  had  copied 
the  formula  from  a  medicinal  book.    She  had  taken  only  two  doses  ot  it,  but  had 
taken  none  of  the  pennyroyal  which  had  been  provided  m  the  state  of  leaves. 

The  counsel  for  the  prosecution  stated  that  the  iron  and  myrrh  contained  m 
Griffiths's  mixture  were  "  clearly  abortive  in  their  character  ;  and  that  tne 
nennyroyal  infusion  was  "  sufficient  to  procure  abortion."  The  medical  evidence 
adduced  to  support  this  statement  broke  down  on  cross- exammation,  and  was 
directly  contradicted  by  the  evidences  of  Hicks,  Tyler  Smith,  and  Barnes.  They  aU 
a-^reed  that  Griffiths's  mixture  was  a  good  iron  tonic,  that  it  was  not  an  abortive, 
and  in  the  small  quantity  taken  by  the  prosecutrix  could  have  had  no  ettect  m 
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o'»,^vf;,^r.  1-n  th\a  rase    Thov  also  stated  that  pennyroj'al  was  not  a  noxious 
'Ttl^fco  ^C  Jh  «  ^vriters  as  an  emmonagoguo,  and  probably 

uSor  the  ™tby  ^^^^^        wonion,  it  had  no  oflcct  in  producing,  abortion. 

Sppeai^s  t  have  a~  ^'^^^ ^'^ISHs^  t 

:;;Sn;=re:b^^^^^^  its  siUcation  is  widely  different. 

^enecio.-According  to  Fothergill  and  Murrell  this  dmg  is  an 
emmenagogue  but  not  an  ecbolic,  at  any  rate  m  ordmary  doses.  It 
has  a  definite  action  in  cases  of  amenorrhoea.  .    i  ^  .i  ^  -i  • 

Erqot— As  to  the  action  of  ergot  there  can  be  no  doubt  that  it  is 
a  tnie  echolic.  The  action  upon  the  muscular  tissue  is  mainly  due  to 
the  cornutine  and  sclerotic  acid  it  contains.  It  produces  powerful 
uterine  contractions,  and  although  it  acts  best  when  uterine  action  has 
started,  yet  given  in  a  fair  dose  at  the  time  when  the  menstrual  periods 
should  occur  it  would  be  likely  to  initiate  uterine  action  and  so  m  a 
case  of  pregnancy  would  act  as  an  abortifacient. 

In  powder,  infusion,  or  tincture,  it  has  been  for  some  time  used  by 
medical  practitioners  to  excite  the  action  of  the  uterus  and  aid 
parturition.  It  is  also  used  for  a  similar  purpose  on  animals  in 
veterinary  practice.  A  trial  which  took  place  at  the  Central  Criminal 
Court  in  July,  1871,  shows  that  "herbalists  "  are  well  acquainted  with 
the  properties  of  ergot  as  an  abortive,  and  are  ready  to  supply  it  m 
secrecy  (R.  v.  De  Bacldeley  and  ivife).  The  prisoners  in  this  case  gave 
ergot  of  rye,  knowing  that  it  was  intended  to  procure  abortion. 

An  advertisement  was  inserted  in  a  spiritualist  journal  inviting  people  to 
consult  at  that  house  "Madame  De  Baddeley,  the  celebrated  clairvoyante. 
From  what  was  alleged  to  be  transacted  there,  the  police  were  induced  to  send 
a  woman  to  consult  the  prisoners,  and  to  concoct  a  stoiy  which  might  elicit  their 
"  spiritual"  mode  of  procedure.  After  being  put  into  a  state  of  so-called  "  claii'- 
voyance,"  the  female  prisoner  advised  the  applicant  what  to  do  in  the  case  of  a 
young  woman  whom  she  had  mentioned,  and  gave  her  a  quantity  of  ergot  of  rye 
to  procure  abortion.  In  all,  61.  was  paid  to  the  prisoners.  The  drug  was  at  once 
handed  over  to  the  police.    They  were  found  guilty. 

Ergot  of  rye  has  been  found  to  bring  on  contractions  of  the  uterus 
at  an  advanced  stage  of  gestation,  or  when  efforts  at  parturition  had 
already  commenced.  There  is,  however,  some  difference  of  opinion 
respecting  its  specific  ecbolic  properties.  According  to  Lee  it  has  no 
effect  in  the  early  stages  of  gestation,  although  given  in  lai-ge  doses 
{Med.  Gaz.,  vol,  25,  p.  10 ;  see  also  Ediii.  Med.  and  Surg.  Jour. 
vol.  53,  p.  27).  Beatty  states  that  when  used  in  obstetric  practice  it 
is  liable,  by  absorption  into  the  system  of  the  mother,  which  may  take 
place  within  two  hours,  to  endanger  the  life  of  the  child  {Duh.  Med. 
Jour.,  May,  1844,  p.  202).  This  question  was  referred  by  the  French 
Government  to  the  Academy  of  Medicine  in  1845,  as  there  Avas  reason 
to  think  that,  under  its  employment  in  the  practice  of  midwifery, 
children  were  frequently  born  dead  ("Ann.  d'Hyg.,"  1846,  1,  204; 
see  also  Med.  Gaz.,  vol.  46,  p.  680).  In  confirmation  of  Beatty 's  state- 
ment, M'Clintock  and  Hardy  report  that,  out  of  thirty  cases  in  which 
it  was  administered,  twenty  children  were  born  dead  ("  Practical 
Obsei-vations,"  p.  95).  Ramsbotham  considered  that  the  drug  might 
operate  fatally  on  a  child  according  to  the  circumstances  under  which 
it  was  administered  ;  but  that,  unless  it  excited  tlie  expulsive  action  of 
the  uterus,  it  had  no  effect  on  the  child's  system  (o^?.  cit.,  p.  319  ; 
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also  cases  in  Edin.  Med.  and  Surg.  Jour.,  vol.  53,  p.  142).  According 
to  Millet,  in  commenced  or  imminent  abortion,  ergot  procures  a  safe 
and  prompt  termination  ;  and  he  never  met  with  a  case  in  which  it 
injured  the  child  {Med.-Chir.  Rev.,  July,  1855,  p.  41).  This  was 
also  the  result  of  the  experience  of  Uvedale  West,  contained  in  a  paper 
read  before  the  Obstetrical  Society  (July,  1861) .  Between  December, 
1855,  and  June,  1861,  he  had  attended  734  labours,  in  172  of  which 
ergot  was  given.  Including  one  case  of  twins,  173  children  were  born 
under  the  effects  of  ergot,  of  which  number  only  five  were  still-horn. 
These  facts  sippear  to  show  that  ergot,  as  a  rule,  does  not  exert  the 
noxious  effects  on  the  child  which  have  been  attributed  to  it  by  some 
obstetric  writers. 

On  trials  for  criminal  abortion,  perpetrated  or  attempted,  a  medical 
witness  must  be  prepared  for  a  close  examination  on  the  ecbolic 
properties  of  the  ergot  of  rye  on  the  uterus,  as  well  as  its  general  action 
as  a  poison  on  the  woman  and  child.    A  case  (R.  v.  Colder,  Exeter 
Lent  Ass.,  1844)  has  been  reported,  with  comments  {Prov.  Med.  Jour., 
April  10th,  1844),  in  v/hich  it  was  alleged  that  savin,  cantharides,  and 
ergot  had  been  respectively  given  by  the  prisoner,  a  medical  man,  for 
the  purpose  of  procuring  miscarriage.     The  prosecutrix,  on  whose 
evidence  the  case  rested,  was  a  woman  of  notoriously  bad  character, 
and  the  prisoner  was  acquitted.    There  were  three  medical  witnesses, 
who  agreed  that  savin  and  cantharides  were  only  likely  to  occasion 
abortion  indirectly,  i.e.,  by  powerfully  affecting  the  system— the  view 
commonly  entertained  by  professional  men.      Some   difference  of 
opinion  existed  with  regard  to  ergot.    Shapter  stated  that  he  did  not 
think  the  ergot  would  act  unless  the  natural  action  of  the  uterus  had 
already  commenced— a  statement  supported  by  a  number  of  authorities. 
Subsequently  to  the  trial  he  collected  the  observations  of  many  obstetric 
writers,  and  so  far  modified  his  opinion  as  to  admit  that  the  ergot 
might  occasionally  exert  a  specific  action  on  the  uterus,  in  cases  of 
advanced  pregnancy,  even  when  uterine  action  had  not  already  com- 
menced.   Ramsbotham  reported  three  cases,  from  which  it  would 
appear  that  the  ergot  may  in  some  instances  exert  a  dn-ect  action  on 
the  impregnated  and  quiescent  uterus.    In  these  instances  the  females 
were  in  or  about  the  eighth  month  of  pregnancy  {Med.  Gaz.,  vol.  14, 
p  434)     This  observation  has  been  fully  confirmed  by  further  expen- 
ence  on  the  use  of  the  drug  {Med.  Times  and  Gaz.,  1854, 1,  p.  8).  J.  H. 
Davis  believed  that  it  is  a  specific  excitant  of  uterine  action,  and  points 
out  the  cases  in  which,  in  his  opinion,  it  may  be  safely  emploj-^d  {Lancet 
October  11th,  1845,  p.  393).   In  a  case  in  which,  owing  to  distortion  ot 
the  pelvis,  it  was  necessary  to  bring  on  labour  six  weeks  before  the  lull 
period,  Raynes  found  that  ergot  in  the  form  of  infusion  m  repeated 
doses  excited  the  action  of  the  uterus,  and  dehvery  was  accomplished 
within  fifty-eight  hours  of  the  taking  of  the  first  dose.    1  he  uterus  was 
in  a  quiescent  state  before  the  medicine  was  given  to  the  patient 
{Med.  Times  and  Gaz.,  1857,  1,  p.  260).    Whitehead  found  tha  its 
action  was  very  uncertain.    In  a  case  under  his  care,  that  of  a  woman 
^  h  deformed'pelvis,  it  was  considered  advisable  to  procure  abortion 
in  the  fifth  month  of  pregnancy ;  the  ergot  alone  was  employed,  and  at 
fiist  with  the  desired  effect.      It  was  given   m  three   «ucce  s,ve 
p  -egnancies,  and  in  each  instance  labour-pams  came  on  after  eight  oi 
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ten  doses  had  been  adnunistered,  and  expulsion  was  effected  by  the  end 
of  the  third  day.  It  was  perseveringly  tried  ni  a  fourth  pregnancy  m 
the  same  woman,  and  failed  completely  ("  On  Abortion,  p.  254). 
It  also  failed  in  a  case  in  the  hands  of  Oldham  {Med.  Gaz  yoL  44 
1)  49)  Nevertheless,  the  balance  of  evidence  is  decidedly  in  favour  ot 
its  specific  action  as  a  direct  uterine  excitant;  and  according  to 
Griffiths,  this  is  so  well  known  to  the  inhabitants  of  the  United  btates, 
that  it  is  there  in  frequent  use  as  a  popular  abortive,  and  another 
substance,  cotton  root  bark  {Gossypmvi  herhaceum),  is  now  used  witli 
it.  Perhaps  the  differences  which  have  been  observed  m  the  action  ot 
the  ergot  of  rye  may  have  depended  on  the  quality  of  the  drug,  as  well 
as  on  the  period  "at  which  it  was  administered.  Admitting  that 
the  uterus  is  subject  to  periodical  excitement,  corresponding  to  the 
menstrual  periods,  it  is  probable  that  the  action  of  ergot  may  be  more 
powerfully  abortive  at  these  than  at  other  times. 

A  case  occurred  at  Brighton,  in  1864,  in  which  a  question  arose 
respecting  the  fatal  effects  of  ergot  on  a  woman  who  had  taken  it  for  a 
long  period,  obviously  with  a  view  to  procure  abortion.  She  died, 
however,  without  abortion  having  taken  place;  and  the  question  at 
issue  was,  whether  this  drug  had  or  had  not  caused  her  death.  The 
dose  taken  was  about  a  teaspoonful  of  the  tincture  of  ergot  three  times 
a  day,  for  a  period  of  eleven  weeks.  On  inspection,  patches  of  inflam- 
mation were  found  on  the  mucous  membrane  of  the  stomach  after  death. 
No  other  cause  for  death  was  apparent,  and  one  medical  witness 
assigned  it  to  the  poisonous  irritant  action  of  the  ergot,  as,  at  the  early 
stage  of  pregnancy  which  she  had  reached  (the  third  month),  this 
substance  would  not  be  likely  to  act  as  an  abortive.  Another  medical 
man  who  gave  evidence  at  the  inquest,  asserted  that  death  could  never 
be  primarily  caused  by  ergot  of  rye.  The  qualification  introduced  into 
this  medical  opinion  is  of  small  importance.  The  deceased  woman  is 
reported  to  have  taken  a  large  portion  of  the  tincture,  and  it  is 
immaterial  whether  the  drug  lulled  her  by  a  primary  or  secondary 
operation.  Tardieu  describes  the  case  of  a  w^oman,  fet.  24,  who  aborted 
in  the  fourth  month  of  pregnancy,  as  a  result  of  the  administration  of 
ergot  in  powder ;  she  died  from  peritonitis  in  about  twenty-four  hours. 
The  ergot  was  found  in  fragments  in  the  lower  third  of  the  bowels 
("  Ann  d'Hyg.,"  1855,  vol.  1,  404).  At  the  same  time  he  states  that, 
in  his  opinion,  ergot  of  rye  has  no  direct  action  as  an  abortive  ;  in  fact, 
that  it  is  not  an  ecbolic  ("Ann.  d'Hyg.,"  1865,  1,  139).  The 
numerous  cases,  showing  its  efficacy,  and  its  extensive  use  in  midwifery 
practice,  are  sufficient  to  prove  that  this  opinion  is  not  borne  out  by 
facts.  In  respect  to  its  operation,  it  may  be  observed  that  the  effects 
produced  b^'  its  administration  are  not  such  as  readily  to  excite 
suspicion.  It  does  not  cause  the  decided  symptoms  of  irritation 
observed  in  the  action  of  savin,  nor  the  nervous  symptoms  which  are 
usually  produced  by  rue.  In  medicinal  doses,  given  at  proper  intervals, 
the  only  marked  effect  which  it  produces  on  a  pregnant  woman  is  a 
lowering  of  the  pulse.  Sometimes  other  symptoms  of  a  severe 
cliaracter  have  presented  themselves  ("Ann.  d'Hyg.,"  1856,  1,  140). 
If  a  person  dies  from  the  effects  of  this  drug,  the  results  are  legally  the 
same,  whether  its  operation  as  a  noxious  substance  is  of  a  primary  or 
secondary  kind. 
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In  1878,  a  woman  was  tried  (R.  v.  Brnion,  Lewes  Ass.,  June,  1878)  for 
administering  ergot  to  a  married  woman  with  the  view  of  procuring  abortion. 
There  was  little  douht  that  ergot  was  the  substance  administered ;  and  though 
repeated  doses  were  given,  the  drug  failed  of  its  effect. 

The  case  broke  clown,  the  only  evidence  being  that  of  the  patient 
herself,  and  Thesiger,  Lord  Justice,  directed  an  acquittal  on  the 
ground  that  the  woman  to  whom  the  drug  was  given  by  consenting  to 
the  oi^eration  made  herself  an  accomplice;  and  it  is  a  maxim  of  English 
law  that  no  person  can  be  convicted  of  a  criminal  offence  on  the 
unsupported  evidence  of  an  accomplice. 

For  actions  and  symptoms  other  than  ecbolic,  vide  Sect.  XVI., 
"  Poisoning  by  Ergott" 

Hyclrastris  Canadensis. — This  causes  contraction  of  the  peripheral 
blood-vessels,  and  acts  upon  the  uterine  muscular  tissue.  It  has  a 
direct  effect  upon  the  muscular  fibres  of  the  uterus  due  to  the  hydras- 
tine  or  hydrastinine  it  contains.  In  one  case,  17J  grammes  of  hydras- 
tine  in  five  days  brought  on  labour  at  the  seventh  month.  It  is  of 
very  little  use  as  an  emmenagogue,  but  is  a  definite  ecbolic,  and 
therefore  might  produce  abortion. 

R'uta. — There  seems  to  be  no  doubt  that  given  as  infusion  or  as  oil 
this  produces  emmenagogic  and  ecbolic  eff"ects,  acting  possibly  directly 
upon  uterine  muscular  tissue  or  through  the  nervous  system.  Experi- 
ments upon  rabbits  by  Hamehn  show  this.  The  exact  dose  necessary 
to  produce  abortion  in  the  human  female  is  not  certain.  The  drug  is 
often  taken  as  an  infusion,  and  it  probably  has  a  direct  action  upon  the 
uterus,  and  does  not  act  merely  as  a  gastro-intestinal  irritant. 

This  common  garden  plant  has  been  much  used  in  the  form  of 
decoction.  Tardieu  reported  three  cases  in  which  a  strong  decoction 
of  rue  produced  abortion  at  the  fourth,  fifth,  and  about  the  sixth  month 
of  pregnancy  respectively,  and  the  women  recovered  ("  Ann.  d'Hyg.," 
1855,  1,  403).  Among  the  symptoms  caused  by  rue  when  taken  for  the 
purposes  of  abortion  are  profuse  salivation  and  great  swelling  of  the 
tongue.  Abortion  has  slowly  taken  place  after  five  or  six  days.  There 
has  been  no  inflammation  of  the  uterus,  but  the  woman  has  not 
recovered  from  the  effects  for  a  long  time  (Horn's  Vierteljahrsschr., 
1866,  1,  233).  Rue  acts  most  powerfully  when  taken  m  the  fresh 
state!  The  active  principle  appears  to  be  a  volatile  oil,  which  gives 
the  peculiar  odour  to  the  plant.  The  oil  is  most  abundant  m  the  seeds. 
In  the  event  of  the  leaves  being  taken,  the  best  evidence  will  be 
furnished  by  their  botanical  characters.  . 

Savin,  Juni2)erus  sahina. —Hame]m  made  some  experiments  on  a 
rabbit,  and  produced  abortion  without  any  definite  suffering  on  the 
part  of  the  animal.  The  rabbit,  weighing  2  kilos.  300  grammes,  was 
given  in  four  doses  on  different  days,  some  70  c.c.  of  an  infusion  ot 
fresh  savin  tops  and  20  minims  of  the  oil.  Another  treated  m  the 
same  fashion  died  from  inflammation  of  the  lungs  and  abdoimnal 
viscera  without  aborting.  A  bitch  went  to  term  without  aborting, 
although  suffering  from  severe  gastro-intestinal  disturbance  produced  by 
the  drug.  In  this  case  the  animal  weighed  7  kilos.  600  grammes,  was 
in  the  fourth  week  of  gestation,  and  was  given  during  three  weeks  six 
large  doses  of  a  fresh  infusion  and  full  doses  of  the  oil.  Savin  is 
reputed  to  have  an  emmenagogic  action,  but  it  is  exceedingly  doubtlul 
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if  it  has  any  direct  effect  upon  the  uterus.  It  is  employed  as  a  popular 
abortive.  In  small  doses  it  is  useless,  while  in  large  doses  it  acts  as 
an  irritant  poison.  The  woman  may  die  undehvei-ed  or  the  loetus  may  be 
expelled,  and  the  mother  subsequently  die  from  the  efiects  of  the  drug 
rru  e  ivrJfnnf  nffion  of  saviu  will  be  evidont  from  the  following  case.  In 
1640,  tno  ueceiiaou,  j  Friday  but  was  seized  with  vomiting  on 

tomithi  "coihu^^^^^  Sunday,  and  was  of  a  green  colour.    She  was  first 

Len  b  °a  mSucal  nLi  on  Sunday  evening.  The  symptoms  were  those  of  milamma- 
Ln  o  thTtoma  h  and  bowels,  with  great  anxiety:  pulse.  loO  ihe  green 
colour  of  the  vomited  matter  was  at  first  supposed  to  be  owing  to  bile.  The 
ToSing  appeals  to  have  continued  at  intervals,  but  it  does  not  seem  that  there  was 
aiTv  denfpurt  ng.  Labour  supervened  on  Wednesday.  The  child  was  born 
hi iLCn  died.  The  womLi  died  on  the  Thursday,  ue.  five  days  after 
hi  taken  the  poison,  for  there  was  no  proof  that  any  savin  could  have  been 
ake^'a  er  Satnrdiy.  The  brain  and  Inngs  were  healthy,  except  tha  the  air-tubea 
had  a  dark  ral  colour  ;  the  heart  was  fiabby  ;  the  blood  was  generally  fluid.  The 
fiiw-membrane  of  the  gullet  was  reddened  and  had  on  it  ecchymosed  patches 
naif  of  the  mucons  membrane,  fi-om  the  cardiac  orifice  upwards  presented  a  dark 
red  arborescent  iniection,  with  slight  patches  of  ecchymosis ;  but  there  was  no 
erosion  or  ulceration.  In  the  stomach  a  large  patch  of  redness,  about  thi-ee  inches 
in  extent,  extended  from  the  greater  curvature  towards  the  pylorus.  ihe 
vessels  of  the  mucous  membrane  were  considerably  injected,  forming  infiltrated 
natches,  especially  about  the  lesser  curvature,  extending  towards  the  carciiac  end ; 
but  there  was  no  ulceration  or  erosion .  The  stomach  con  tamed  nearly  eight  ounces 
of  a  greenish  fluid,  of  the  appearance  and  consistency  of  green-pea  soup.  By 
examining  a  portion  of  the  washed  vegetable  substance  under  a  microscope,  and 
by  di-ying  a  portion,  rubbing  it,  and  observing  the  odour,  clear  evidence  was 
obtained  that  the  green  colour  was  owing  to  the  diffusion  of  finely  triturated 
savin  powder  (vide  Section  XVL).  The  interior  of  the  duodenum,  especially 
towards  the  pylorus,  was  intensely  inflamed,  being  of  the  colour-  of  cinnabar. 
Patches  of  inflammation  were  found  throughout  the  other  portions  of  the  intestines. 
There  was  some  inflammation  of  the  peritoneum,  chiefly  of  the  upper  part  of  the 
intestines  and  omentum.  The  kidneys  were  inflamed,  and  of  a  dark  red  colour ; 
the  bladder  was  healthy.  Green -coloured  mucous  matter,  containing  savin,  was 
found  in  the  duodenum,  but  not  in  the  lower  part  of  the  intestines  (iMed.  Gaz., 
vol.  36,  p.  646).  The  quantity  of  poison  taken  by  the  deceased  could  not  be  ascer- 
tained, but  it  must  have  been  large.  The  quantity  remaining  in  the  stomach  after 
five  days,  under  frequent  vomiting,  was  from  twenty-five  to  thirty  grains. 

In  another  case  a  pregnant  female,  eight  hours  after  she  had  taken  savin,  was 
found  lying  on  her  back,  perfectly  insensible,  and  breathing  stertorously.  She  had 
been  suddenly  seized  with  vomiting,  and  this  continued  for  some  time.  At  first 
the  case  was  thought  to  be  one  of  puerperal  convulsions.  Labour  came  on,  and 
she  died  in  about  foiu-  hours,  during  a  fit  of  pain.  She  appeared  to  be  between  the 
seventh  and  eighth  mouth  of  pregnancy,  and  the  child  was  born  dead.  On  inspec- 
tion, twenty- four  hours  after  death,  tlie  brain  was  found  gorged  with  black  fluid 
blood.  The  stomach  was  paler  than  usual,  excepting  in  one  or  two  spots,  which 
were  red,  as  if  blood  had  been  effused  into  the  mucous  tissue.  It  contained  four 
ounces  of  an  acid  liquid  of  a  brownish-green  colour.  This,  on  distillation,  jaelded 
an  opaque  liquid,  from  which  a  few  drops  of  a  yellow  oil  were  separated  by  means 
of  ether.  Some  sediment  found  in  a  bottle  presented,  under  the  microscope,  the 
characters  of  powdered  savin  {Lancet,  June  Hth,  18-i5,  p.  677).  There  can  be  no 
doubt  that  this  substance  was  the  cause  of  death.  The  action  of  the  poison  appears 
to  have  been,  in  the  first  instance,  like  that  of  an  irritant,  and  just  before  death 
like  that  of  a  narcotic. 

The  symptoms  are  not  always  those  of  an  irritant.  In  some 
exceptional  instances,  as  in  the  subjoined  case,  the  action  of  the  poison 
was  spent  on  the  nervous  system  : — 

A  young  woman,  advanced  to  the  eighth  month  of  pregnancy,  secretly  took 
this  substance  for  an  abortive.    A  medical  man  who  was  called  to  see  hor  found 
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hor  witli  tliG  teeth,  tightly  clenched,  and  unable  to  swallow.  There  were  tetanic 
convulsions,  and  the  bodj'^  was  slightly  arched  forwards.  She  died,  as  was  at  first 
supposed,  from  strychnine  poisoning  ;  but  on  examining  the  contents  of  the  stomach, 
a-<  well  as  a  bottle  containing  a  mixture,  part  of  which  she  had  taken  before  death, 
Tidy  found  a  large  quantity  of  savin  (from  the  eifects  of  which  there  was  no  doubt 
she  had  died),  but  uo  strychnine  [Luncct,  1872,  2,  p.  41). 

It  will  be  seen,  therefore,  that  under  a  fatal  dose  of  this  drug, 
sufficient  to  act  as  a  special  poison,  a  woman  even  advanced  so  far 
as  the  eighth  month  of  pregnane}-  may  die  without  any  effect  being 
produced  on  the  womb. 

The  powdered  leaves  are  the  form  in  which  savin  has  been  often 
given  as  a  popular  abortive,  and  the  above  cases  show  the  dangerous 
effects  to  the  woman  and  child.  The  leaves  of  savin  are  readily  obtain- 
able in  gardens.  They  may  be  given  in  the  form  of  infusion  or 
decoction.  The  former  is  the  most  powerful.  Savin  may  also  be  given  as 
a  tincture,  or  as  an  essential  oil.  In  all  these  forms,  in  large  or 
frequently  repeated  doses,  it  has  an  irritant  action.  The  powdered 
leaves  are  not  used  in  medical  practice.  The  dose  as  an  emmenagogue 
Avould  be  from  five  to  fifteen  grains — the  medicinal  dose  of  the  oil  is 
from  two  to  six  minims,  and  of  the  tincture  {Tint.  Sahina:,  now 
expunged  from  the  Brit.  Pharm. — Eo.)  is  from  twenty  minims  to  one 
fluid  drachm.  This  holds  the  oil  and  resin  dissolved.  The  leaves 
of  savin  may  be  identified  by  their  peculiar  odour  when  rubbed,  and 
also  by  their  appearance  under  the  microscope. 

Cases  in  which  the  oil  of  savin  has  been  administered  for  the 
purpose  of  abortion  are  common. 

In  R.  V.  Fascoe  (Coniwall  Lent  Ass.,  1852)  a  medical  man  was  convicted  of 
administering  oil  of  savin  to  a  woman  with  intent  to  procure  miscarriage.  The 
proof  of  intent  rested  partly  on  medical  and  partly  on  moral  circumstances.  It 
appeared  that  the  prisoner  had  given  fourteen  drops  of  the  oil,  divided  mto  three 
doses,  dailj'— a  quantity  which,  according  to  the  medical  evidence  at  the  trial,  was 
greater  than  should  have  been  prescribed  for  any  lawful  pui-pose. 

The  medicinal  dose,  as  an  emmenagogue,  on  the  authority  of 
Christison,  is  from  two  to  five  minims,  and  according  to  Pereira  from 
two  to  six  'drops.  The  quantity  given  by  the  prisoner,  although  a  full 
dose,  was  not,  therefore,  greater  than  these  authorities  recommend ; 
and  his  criminality  appears  to  have  rested  not  so  much  on  the  dose 
given,  as  on  the  question  whether  he  knew  or,  as  a  medical  man,  had 
reason  to  suspect  that  the  female  for  whom  he  prescribed  it  was 
pregnant.  No  medical  authority  would  recommend  oil  of  savm  m  full 
doses  for  pregnant  women ;  and  with  regard  to  the  existence  or  non- 
existence of  pregnancy  in  a  special  case,  medical  men  are  reasonably 
presumed  to  have  better  means  of  satisfying  themselves  than  non- 
professional persons.  The  prisoner's  innocence,  therefore,  rested  on 
the  presumption  that  he  implicity  believed  what  the  prosecutrix  told 
him  regarding  her  condition— that  he  had  no  reason  to  suspect  her 
pregnancy,  and  therefore  did  not  hesitate  to  select  and  prescribe  a 
medicine' which  certainly  has  an  evil  reputation,  and  is  rarely  used  by 
medical  practitioners.  According  to  the  evidence  of  the  prosecutrix, 
she  informed  the  prisoner  that  she  had  disease  of  the  heart  and  liver, 
and  that  nothing  more  was  the  matter  with  her.  There  can,  it 
appeared  to  the  author,  be  no  doubt  that  the  oil  was  administered  with  a 


ABOBTION— CRIMINAL— BY  DRUGS.  175 

<r„iltv  intention.  Every  qualified  practitioner,  acting  bond  fide,  would 
fn  doubtedly  satisfy  himself  that  a  young  womaii  whose  menses  were 
obstructed  was  noi  prec,nant  before  he  prescribed  full  doses  of  this  oil 
three  times  a  day,  or  he  would  fairly  lay  Inmself  open  to  a  suspicion 
f  -..^.oiUv  If  iirefynancy— a  frequent  cause  of  obstructed  men- 
^  riS  -w  i-e  'U  ^ed,  this' would  be  sufficient  to  deter  a 
m  act  ioner  of  conniion  prudence  from  prescribing,  in  any  dose  a  drug 
whTclf  may  exei-t  a  serious  action  on  the  uterine  system  (Med.  Trmes 
and  Gaz.,  1852,  1,  p.  104). 

On  the  Northern  Circuit,  December,  1853  (/?.  v.  Moort),  a  man  was  tried  and 
conScted  olaimfnistering  oil  of  sayin  to  a  pregnant  woman.  It  made  her  very  lU, 
but  did  not  produce  abortion. 

The  oil  of  savin  is  obtained  in  the  proportion  of  2  or  3  per  cent,  by 
weight  by  the  distillation  of  the  tops.  It  has  a  yellowish  colour,  and 
the  peculiar  terebinthinate  odour  of  the  plant,  by  which  alone  it  may 
be  recognised.  It  may  be  separated  from  the  contents  of  the  stomach 
by  atritating  them  with  its  volume  of  ether,  in  which  the  oil  is  very 
soluble.  The  ether  may  be  afterwards  removed  by  distillation.  Ihe 
odour  of  the  oil  is  stated  to  have  been  perceived  in  the  blood  and  in  the 
cavities  of  the  body.  This  may  be  regarded  as  the  best  test  of  its  pre- 
sence (Horn's  Vierteljahrsschr.,  1866, 1,  241).  The  oil  of  savin  forms  a 
turbid  mixture  with  alcohol.  When  treated  with  an  equal  volume  of 
sulphuric  acid  it  acquires  a  dark  brown  colour,  and  when  this  mixture 
is  added  to  distilled  water,  a  dense  white  precipitate  separates. 

Tanacetum  vidgare.  Tansij.  Oil  of  fa?isi/.— Hartshorne  states  that 
in  the  United  States  the  oil  of  tansy  has  acquired  the  character  o  a 
popular  abortive,  and  has  caused  death  in  several  instances.  In 
England  this  oil,  and  the  herb,  have  been  chiefly  employed  for  the 
purpose  of  expelling  worms.  Pereira  quotes  a  case  in  which  half  au 
ounce  of  the  oil  proved  fatal.  The  symptoms  were  spasms,  convulsive 
movements,  and  impeded  respiration  ;  no  inflammation  of  the  stomach 
or  bowels  was  discovered  upon  dissection.  The  cases  referred  to  by 
Hartshorne  are — 

1.  A  teaspoonful  of  the  volatile  oil  was  taken  by  a  girl  in  mistake  for  the 
essence.  She  complained  of  giddiness,  and  became  insensible  in  ten  minutes; 
convulsions  came  on,  with  frothing  at  the  mouth,  difficult  respiration,  and  irregular 
pulse;  and  she  died  in  one  hour  after  taking  the  oil  {Amer.  Jour.  Med.  Sc.,  July, 
1852,  p.  279).  2.  The  second  case  occurred  to  Dalton,  and  is  reported  by  him  in 
the  same  journal  for  January,  1852,  p.  136.  A  healthy-looking  girl,  tat.  21,  took 
eleven  drachms  of  oil  of  tansy  about  six  houi's  after  a  hearty  dinner.  She  was 
found  insensible,  and  in  convulsions,  soon  after  she  had  taken  the  drug.  She  died 
in  three  hours  and  a  half.  A  strong  odour  of  tansy  was  observed  in  the  breath 
before  death,  and  on  inspection  in  the  peritoneal  cavity,  stomach,  and  even  the 
interior  of  the  heart.  The  uterus  contained  a  well-formed  foetus  about  four  months 
old,  which  did  not,  either  in  itself  or  its  membranes,  present  any  evidence  of  having 
been  disturbed.  3.  In  a  third  case  {Amer.  Jour.  Med.  Sc.,  May,  1835,  p.  256),  a 
woman  but  a  few  weeks  pregnant  took  half  an  ounce  of  the  oil,  and  did  not  entirely 
lose  her  consciousness  until  thi-ee- quarters  of  an  hour  had  elapsed,  although  she 
was  convulsed  at  intervals  before  that  time.  She  died  without  abortion  being 
produced,  within  two  hours  after  taking  the  poison.  (For  another  case  see  Med. 
Times  and  Oaz.  1861,  1,  p.  397.) 


These  facts  show,  that  while  oil  of  tansy  possesses  no  specific  action 
on  the  uterus  as  an  abortive,  and  does  not  even  aflect  this  organ  or  its 
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contents  by  S3'mpatby,  it  is  capable  of  acting  as  a  powerful  poison  on  the 
brain  and  nervous  system,  and  of  destroying  life  rapidly.  The  oil  would 
be  easily  recognised,  either  before  or  after  distillation  of  the  contents  of 
the  stomach,  by  its  peculiar  and  penetrating  odour.  It  is  very  soluble 
in  ether,  and  this  may  be  employed  for  its  separation. 

Saffron. — A  decoction  of  the  dried  stigmas  of  srvU'ron  {Crocus  sativus) 
has  been  employed  as  a  popular  abortive.  Thomsen  has  reported  a 
case  in  which  abortion  occurred  in  a  woman  who  had  taken  repeated 
doses  of  a  decoction  of  saffron  with  starch.  There  was  reason  to  believe, 
however,  that  manipulation  per  vaginam  had  also  been  resorted  to,  and 
these  may  liavehadthe  principalshare  in  bringing  about  the  result  (Horn's 
Vierteljaiirsschr.,  2,  p.  315).  According  to  Pereira,  although  saffron 
was  formerly  used  as  an  emmenagogue  and  to  promote  uterine  contrac- 
tions, it  is  not  established  by  any  trustworthy  observations  that  it 
possesses  any  medicinal  properties.  In  modern  medicine  its  chief  use 
is  to  give  colour  and  flavour  to  liquids.  It  has  been  observed  that  when 
administered  to  pregnant  women,  the  yellow  colouring-matter  has  been 
absorbed,  and  the  foetus  in  utero  has  been  stained  with  it.  This  appear- 
ance in  the  body  of  the  foetus  might  lead  to  a  suspicion  of  its  use, 
although  no  injury  to  the  woman  may  have  resulted. 

Qainine— The  definite  effect  produced  by  the  administration  of 
quinine  during  labour  is  partly  due  to  its  general  tonic  action  and  partly 
to  a  direct  action  upon  the  uterus  or  uterine  nerves.  It  definitely 
increases  uterine  pains,  but  there  is  no  undispted  evidence  that  it  will 
produce  abortion  even  when  pushed. 

Sodii  salicylas—Tlns  drug  often  causes  hemorrhages  from  mucous 
membranes  and  not  infrequently  brings  on  menstruation  when  given 
for  rheumatism.  This  was  definitely  proved  by  a  case  which  was  under 
observation  for  two  years.  Apart  from  this  tendency  to  produce 
htemorrhage  it  has  no  action  on  the  uterus  and  is  not  a  true  ecbohc. 
It  might  produce  abortion  but  not  with  certainty. 

Asarum  EiLropceum  Asarahacca.—'n\e  powdered  leaves  of  this  plant 
were  formerly  used  in  medicine.  The  leaves,  as  well  as  the  root,  are 
irritant  and  acrid,  owing  to  the  presence  of  an  essential  oil.  They  have 
an  aromatic  and  bitter  taste.  In  doses  of  from  half  a  drachm  to  a 
drachm  these  preparations  excite  vomiting,  purging,  and  griping  pains. 
Like  other  acrid  or  irritant  substances,  they  may  lead  indirectly  to 
abortion  by  their  effects  on  the  general  system,  but  they  have  no 
specific  action  on  the  uterus.  Maschka  met  with  the  following  case,  m 
which  a  decoction  of  the  leaves,  taken  by  a  pregnant  woman,  was 
followed  by  death  without  causing  abortion. 

A  woman  who  had  reached  the  fourth  month  of  her  pregnancy  was  advised  to 
takfl  decoction  of  asarum  for  the  purpose  of  exciting  aboijon.  Pains  m  the 
abdomen  were  foUowed  by  convulsions,  which  proved  fatal  on  the  second  day.  The 
coats  of  the  stomach  and  duodenum  were  found  softened  and  leddened  the 
rmach  ccmtled  a  pasty-looking  substance,  without  WPP™^^^^^^^^ 
roots  or  seeds.  The  kidneys  were  much  diseased,  and  in  the  uteius  theie  was  a 
our  months'  foetus.  The  cLtents  of  the  stomach  were  examined  <^^^^^^^^  but 
nothin<-  was  found  to  throw  a  light  on  the  cause  of  death  The  fact  that  sne  naa 
taken  a  Tcoction  of  asarum  waf  rendered  probable  hj  the  evidence  of  witnesses 
but  it  had  not  produced  the  usual  effects  of  vomiting  and  purgmg.  Maschka 
Lcribed  death  to  a  diseased  condition  of  the  kidneys,  leadmg  to  ureemic  poisoning 
S  the  blood  This  had,  in  his  opinion,  caused  cdaminia  gramdaram  and  death. 
(Horn's  Vierteljaiirsschr.,  1865,  1,  54.) 
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In  1856,  n  medical  man  was  convicted  afc  the  Central  Criminal 
Court  of  Sydney  of  administering  ^.ri/vjc/;  of  belladonna  as  a  suppository, 
in  order  to  excite  abortion  ;  this  substance  has  no  influence  on  the 
uterus,  except  in  affecting  it  indirectly  by  its  action  on  the  system. 
In  the  B.  M.  J.,  2,  1902,  the  following  note  occurs  :— 
Oil  of  Absinthe  as  a  Supposed  Abortifacient. — "An  inquest  was 
recently  held  on  the  wife  of  a  farm  labourer  living  near  lluncoru, 
Avho,  according  to  the  report  in  the  Liverpool  Courier,  died  three- 
quarters  of  an  hour  after  swallowing  over  100  gr.  of  oil  of  absinthe, 
which,  according  to  the  evidence,  she  had  obtained  for  the  purpose 
of  terminating  pregnancy.  She  had  obtained  the  drug  from  a  firm 
of  qualified  chemists  in  Liverpool,  from  whose  representative  it  was 
elicited  at  the  inquest  that  absinthe  was  not  a  scheduled  poison,  that 
it  was  not  regarded  as  a  poison,  and  that  in  this  instance  the  dose — 
one  or  two  drops — was  not  indicated  on  the  bottle.  From  the  evidence 
of  a  neighbour  it  appeared  that  the  drug  came  by  the  evening  post,  that 
the  deceased  took  it  almost  immediatel}^,  and  that  a  few  minutes  later 
she  was  found  lying  speechless  in  the  yard.  The  coroner  expressed 
the  opinion  that  it  was  verj^  reprehensible  for  such  a  drug  to  be  supplied 
Avithout  a  direction  as  to  the  dose,  and  to  an  illiterate  person  as  in  the 
present  case.  The  jury  returned  the  verdict  that  death  was  caused 
through  deceased  taking  an  overdose  of  oil  of  absinthe  to  cause  abor- 
tion, and  recommended  that  such  a  dangerous  drug  should  be  scheduled 
as  a  poison.  They  also  stated  that  they  were  satisfied  it  was  taken  by 
mistake  ;  that  the  woman  did  not  know  the  quantity.  In  the  course  of 
the  inquiry  Dr.  Carter  Bell,  Analyst  to  the  County  of  Chester,  said  that 
he  believed  oil  of  absinthe  was  frequentlj'  used  as  an  abortive  :  that  it 
was  one  of  those  substances  believed  by  the  laity,  and  probably 
erroneously,  to  have  the  power  of  ending  pregnancy  seems,  indeed,  to 
be  fairly  certain,  Eeferences  to  the  action  of  the  drug,  which  have 
been  kindly  supplied  by  Dr.  R.  H.  Beardsley,  in  Stelle's  National 
Dispensatory  (J.  and  A.  Churchill,  1879),  Pereira's  Materia  Medica 
(1840,  part  2,  p.  595),  and  Culpepper's  Herbal  (1658,  p.  816)." 

Metals  and  Mineral  Substances  as  Abortifacients.— Mineral 

poisons  have  been  ignorantly  employed  for  this  nefarious  object,  and 
often  with  a  fatal  result.  Among  these  substances  may  be  mentioned 
arsenic,  corrosive  sublimate,  bichromate  of  potassium  (Horn's  VierteJ- 
jahrsschr.,  1866,  2,  113),  blue  vitriol  or  sulphate  of  copper,  copperas  or 
ferrous  sulphate,  the  preparations  of  ferric  chloride,  and  other  irritants. 
Metallic  mercury,  which  is  generally  reputed  to  be  innocent,  has  been 
given  for  the  purpose  of  procuring  abortion.  In  one  case  {Lancet, 
1873,  1,  p.  339),  it  produced  no  effect  on  the  uterus,  but  caused  some 
severe  nervous  symptoms,  which  would  justify  the  application  of  the 
term  "  noxious"  to  this  substance. 

A  man  administered  to  a  girl,  sot.  20,  in  the  third  month  of  pregnancv,  about 
tour  oiinces  and  a  half  of  metallic  mercurj^.  It  had  no  effect  on  the  uterus,  but  in 
a  lew  aays,  owing  to  oxidation  and  absorption  of  the  metal,  tremors  began  to  affect 
^cfiv'^     rn,  I^^i"  Sait  became  unsteady,  and  sho  stumbled  in 

waiKing.    iiiose  symptoms  continued  unabated  for  two  months  and  then  affected 

ihl  ill ''I  ^1  1?"*^  1'°^^°^'  g'''i8pj"8'  tlihigs.  She  went  the  fuU  time,  and 
the  symptoms  had  then  almost  disappeared. 
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This  is  perhaps  the  only  instance  in  which  mercury  has  been  given 
by  the  mouth  {vide  "Injections"  above)  for  such  a  purpose.  It  is 
worthy  of  note  that  some  of  these  powerful  poisons  may  produce 
violent  symptoms  and  destroy  life,  without  in  any  way  atlecting  the 
gravid  uterus  or  its  contents.  A  woman,  let.  22,  had  passed  the  fifth 
month  of  her  pregnancy,  and  died,  it  was  supposed,  from  the  effects 
of  arsenic.  It  appeared  from  the  evidence  that,  with  the  view  of  pro- 
ducing abortion,  she  had  been  advised  to  take  a  large  dose  of  arsenic. 
She  suffered  from  severe  vomiting  and  purging,  and  died  in  seven  hours 
without  having  aborted.  A  large  quantity  of  arsenic  was  found  ni  the 
stomach. 

The  Tincture  of  Ferric  Chloride  has  frequently  caused  severe 
symptoms,  and  seriously  injured  health,  without  producing  abortion. 

In  one  case  '(R.  v.  Bumble,  Lincoln  Sum.  Aes.,  1863),  it  was  proved  that  this 
compound  of  iron  had  been  given  in  large  doses  daily  to  a  pregnant  woman,  lor  the 
p™e  of  exciting  abortion^  It  had  no  such  effect.  The  prisoner  also,  gave  to  her 
cantharides  in  pills.  The  defence  was,  that  these  were  proper  medicmes  for  the 
treatment  of  amenon-hcea,  under  which  it  was  aUeged  she  was  labouring,  ihe 
large  doses  administered,  and  the  secrecy  with  which  the  medicine  was  supplied, 
proved  that  they  had  been  given  unlawfully  and  with  crimmal  intent ;  the  diniggist 
who  supplied  them  was  convicted. 

Lead  —Dr.  Ransom,  of  Nottingham,  writing  on  lead  poisoning,  in 
the  B.  M.  J.,  vol.  1,  1900,  p.  1591,  after  describing  three  cases,  says: 

"  From  my  own  experience,  therefore,  I  have  reason  to  believe  that 
the  use  of  diachylon  as  an  abortifacient  is  a  fast-growing  evil.  Ihere 
is  now  in  hospital  a  woman  with  w.ist-drop  from  this  cause,  and 
Dr  Handford  tells  me  that  he  has  had  in  his  wards  three  cases  ot  lead 
encephalopathy  and  two  or  three  others  of  less  serious  lead  POisoning, 
all  from  taking  diachylon.  Two  of  these  bram  cases  had  to  be  tians- 
fe  -red  to  the  City  Asylum.  Inquiries  I  have  made  among  medical  men 
in  one  quarter  of  the  town  only-Snemton-lead  to  the  same  conclusion 
Thus  Dr.  Cole  has  sent  two  cases  into  hospital  m  the  last  yeai,  and 
has  seen  several  others.    Dr.  Dabell  writes :  ,  ,  . 

-T  remember  two  cases  of  poisoning  due  to  diachylon  taken  to 
procure  abortion.    One  was  mild,  with  no  nerve  -y^^Ptoms ;  the  other 

women  to  ask  me  about  this  drug.        ,  .    ,  ,  .  fi^e  iU- 

"  Possibly  the  purgatives  taken  by  this  lady  saved  hei  fiom  the  lU 
^ffprts  of  the  lead.    Dr.  William  Thomson  says  : 

-  '  I  1  ave  had  a  good  many  cases  of  abortion  due  to  lead  poisoning 
from  pm  taken     Alortion  us\ially  occurs  before  nerve  ^J-^^^-^J^ 

Ithoueh  I  had  one  case  with  severe  ansemia,  jaundice,  albuminmia, 
"iif  L  s  igh  wrL-drop.  I  think  the  practice  -  very  common  and 
on  the7ncreai,  as  I  can  Recall  half  a  dozen  cases  withm  the  last  yeai 
or  two.' 

"  Dr.  Cornwall  writes  :  .■if  „,^a  hrnin 

-  I  have  had  several  cases  such  as  you  men  ion,  and  f^^j"^  J^^^^^^^ 
always  more  or  less  affected,  also  the  peripheral  nerves.    Jaundice  was 


common.' 
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"Thinking  it  would  be  of  interest  to  ascertain  whetlier  jiersistent 
weakness  of  the  brain  often  ensued,  I  wrote  to  Dr.  Powell,  of  the  City 

Asylum,  who  replied :  „        ,  ,  . 

"  'I  have  had  two  cases  of  insanity  from  the  cause  you  name  during 
the  past  year,  both  with  melancholia,  one  having  also  active  hallucina- 
tions of  hearing.  One  recovered  in  three  months,  the  other  is  now 
slowly  recovering  after  a  residence  of  five  months,  but  there  is  much 
secondary  mental  enfeebleinent.' 

"  These  two  cases  were  the  two  of  Dr.  Handford's  already  mentioned. 

"  Dr.  Moore  Bennett,  of  Ruddington,  lately  told  me  the  practice  was 
common  in  his  rural  district,  and  kindly  sent  me  brief  notes  of  three 
cases  in  which  the  abortion  was  associated  with  lead  colic  due  to 
diachylon.  In  one  of  these  there  was  also  wrist-drop  and  much  tremor, 
in  another  coffee-coloured  vomit,  and  in  the  other  septic  metritis.  All 
recovered  after  severe  illnesses.  Dr.  Bennett  thinks  that  these  cases 
usually  suffer  from  septic  mischief. 

"Dr.  Cole  also  informs  me  that  he  has  no  doubt  many  women  take 
the  drug  without  ever  coming  under  medical  treatment  for  it,  as  he  has 
been  frequently  told  by  patients  that  they  have  used  it  without  the 
desired  effect.    He  considered  it  a  hy  no  means  certain  abortifacient. 

"  Turning  to  the  medical  journals  of  the  last  few  years,  I  find  several 
cases  of  poisoning  by  diachylon  taken  to  procure  abortion.  Dr.  Pope 
(Leicester)  records  two  cases  which  died  with  cerebral  symptoms. 
The  late  Dr.  Crooke  (Birmingham)  described  a  similar  fatal  case, 
and  expressed  his  belief  in  the  common  use  of  this  drug.  Dr.  Bell 
Taylor  gives  a  case  in  which  the  drug  had  no  other  effect  than  to 
produce  optic  atrophy  and  permanent  blindness  in  the  left  eye. 
Dr.  Branson  relates  the  case  of  a  multipara  who  took  a  pennyworth  of 
diachylon  in  forty-eight  hours  when  three  months'  pregnant.  When 
seen  a  month  later  the  uterus  was  empt}',  and  she  was  suffering 
from  severe  colic.  He  adds  that  the  Birmingham  chemists  told  him 
diachylon  is  much  used  for  this  purpose. 

"  There  can  be  no  doubt  that  diachylon  is  largely  used  by  women  of 
various  classes  to  procure  abortion.  It  is  easily  purchased.  Anyone 
can  go  to  a  chemist's  and  buy  a  pennyworth  of  diachylon,  as  I  liave 
myself  done,  without  being  asked  any  question  except  as  to  whether 
the  purchaser  wants  it  spread  or  in  the  mass.  Penny  balls  of  the 
emplastrum  plumbi  are  kept  by  the  most  respectable  cliemists  ready 
wrapped  in  a  handy  drawer,  and  there  is  absolutely  no  restriction  on 
its  sale.  For  a  penny  a  woman  can  buy  enough  lead  not  only  to  empty 
the  uterus,  but  to  cause  grave  disease  of  the  bowels,  the  kidneys,  and 
the  brain,  a  disease  which  not  rarely  proves  fatal.  The  drug  appeal's  to 
be  an  uncertain  abortifacient,  always  endangers  and  often  destroys  life, 
or  leaves  permanent  bodily  and  mental  enfeeblement.  It  is  a  question 
whether  something  should  not  be  done  to  restrict  the  indiscriminate 
sale  of  this  drug  and  to  class  it  with  poisons.  Of  course,  lead  can  be 
bought  111  other  forms— as  in  paint  or  putty,  but  we  might  at  least 
limit  the  evil,  and  reduce  temptation  by  removing  the  present  dangerous 
facility  for  manslaughter  or  suicide." 

Dr.  Bostock  Hill  has  kindly  given  the  editor  the  following  case  :— 

•  '^,*^.*)ie,p'^%i<l8^ii-o  Summer  Assizes  in  1903  the  case  11  v.  Goodfill  was  heard, 
in  which  the  prisoner  was  charged  with  manslaughter,  and  with  supplying  pills  for 
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the  purpose  of  procuring  abortion.  The  case  was  one  in  whicli  pills  of  two  kinds, 
namely  tliachylon  and  aloes  respectively,  were  administered.  As  a  result,  th© 
woman  miscarried,  and  although  she  lived  for  a  fortnight  after  taking  the  pills, 
finally  died,  with  symptoms  of  intense  headache,  convulsions,  anaamia,  &c. 

On  analysis,  lead  was  found  in  as  small  a  portion  as  an  ounce  of  the  liver.  Ifc 
would  appear  that  a  quantity  equivalent  to  20  grains  per  day  of  the  diachylon  had 
been  taken  for  several  days.  The  prisoner  was  sentenced  to  seven  years'  penal 
servitude. 

In  a  case  whicli  occurred  in  France  iodide  of  potassium  was  pro- 
nounced by  three  medical  men  to  he  an  ahortive  {Med.  Times  and 
Gaz.,  1859,  1,  p.  116),  hut  the  reasons  for  this  opinion  are  not  given. 

Combined  Drugs  and  Local  Violence. 

A  method  much  resorted  to  is  to  rupture  the  membranes  by  the 
insertion  of  a  piece  of  whalebone  or  wire  into  the  mouth  of  the  womb 
till  blood  appears.  Pills  of  oil  of  savin,  sulphate  of  iron,  and  aloes,  are 
then  freely  given  to  aid  in  the  expulsion  of  the  ovum. 


EVIDENCE  OF  ANY  OF  THE  FOREGOING  METHODS 
HAVING  BEEN  APPLIED. 

Elsewhere  will  be  found  the  signs  of  delivery— they  need  not  be 
here  repeated  {vide  pp.  68  et  seq.).  They  simply  prove  (or  disprove) 
the  fact  of  delivery  :  we  must  discuss  here  the  medical  evidence  of 
how  or  why  delivered. 

Evidence  when  Disease  is  Alleged  as  the  Cause.— l his 

cannot  be  discussed  at  full  length  ;  we  have  given  a  few  of  the  more 
important  or  commonest  diseases  with  which  abortion  is  associated, 
and  the  medical  evidence  consists  largely  in  showing  (1)  that  such 
disease  existed  and  (2)  that  there  is  no  evidence  local  or  general  of 
violence  or  drugs  having  been  employed.  For  the  former  the  medical 
witness  must  use  his  own  judgment  and  professional  knowledge  when 
acute  or  marked  disease  is  in  question,  but  he  will  have  to  trust  to 
general  information  as  to  previous  abortions  or  vaginal  discharges,  etc., 
for  much  that  is  valuable  ;  local  examinations  may  show  old  para- 
or  perimetritis  quite  sufficient  to  account  for  abortion.  Evidence  as  to 
druos  may  be  derived  from  the  symptoms  or  ^oi"  analysis— it  wi^ 
be  of  precisely  the  same  nature  as  in  poisoning.  {Vide  beet.  AVi., 
what  to  do  in  suspected  poisoning;  of  local  evidence  ot  violence 

'''^Evidence  when  Violence  is  Alleged.-When  general  violence 

has  been  criminally  used,  it  is  only  the  fact  that  marks  of  violence  are 
found  on  a  woman  who  is  or  was  pregnant  that  can  cause  suspicion  ot 
attempted  or  completed  abortion.  The  violence  can  be  judged  on 
general  principles-the  intention  with  which  it  was  inflicted  must  be 
fudged  by  circumstances.  There  is  one  point  to  be  emphasised  here : 
if  a  criminal  has  resorted  to  kneeling  on  the  abdomen,  much  violence 
may  be  done  internally  without  leaving  any  bruises  on  the  skm  {vide 

^''Vhel7iot!^^tknce  is  alleged,  the  question  of  criminally  or 
rather  of  proving  that  such  violence  has  been  apphed  is  very  diflicult, 
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for,  as  we  have  seen,  skilled  criminal  violence  may  leave  no  traces 

whatever.  .  .       ,  ^  i     ,      ^  .1 

In  these  cases  a  medical  opniion  should  not  be  based  upon  the 
statements  either  of  the  woman'  or  of  her  friends,  but  upon  some 
distinct  and  satisfactory  medical  proofs  that  mechanical  violence  has 
been  done  to  the  womb,  its  contents,  or  its  appendages.  Peritonitis, 
or  inflammation  of  the  lining-membrane  of  the  abdomen,  may  arise 
from  a  variety  of  causes.  If  we  assign  it  to  a  particular  cause,  and 
thus  implicate  another  in  a  felonious  charge,  we  should  do  this  only 
upon  medical  facts  obtained  by  an  examination  of  the  dead  or  living 
body ;  we  should  deal  with  such  cases  as  if  we  knew  nothing  of  their 
liistory.  In  1863,  it  was  supposed  that  the  death  of  Susannah  Barker 
had  been  caused  by  attempts  made  to  produce  criminal  abortion. 

It  appeared  that  after  three  days'  iUness,  the  deceased  was  taken  in  labour  and 
was  delivered  of  a  dead  child,  which  was  between  the  sixth  and  seventh  month  of 
uterine  age,  and  that  she  died  a  few  hours  afterwards.  On  an  inspection  of  her 
body,  it  was  found  that  the  cause  of  death  was  peritonitis.  She  had  previously 
complained  of  great  pain  in  her  abdomen,  and  there  was  no  doubt  that  peritonitis 
was  developed  before  she  was  delivered;  in  fact,  the  peritonitis  appeared  to  be  the 
<iirect  cause  of  the  abortion.  She  admitted  to  her  medical  attendants  that  she  had 
taken  some  powders  to  cause  miscarriage,  and  further,  that  a  person  caUing  himself 
a  medical  man  had  about  a  week  before  introduced  two  instruments  into  her  body, 
which  had  caused  her  great  pain.  Besides  extreme  inflammation  of  the  peritoneum, 
which  was  the  immediate  cause  of  death,  the  heart,  lungs,  and  stomach  were 
healthy,  and  the  womb  presented  no  appearances  excepting  those  arising  from 
recent  deUvery  ;  it  was  perfectly  natui-al,  and  free  from  all  marks  of  injury.  There 
was  no  injur.y  to  the  vagina,  nor  any  wound  in  the  peritoneum  itself.  There  was 
no  mark  of  violence  on  the  body  of  the  child ;  in  short,  this  could  have  sustained 
no  injury,  as  the  membranes  sm'rounding  it  were  not  ruptured. 

The  medical  man  who  examined  this  case  thought  that  the  fatal 
peritonitis  had  been  caused  by  the  introduction  of  instruments  into  the 
vagina,  and  that  this  might  occur  without  leaving  after  death  any  traces 
of  their  employment.  At  the  same  time  it  was  admitted  that  a  speculum 
used  in  the  ordinary  way  would  not  produce  peritonitis,  and  it  w^as  alleged 
in  defence  that  a  speculum  only  had  been  used.  The  connection  of  the 
peritonitis  with  the  alleged  manipulations  of  the  unlicensed  practitioner 
rested  more  on  surmise  than  proof.  The  absence  of  an}^  bruise, 
puncture,  or  laceration  affecting  the  vagina,  uterus,  or  foetus,  vpitli  the 
fact  that,  whatever  may  have  been  the  instruments  used,  the  mem- 
branes were  left  entire,  rendered  it  impossible  to  assign  the  peritonitia 
with  certainty  to  the  acts  of  the  person  who  was  charged  with  causing 
the  death  of  the  woman.  For  anything  that  appeared  to  the  contrary, 
lie  might  have  used  a  speculum,  and  it  is  well  known  that  this  instru- 
ment, although  frequently  introduced  into  the  vagina,  does  not  cause 
peritonitis,  [unless  the  speculum  be  septic  and  cause  vaginitis,  which 
may  spread  upwards.— Ed.]  The  connection  of  the  peritonitis  with 
instrumental  violence,  therefore,  was  not  estabhshed  in  this  case,  and 
the  jury  discharged  the  suspected  person.  They  could  do  no  other- 
wise, for  there  was  not  the  slightest  medical  proof  that  any  improper 
instrument  had  been  introduced  into  the  vagina  with  felonious 
intention. 

A  case  occuiTod  in  which  a  druggist  was  charged  with  using  instruments  to 
cause  abortion,  leading  to  the  death  of  a  woman  from  peritonitis.  It  apjieared  also 
itiox  lie  had  given  to  her  doses  of  the  tincture  of  porchlorido  of  iron.    The  woman 
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was  delivered  of  a  dead  foatus  at  about  the  fifth  month,  and  she  herself  died  shortly 
afterwards.  There  was  nothing  in  the  body  of  the  woman  or  of  the  foetus  to  show 
that  instruments  had  been  used,  but  it  was  quite  clear  that  peritonitis  was  the 
cause  of  death.  One  medical  witness  thought  that  an  operation  had  been  performed 
on  the  body  of  the  woman,  but  it  was  admitted  that  peritonitis  might  arise  from  a 
variety  of  causes  in  a  woman  who  had  had  a  miscamago  {Pharm.  Jour.,  1871, 
p.  256). 

On  the  diagnosis  of  abortion  and  its  causes  see  Horn's  Viertel- 
jahrsschr.,  1866,  1,  179. 

If  wounds  are  found  of  only  shght  character,  such  as  tears  in  the 
cervix,  it  may  be  impossible  to  say  that  they  were  not  due  to  the 
child's  head,  but  if  on  the  outer  or  vaginal  surface  of  the  womb 
wounds  are  found,  and  especially  jjnncfwrecZ  wounds  of  the  vagina  itself, 
these  could  not  have  been  done  by  the  child,  and  there  is  clear  evidence 
of  violence  for  a  purpose. 

In  December,  1904,  the  editor  met  with  a  case  in  which  there  were 
two  perforations  of  the  cervix  itself  leading  into  Douglas'  pouch,  and 
causing  death  by  peritonitis.  They  were  obviously  criminal,  or  at 
least  caused  by  mechanical  violence  (Lond.  Hosp.  Post-mortem  Eecords, 
December,  1904).  .  . 

There  is  very  clear  evidence  that  when  labour  is  impeded  by  a 
serious  disproportion  between  the  size  of  the  head  and  the  calibre  of  the 
passages  the  uterus  may  be  torn  (either  in  its  body  or  in  its  attach- 
ment to  the  vagina)  by  its  own  contractions  {Lancet,  1,  1902,  p.  523  ; 
B.  M.  J.,  1,  1901,  p.  19).  If  such  be  alleged  to  be  tlie  cause  of  such  a 
rupture  in  a  given  case,  there  is  usually  abundant  evidence  to  the  con- 
trary, for  the  abortionist  using  such  violence  rarely  stops  at  vagina  or 
uterus,  but  damages  other  organs  as  well.  The  clinical  fact  ot  such 
ruptures  has  a  more  important  bearing  when  ordinary  malpraxis  is 
alleged  against  a  medical  man  [vide  Vol.  I.,  pp.  80  et  seq.). 

Marks  on  the  Child.— It  is  obvious  that  when  an  instrument  is 
used,  iniury  may  possibly  be  inflicted  upon  the  child.  This  is  more 
likely  to  happen  with  an  ignorant  person  than  in  skilled  attempts,  and 
more  likely  with  sharp  pointed  instruments  than  with  blunt  catheters, 
etc.  If  these  marks  be  found  they  will  be  very  important  evidence  ; 
they  may  not  be  sufficient  to  account  for  its  death,  but  that  is  not 
the  question.  If  it  can  be  proved  that  they  have  not  resul  ed  f^^m 
accidental  causes  during  gestation,  or  sequently^  to  ^^^^'^^J'  Jf^^^^ 
presence  may  furnish  strong  corroborative  evidence  of  the  actual 
means  bv  which  abortion  was  produced. 

Evidence  when  Drugs  are  alleged  to  have  been  given  - 

Medical  witnesses  should  be  careful  in  giving  evidence  on   l^eBe  occa- 
sions in  reference  to  the  properties  of  drugs.    They  have  to  considei 
ii  all  cases  of  alleged  criminal  abortion  by  drugs  whether  tl^^  «ubs^x  ce 
is  noxious-whether  it  is  an  emmenagogue  or  really  an  ecbolic.  ihey 
should  base  their  opinions  either  on  actual  personal  experience  oi  on 
t l  e  authority  of  those  who  have  studied  the  effects  ot  the  drugs,  othe i- 
wise  counse/may  be  greatly  mided  in  placing  ^^^^^^^^^^^ 
Thus   in  the  case  of  li.  v.  Walks,  the  counsel  for  the  piosecution 
stated  that  he  should  show  by  the  opinions  of  good  medical  witnesses 
whose  evidence  on  this  point  was  remarkably  strong,  tha  penny-royal 
was  a  wel -known  herb'and  "one  calculated  and  well  known  to  be 
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calculated  to  procure  abortion."    The  first  edition  of  this  work  was 

;Xtt::s  wS  nt:;!r!P^<^^^  -pute ;  for  procuring  abor- 

an  emmenagogue  or  ecbolic,  nor  as  a  substance  havmg  any  abortive  or 

'"'LZ,S"ttat  a  drug  has  been  used,  the  witness  may  be  further 
renS  to  state  whethe?  it  is  "a  poison  or  other  —  thmg 
The  reader  is  referred  to  what  has  been  said  elsewhere  (Sect  XVi.), 
ordei  hat  he  may  be  able  to  judge  how  far  the  substance  ad^nnis- 
tPred  would  fall  under  the  description  above  given  Whethei  the 
substa  ce  ^^^ould  ^  would  not  have  the  effect  intended-^.e.,  of  niducing 
:foft~;erfectly  immaterial.  A  -n-preg-nt  «  unde 
a  mistaken  idea,  or  desirous  to  procure  her  own  aboition,  takes  diugs 

'^''^ NoSSus^TW/'^^^^^  is  necessary  to  prove  that  the  substance 
procuferoi  administered  is  of  a  noxious  nature.    Some  uncertain^^^ 
may  exist  as  to  the  strict  meaning  of  the  word  noxious.    All  will  allow 
that  the  word  implies  something  injurious  to  the  system,  but  a  difference 
of  opinion  may  arise  among  medical  witnesses  with  respec    to  its 
application  to  the  subject  under  discussion   as,  for  example,  with 
respect  to  rue  and  savin.    A  substance  must  be  regarded  as  injurious 
to  the  body,  or  noxious,  either  according  to  the  form,  quantity,  or 
frequency  with  which  it  is  administered.    Savin,  ergot,  and  rue  are 
iiTitant;  and  they  become  noxious  when  given  m  large  doses,  or  m 
small  doses  frequently  repeated    ("Ann.   d  Hyg.,     1838,  A  -LoUj. 
Aloes  and  castor-oil  are  innocent  when  taken  in  small  doses  ;  but  tney 
acquire  noxious  or  injurious  properties  when  administered  frequently, 
or  in  large  quantity,  to  a  pregnant  woman.    To  confine  the  term 
"noxious,"  therefore,  to  what  is,  strictly  speaking,  a  poison  per  se, 
would  be  giving  a  latitude  to  attempts  at  criminal  abortion  which  would 
render  the   law  inoperative   {R.  v.  Stroud,   Abingdon  Sum.  Ass., 
1846).    The  small  quantity  of  the  substance  taken  at  once  does  not 
affect  the  question,  provided  the  dose  be  frequently  repeated.    In  one 
case  (Exeter  Wint.  Ass.,  1844),  two  powders,  weighing  each  one 
drachm,  were  prescribed  by  the  prisoner  ;  one  consisted  of  colocynth, 
the  other  of  gamboge,  and  with  them  was  half  an  ounce  of  a  liquid 
(balsam  of  copaiba).    They  were  to  be  mixed  together,  and  a  fourth 
part  to  be  taken  four  mornings  following.    Reynolds  said,  in  answer 
to  the  question  Avhether  such  a  mixture  was  noxious  or  injurious,  that 
each  dose  would  be  an  active  purgative,  and  might  thereby  tend  to 
produce  abortion.    One  dose  would  not  be  productive  of  mischief  in  a 
healthy  country-woman,  but  its  frequent  repetition  might  lead  to  serious 
consequences  in  a  pregnant  woman.    In  another  trial  {R.  V.  IJlusker, 
Norwich  Lent  Ass.,  1846),  it  was  proved  that  the  prisoner  had  caused 
to  be  taken  by  the  prosecutrix  a  quantity  of  wliite  liellebore,  in  powder, 
for  the  purpose  of  procuring  abortion.    One  medical  witness  said  he 
considered  hellebore  to  be  noxious  to  the  system,  but  he  knew  of  no 
case  in  which  it  had  produced  death ;  and  under  these  circumstances 
he  did  not  consider  himself  justified  in  calling  it  a  poison.  Another 
medical  witness  stated,  in  his  opinion,  it  belonged  to  the  class  of 
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poisons.  The  judge,  in  summing  up,  told  the  jury  that  that  was  to  be 
regarded  as  a  poisonous  drug  which,  in  common  purhmce,  was  generally 
understood  and  taken  to  be  such  ;  and  he  thought  the  medical  evidence 
sufficiently  strong  to  bring  hellebore  within  the  meaning  of  the  statute. 
Tli«  jury  fomid  the  prisoner  guilty,  alleging  that  in  their  belief  white 
hellebore  was  a  poison.  {Med.  Gaz.,  vol.  37,  p.  880.)  The  only  cir- 
cumstance calling  for  remark  in  this  case  is,  that  any  doubt  should  have 
been  entertained  by  a  medical  practitioner  respecting  the  poisonous  pro- 
perties of  white  hellebore.  It  is  a  powerful  vegetable  irritant,  and 
has  caused  death  in  several  instances  ;  yet  on  this  occasion  it  appeal's 
to  have  been  admitted  to  be  noxiotis,  but  not  poisonous. 

A  few  years  ago  the  editor  was  called  upon  to  give  evidence  under 
the  following  circumstances  :  A  man  had  given  a  pregnant  woman 
twenty  droj)s  of  Tinct.  Ferri  Perchlor,  three  times  a  day.  Of  course 
such  a  drug  in  such  doses  was  perfectly  harmless,  though  other  evidence 
threw  great  suspicion  on  the  intent  of  the  j)risoner,  who  was,  however, 
acquitted. 

The  nature  of  the  substance  administered,  and  that  it  was  noxious, 
was  formerly  required  to  be  proved. 

In  B.  v.  Taylor  (Exeter  Wint.  Ass.,  1859),  some  powders  had  been  given  by  tlie 
prisoner  to  a  girl  witli  a  view  of  inducing  abortion.  No  portion  of  the  powders 
could  be  obtained  for  examination ;  but  two  medical  men  who  heard  the  evidence 
deposed  that  in  their  opinion  the  powders  were  of  a  noxious  nature.  In  the  defence, 
it  was  urged  that  this  had  not  been  proved  by  chemical  analysis.  The  jury  adopted 
this  view  and  returned  a  verdict  of  acquittal. 

In  B.  V.  Wallis  (Winchester  Aut.  Ass.,  1871),  Brett,  J.,  in  addressing 
the  grand  jury,  called  their  attention  to  the  words  of  the  statute,  which 
declares  that  where  any  person  shall  unlawfully  administer  a  poison  or 
some  other  noxious  thing,  or  shall  unlawfully  use  any  instrument  or 
other  means  whatsoever,  with  intent  to  procure  miscarriage,  he  shall 
be  guilty  of  felony.  He  said  that,  having  regard  to  the  words  "  other 
means  whatsoever,"  though  there  might  be  some  doubt  as  to  the  con- 
struction of  the  statute,  he  should  direct  that  in  one  count  of  the 
indictment  the  word  "noxious"  should  be  omitted,  and  he  should 
hold  that  if  the  person  accused  did  administer  some  drug  or  some- 
thing which  he  thought  would  procure  miscarriage  with  that  intent, 
although  the  thing  itself  would  not  procure  that  miscarriage,  he  would, 
nevertheless,  be  guilty  of  the  offence,  and  they  ought  to  find  a  true  bill. 

According  to  this  decision,  it  would  appear  that  it  is  not  in  all  cases 
necessary  to  prove  by  medical  evidence  that  the  substance  procured  or 
administered  was  of  a  noxious  nature.  The  words  of  sect.  59  as  to 
procuring  a  noxious  thing,  or  any  instrument  or  "thing  whatsoever," 
strictly  interpreted,  would  include  all  substances,  noxious  and  innoxious. 
If  this  view  is  generally  adopted  in  future  cases,  medical  evidence  will 
be  much  simplified.  Counsel  will  not  be  under  the  necessity  of  severely 
cross-examining  medical  witnesses  on  the  strict  meaning  of  the  word 
"noxious."  In  li.  v.  Wallis  (supra)  the  substances  procured  by  the 
accused  were  not  noxious,  but  the  jury  acquitted  him  on  the  ground 
that  he  did  not  administer  the  drugs  ;  hence  the  question  of  noxious- 
ness did  not  formally  arise.  From  the  ruling  in  this  case  it  would 
appear  that  if  a  person  procured  or  administered  castor-oil  or  camphor 
julep  with  intent  to  procure  miscarriage,  and  with  the  belief  that  the 
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substance  would  produce  it,  he  would  be  found  guilty  of  the  offence. 
This  being  so,  the  use  of  the  words"  poison"  and  "noxious  thing"  in 
the  statute  is  surplusage,  and  tends  only  to  cause  confusion  in  the 
medical  evidence.  .  . 

In  reference  to  the  proof  of  this  crime,  it  is  not  required,  under  the 
circumstances,  that  any  specific  injury  should  have  been  done  to  the 
woman,  or  that  abortion  should  have  followed,  m  order  to  complete  the 
offence.  There  is  every  reason  to  believe  that  the  crime  is  frequent, 
but  its' perpetration  is  secret.  Applications  are  frequently  made  to 
medical  men  and  druggists  by  the  lower  class  of  people  for  drugs  for 
this  purpose  ;  the  applicants  appear  to  have  no  idea  ol  the  criminality 
of  the  act.  Under  the  name  of  "  female  pills  "  or  "  drops,"  medicines 
are  thus  dispensed  in  secrecy ;  and  those  who  supply,  as  well  as  those 
who  receive  them,  appear  to  have  no  idea  that  they  are  exposing  them- 
selves to  a  criminal  prosecution.  In  one  case  a  bottle  containing  a 
liquid,  supposed  to  have  been  used  for  the  purpose  of  abortion,  was 
sent  to  the  author  for  examination.  It  was  labelled  "  Persian  Otto  of 
Roses."    It  contained  a  strong  ethereal  tincture  of  ergot  of  rye. 

On  a  trial  for  criminal  abortion  the  medical  evidence  went  far 
beyond  its  customary  boundary.  It  appeared  that  the  prisoners  had 
applied  to  a  medical  man  to  supply  them  with  drugs  for  the  procuring 
of  abortion.  The  medical  man,  mistaking  his  duty  under  such  circum- 
stances, gave  information  to  the  police,  and  acting  under  their  advice, 
sui)plied  some  drug  which  could  do  no  injury.  The  prisoners  were 
thus  led  to  tlie  commission  of  a  felony,  and  at  the  trial  the  medical  man 
appeared  in  the  caj)acity  of  informer  as  well  as  expert,  a  circumstance 
which  led  to  some  severe  observations  from  the  judge.  When  such  an 
application  is  made  to  a  professional  man  there  is  no  objection  to  the 
fact  being  made  known  to  the  police  or  magisterial  authorities,  but 
beyond  this  he  should  not  go.  He  should  refuse  to  supplj'^  the 
applicants  with  drugs  or  lend  himself  in  any  Avay  as  a  detective  for  the 
purpose  of  a  prosecution.  The  act  was  no  doubt  done  with  a  good 
intention  to  j^rotect  the  j)ublic,  but  under  a  mistaken  sense  of  dnty. 
A  similar  case  occurred  in  the  metropolis  still  more  recently,  in  which 
the  police  induced  a  druggist  to  sell  medicines  with  a  view  of  procuring 
abortion  {vide  counsel's  opinion,  jj.  152). 

Tlie  Lancet  (I.e.)  sums  the  position  up  as  follows : — 

"  Conclusions  as  to  Emmenagogues. — There  can  be  no  doubt  that  some 
drugs  possess  an  emmenagogic  action,  but  exact  evidence  as  to  this  is 
wanting  in  the  great  majority  of  drugs  with  such  a  reputation. 
Amongst  the  most  efficient  are  potassium  j)ermanganate,  manganese 
dioxide,  caulophyllin,  pulsatilla,  aloes,  borax,  senecio,  and  myrrh  either 
alone  or  combined  with  iron.  Abortion  has  followed  the  use  of  cau- 
tharides,  caulophyllin,  cimicifuga  racemosa(?),  potassium  permanganate, 
senega,  and  penny-royal  (?).  It  is  quite  possible  that  any  one  of  these 
drugs  in  large  doses  might  cause  abortion  in  a  person  predisposed  to  it, 
but  there  is  no  evidence  to  show  that,  except  in  excessive  doses,  they 
will  cause  abortion  in  a  healthy  woman.  Of  the  indirect  emmena- 
gogues only  tlie  powerful  purgatives  are  likely  to  produce  abortion, 
and  that  through  causing  congestion  of  the  pelvic  organs  and  possibly 
from  the  causation  of  minute  haimorrhages  in  the  mucous  membrane 
of  tlie  uterus  owing  to  the  straining  which  they  cause. 
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"  To  sum  up,  no  single  drug  in  ordinary  doses  can  be  said  to  be 
a  certain  abortifacient.    Some  drugs,  such  as  cathartics,  from  their 
action  upon  neighbouring  organs,  may  produce  abortion.    Other  drugs, 
such  as  cantharides  and  savin,  only  produce  abortion  when  given 
in  poisonous  doses  and  by  producing  poisonous  symptoms.  Others, 
such  as  ergot,  undoubtedly  act  upon  the  uterus  and  if  taken  in  a 
number  of  cases  will  no  doubt  in  a  few  set  up  uterine  contractions  and 
so  induce  abortion.    The  majority  of  so-called  abortifacients  are  there- 
fore uncertain  in  their  action  and  their  exact  modus  02^erandi  has  yet  to 
be  worked  out.    It  may  be  said,  however,  that  any  pregnant  woman 
taking  a  reputed  emmenagogic  or  ecbolic  drug  in  large  or  even  at  times 
in  normal  doses  runs  a  risk  of  producing  abortion,  especially  if  she  has 
had  previous  miscarriages.    It  is  nevertheless  impossible  to  say  that 
any  given  drug  in  any  given  dose  will  produce  abortion  with  certainty, 
and  therefore  the  production  of  legitimate  abortion  by  means  of  drugs 
is  never  practised  at  the  present  day  for  this  reason. 

In  the  series  of  articles  which  we  have  utilised  so  largely  the  Lancet 
gives  many  analyses  of  the  pills  and  potions  received  from  these 
creatures.  To  repeat  most  of  them  would  be  waste  of  space,  but  the 
following  account  of  R.  v.  Bedford  may  serve  as  an  example. 

i?.  V.  Bedford— Ahout  the  end  of  October,  1897,  Superintendent  Barry  \vrote  a 
letter  to  the  defendant  representing  himself  to  be  "Mrs.  E.  A.  Y.,"  a  woman  two 
months  advanced  in  pregnancy,  with  the  suggestion  that  the  defendant  should 
supply  something  to  prociu-e  abortion,  and  on  the  ISth  November  he  received  m 
reply  a  cif^ar-box  containing  an  8  oz.  bottle  of  medicine  and  a  box  of  twenty-four 
pills  amra  letter  instructing  "E.  A.  Y."  to  take  "two  tablespoonfuls  of  the 
medicine  night  and  morning,"  and  that  "the  bottle  will  require  a  good  shaking 
before  taking  it,"  and  "  you  must  take  thi-ee  pills  with  each  dose  of  medicine. 

The  following  table  shows  the  result  of  Mr.  Orsman's  analysis,  of  the  medicine 
and  pills : — 


Total 
quantity 
fouiul 
in  S-oz. 
bottle  by 
Mr.  Orsman. 

Quantity 
in  eacli 
dose  of 

medicine. 

Quantity 
found  in  eacb 
pill. 

Quantity 
in  pacli  dose  of 
pills. 

Total  at 
one  time 
for  4  days, 
night  and 
moniing. 

Colocynth  . 
Aloes  . 
Ergot  (really 
Ergotin)  . 

Borax 
Savin 

Sulphate  of 
Iron 

67  grs. 
90  grs. 

77  grs. 

5  grs. 

Si  grs. 
11  grs.  J 

{ 

9^  grs. 

»g  of  a 
gram 

Extractive  matter  / 
containing  both 
aloes  and  ergot,  ■{ 
1-7  grains 

•21  grains 

•96  grains 

Extractive\  2-o 
matter  grs. 
probably  V 
about  51  2-5 
grains.    )  grs. 

•63  grains,  about 
3  grains,  about 

8^  grains 
13^5  grs., 
about 

2-0  grs., 
about 
9^  grains 
l'2i  grs., 
about 

3  grs., 
about 

HeUeboro  . 

1^2  grains 

3  grains,  about 

3  grs., 
about 

On  Friday,  the  19th  day  of  November,  Superintendent  Barry  sent  a^.^^^^^^ 
named  l^ce  ^-ear  to  defendLt^s.    Alice  Xi"  w'nVSl  bot^^^^^^ 
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.    •„        1  ni     n  nnwdor    The  result  of  Mr.  Orsman's  analysis  of 
fCt\trLS^r»ni  o'rth:K™«tio„,  given  by  thodo,ood,.nt,  would  be  a. 

follows  : —  


Total 
qunutity 
found 
in  8-oz. 
bottle  by 
Jlr.  Oraniau. 


Qimiitity 
in  each 
close  of 

medicine. 


Aloes  . 

90  grs. 

Ergot  (really 

Ergotiu)  . 

Borax 

77  grs. 

Oil  of  Savin 

5  grs. 

Sulphate  of 

Ii'on 

i  HeUebore(?) 

i 

11  grs. 


9-5  grs. 
•6  grs. 


Quantity 
found  in  each 
pill. 


Extractive  matter  / 
containing  both.  | 
aloes  and  ergot,  i 
1-7  grains 


•21  grains 

•96  grains 
1-2  grains 


Quantity 
in  each  doso  of 
pills. 


Extracted  \  1"7 
matter,  grs 
3-4  grs.,  y 
probably  1'7 
containing;  grs 

•41  grains 

2  grains 
2  •4  grains 


Total  at  one 
time. 


12^7  grs. 

1-  7  grs. 

9"o  grs. 
l^l  grs. 

2  grs. 

2-  4  grs. 


T>inf      on  Eridav  night,  the  19th,  she  would  take  the  quantities  nientioned  in  the 

iMnisi  tiM^        ^  -  — 

^D^^r  Lf  DetX^Superintendent  Barry  sent  a  woman  named  AUce  Hockm 
to  the  defendant's.  Hockin  informed  the  defendant  that  she  had  missed  hei 
courses  for  seven  weeks.  The  defendant  gave  her  a  bottle  of  medicme  and  a  box 
of  Sis  aid  insteucted  her  to  take  two  pills  and  two  tablespoonfuls  of  the  ^echcme 
at  the  same  i  twice  a  day.  The  result  of  Mr.  Orsman's  analysis  will  be  seen  m 
the  following  table  : — 


Colocynth  . 
Aloes  . 
Ergot  (really 
Ergotin)  . 


Borax 

Oil  of  Savin 

Sulphate  of 

Iron 
Hellebore  (?) 


Total 
quantity 
found 
in  8-oz. 
bottle  by 
Mr.  Orsman. 


67  grs. 
90  grs. 


0  gi-s. 


Quantity 
in  each 
dose  of 

medicine. 


Si  grs. 
11  grs. 


9'5  grs. 
•6  grs. 


Quantity 
found  in  each 
pill. 


Extractive  matter 
containing  both 
aloes  and  ergot, 
1-7  grains 


•21  grains 


•96  grains 
1^2  grains 


Quantity 
in  each  dose  of 
jjills. 


Total  at 
one  time 
for  4  days, 
night  and 
morning. 


Extractive  ^  1"7 
matter, 

3-4, 
probably 


about 
'^1-1 


containing 


grs., 
about 


•41  grains 

2  grains 
2^4  grains 


8  J-  gi-s. 
12-7  grs., 
about 

1-7  grs., 

about 

9^5  grs. 
1-1  gr. 

2  grs. 
2^4  grs. 


Superintendent  Barry  subsequently  ascertained  that  the  pills  were  supplied  by 
a  Liverpool  firm  (Sumner  &  Co.,  of  Lord  Street,  wholesale  chemists),  and  they 
informed  him  that  Mr.  Orsman's  analysis  was  practically  correct,  and  tho  pills 
were  what  were  known  in  tho  trade  as  an  emmenagogue. 

The  analyst  was  Mr.  William  James  Orsman,  tho  Wigan  county  borough 
public  analyst. 
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The  defendant  advertised  herself  as  Madame  Bedford,  female  specialist  and 
medical  herbalist.  The  jury  found  her  guilty  of  supplying  noxious  things,  etc., 
with  intent,  etc.,  and  she  was  sentenced  to  six  months'  imprisonment  with  hard 
laboiir  on  6th  January,  1898. 

The  following,  taken  from  the  Lancet  (1, 1899,  p.  558)  is  a  dreadful 
commentary  on  the  ways  of  these  gentry,  and  shows  incidentally  the 
difficulty  of  deciding  as  to  whether  abortion  has  been  criminally 
induced  or  not : — 

At  the  Hackney  Coroner's  Court  on  Monday  last  Dr.  Wynn  Westcott  held  an 
inquiry  respecting  the  death  of  an  unfortunate  woman  who  died  from  haamorrhage 
consequent  on  abortion.  Evidence  was  given  that  the  deceased  had  attempted  to 
obtain  medicine  for  certain  purposes  from  Madame  Erain.  The  jury  returned  a 
verdict  to  the  eifect  that  "  the  deceased's  death  was  due  to  syncope,  the  result  of 
haemorrhage,  consequent  oa  abortion,  for  which  no  cause  has  been  proved,  and  the 
jurors,  having  heard  the  evidence  as  to  the  manner  and  conduct  of  the  business 
called  that  of  '  Madame  Erain,'  are  of  opinion  that  the  business  is  either  fraudulent 
or  felonious."  The  coroner  said  that  "  Madame  Erain's  "  business  had  at  one  time 
a  most  evil  reputation,  and  the  Lancet  had  designated  the  advertisements  issued  by 
the  firm  as  "disgusting."  No  steps  had  been  taken  by  the  proprietors  to  disprove 
the  insinuation,  so  he  concluded  that  they  did  not  wish  the  truth  or  otherwise  of 
the  Lancefs  statement  investigated. 


FEIGNED  ABORTION. 

For  various  motives,  into  the  consideration  of  which  it  is  unneces- 
sary to  enter,  a  woman  may  charge  another  person  with  having 
attempted  or  perpetrated  the  crime  of  abortion.  Such  a  charge  is  not 
common,  because,  if  untrue,  its  falsity  may  be  easily  demonstrated.  A 
young  woman,  admitted  into  Guy's  Hospital  in  1846,  charged  a  police- 
man (who,  according  to  her  statement,  had  had  forcible  intercourse 
with  her)  with  having  given  her  some  substance  to  produce  abortion 
and  having  subsequently  effected  this  mechanically.  She  was  not 
examined  until  nearly  two  months  after  the  alleged  perpetration  of  the 
crime,  when  Lever  found  that  there  was  no  reason  to  believe  that  she 
had  ever  been  pregnant.  This  was  a  case  of  feigned  abortion.  When 
charges  of  this  serious  kind  are  brought  forward  they  are  always  open 
to  the  greatest  suspicion  unless  made  immediately  after  the  alleged 
attempt,  as  it  is  then  only  that  an  examination  can  determine  whether 
they  are  true  or  false.  If  so  long  delayed  as  in  this  instance  without 
any  satisfactory  reason,  the  assumption  is  that  they  are  false. 


ABORTION  OF  MONSTERS,  MOLES,  AND  IN  EXTRA- 
UTERINE FCETATION. 

The  law  uses  the  term  miscarriage,  a  popular  word,  and  it  intends 
thereby  to  mean  the  contents  of  a  gravid  uterus,  whether  such  contents 
be  well  or  ill  formed,  living  or  dead,  moles,  or  any  other  result  of 
conception  ;  the  thing  is  the  intent  with  which  an  operation  was  done 
or  a  drug  given.  - 

Again,  a  person  would  be  equally  amenable  for  the  attempt  whether 
the  foetus  was  in  the  uterus  or  in  the  Fallopian  tube.  For  a  case  of 
attempting  to  procure  abortion  in  extra-uterine  foetation  see  "  Obst. 
Trans.,"  vol.  5,  p.  154.  The  symptoms  of  extra-uterine  pregnancy, 
especially  of  the  tubal  kind,  are  similar  to  those  of  ordinary  pregnancy, 
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and  are  not  to  be  distinguished  from  them  in  the  early  stages  (Med. 
Gaz.,  vol.  36,  p.  108).  In  an  advanced  stage  the  case  is  different ;  the 
symptoms  are  wholly  unlike  those  of  pregnancy,  and  may  wrongly  give 
rise  to  the  suspicion  tluit  tlie  woman  has  died  from  criminal  inter- 
ference. A  young  lady,  supposed  to  be  some  months  advanced  in 
pregnancy,  died  very  suddenly  soon  after  taking  some  medicine 
prescribed  for  her  by  a  physician.  She  had  enjoyed  excellent  health, 
with  the  exception  of  being  occasionally  subject  to  slight  abdominal 
pains  threatening  abortion,  and  to  relieve  these  pains  a  physician  was 
consulted.  It  seems  that  she  had  aborted  on  a  previous  occasion. 
She  was  found  to  be  in  a  state  of  great  depression,  but  not  suffering 
at  the  time  from  any  dangerous  symptoms.  The  physician  had  pre- 
scribed a  sedative  medicine,  of  which  the  patient  had  taken  only  three 
doses  when  she  fell  into  a  deep  sleep,  and  in  this  state  she  died,  the 
symptoms  of  depression  not  having  been  relieved.  The  family 
attributed  her  death  to  some  mistake  in  the  preparation  of  the 
medicine.  The  tribunal  before  which  the  charge  of  poisoning  was  laid 
directed  an  inspection  of  the  body.  The  result  Avas  that  a  quantity  of 
blood  was  found  effused  in  the  lower  part  of  the  abdomen.  This  had 
obviously  arisen  from  the  rupture  of  a  tumour,  containing  an  embiyo 
of  which  the  remains  were  found  in  the  midst  of  the  clots  of  blood  in 
the  pelvis.  It  appeared  to  be  of  only  a  few  weeks'  development.  The 
body  had  been  contained  in  a  cyst  external  to  the  uterus,  which  had 
suddenly  given  way,  and  had  thus  led  to  fatal  htemorrhage.  It  was  the 
suddenness  of  death  soon  after  taking  medicine,  without  any  preceding 
symptoms  of  illness  or  any  other  obvious  cause  except  the  medicine  to 
account  for  her  condition,  that  gave  rise  to  the  inquiry.  An  excellent 
illustration  of  what  a  post-mortem  may  do. 
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SUB-SECTION  I.— NATURAL  BIRTH  AND  MEDICO-LEGAL 
QUESTIONS  CONNECTED  THEREWITH. 

1.  THE  LEGAI.  POSITION  OF  THE  UNBORN  CHILD  "EN  VENTRE  SA  MERE." 

2.  BIRTH  INDEPENDENT  OF  WHETHER  ALIVE  OR  DEAD. 

DEFINITION  OF  BIRTH. 

SEX  OF  CHILD. 

ITS  EXACT  TIME. 

CiESARIAN  SECTION. 

CRANIOTOMY. 

MONSTERS. 

PLURAL  BIRTHS. 

3.  INHERITA^rCE ;  TENANCY  BY  COURTESY. 

4.  LIVE  BIRTH. 

EVIDENCE  FROM  MUSCULAR  MOVEMENTS. 

WARMTH  AND  RIGOR  MORTIS. 
CRYING. 

RESPIRATION  :  HAS  THIS  CHILD  BREATHED  ? 
CHANGES  IN  SHAPE  OF  CHEST. 

,,  ,,    POSITION  OF  DIAPHRAGM. 

,,    THE  LUNGS. 
,,  ,,    STOMACH  AND  BOWELS. 

CIRCULATION. 

CONTENTS  OF  ALIMENTARY  CANAL. 
THE  MODE  OF  BIRTH. 
THE  UMBILICAL  CORD. 
THE  SKIN. 


THE  UNBORN  CHILD. 


So  long  as  an  infant  remains  in  tlie  womb  it  is  said  in  law  to  be 
en  ventre  sa  vm-e;  but  it  is  legally  supposed  to  be  born  for  many 
purposes  (Blackstone's  Comm.)."  A  child  in  the  womb  may  have  a 
legacy  or  an  estate  made  over  to  it;  it  may  have  a  guardian  assigned 
to  it  but  none  of  these  conditions  can  take  effect  unless  the  child 
is  bom  alive.    So  the  foetus  may  be  made  an  executor  ;  but  it  is  very 

udiciouslT  provided  that  an  infant  cannot  act  as  such  until  it  has 
ittai^ed  the  age  of  seventeen  years.  The  Roman  and  English  sys  ems 
of  irap^^  term  (venter)  to  the  unborn  child ;  when  bom 

ttZt  I  illed  ahortus,  abortion;  when  ahve,  partus   ^nfans  iniant 
In  1871,  the  following  case  affecting  the  venMr  came  before  t  e  Couit 
of  Admiralty.    A  ship  was  damaged,  in  collision  ^^th  anothei    cal  ed 
le  Ekutheria,  and  a  man  named  Noyes.  one  of  the  crew  of  the 

itaged  ship,  'wns  killed.    The  widow  claimed 

the  Eleutheria,  damages  in  respect  of  a  child  w  th  Avluch  f  ^  ^'^^ 
t  Li  pregnant.    Sir  R  Phillimore  held  that  the  c  nld  was  entitled  o 
ecov    lb  the  loss  sustained  of  its  father,  altl-^^^^^^-j^Sl  hu^ 
not  be  assessed  until  the  child  was  bom.    The  maxim  of  English  law 
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derived  from  the  Eoman  law  is  that  a  child  en  ventre  sa  mere  is  to 
be  considered  as  actually  born  if  any  question  arises  for  its  benefit. 
The  ruling  was  confirmed  by  Lord  Westbury  in  Blasson  v.  Blasson,  but 
this  fiction  is  applicable  only  for  enabling  such  child  to  take  a  benefit 
to  which  it  would  have  been  entitled  if  actually  born.  In  the  case 
decided  by  Phillimore  the  action  of  the  court  was  suspended  until  the 
child  was  born,  as  if  still-born  there  would  be  an  end  to  any  claim 
(Med.  Times  and  Gaz.,  1871,  2,  p.  146).  .  . 

It  is  questions  of  this  sort  that  call  legally  for  the  determination  of 
the  existence  of  pregnancy  in  any  woman  claiming  damages.  A  similar 
idea  of  the  possibility  of  children  being  born  is  at  the  bottom  of  the 
fact  that  wills  made  before  marriage  are  invalidated  by  a  subsequent 
marriage  unless  certain  formalities  are  gone  through. 

The  medical  interest  only  lies  in  the  establishment  of  pregnancy 
(Sub-section  C)  and  subsequently  in  the  nature  (sex,  shape,  etc.)  of  the 
products  of  conceptions  {vide  infra). 

In  June  1904,  a  cuiious  decision  was  left  to  tlie  judge  of  the  Blackburn  County 
Court,  viz.,  to  apportion  the  sum  of  money  awarded  to  the  family  of  an  employe 
who  had  been  killed  on  the  railway.  The  recipients  were  a  widow  and  two  children. 
But  a  third  child  was  expected,  and  the  question  at  issue  was  as  to  whether  the 
posthumous  offspring  would  be  entitled  to  share  in  the  amount.  In  the  absence  of 
any  specific  provision  for  meeting  such  a  situation,  the  learned  Judge  wisely 
resolved  to  postpone  the  apportionment  and  to  give  the  widow  leave  to  apply  again. 
In  due  course,  it  might  be  found  that  there  were  four  or  even  five  children  to  be 
provided  for. 

BIKTH  ALIVE  OR  DEAD. 

The  law  of  England  has  not  defined  the  meaning  of  the  term  "  birth" 
in  reference  to  either  criminal  or  civil  jurisprudence,  but  if  we  are  to  be 
guided  by  the  numerous  decisions  which  have  been  made  on  trials  for 
infanticide,  it  must  be  regarded  as  signifying  "  the  entire  delivery  of  a 
child,"  with  or  without  its  separation  from  the  body  of  the  mother. 
(See  "Infanticide"  ;  also  Chitty,  "Med.  Jurispr.,"  412.) 

Some  have  considered  that  imrtial  birth,  provided  a  child  is  living, 
should  suffice  to  confer  the  same  rights  on  the  oft'spring  as  the  proof  of 
entire  birth.  The  following  case  has  been  adduced  by  Locock  in 
support  of  this  view,  although  the  question  here  was  rather  in  reference 
to  the  actual  date  of  birth  than  to  the  acquisition  of  civil  rights  there- 
from :  the  j)rinciple  is,  however,  the  same. 

On  a  Saturday  evening  a  lady  was  taken  in  labour  with  her  first  child.  The 
head  and  one  arm  were  born  two  or  three  minutes  before  a  ueighboiu'ing  clock 
struck  twelve.  There  was  a  cessation  of  pain  for  several  minutes,  during  which 
time  the  child  cried  and  breathed  freely.  The  rest  of  the  body  was  not  expelled 
until  full  five  minutes  after  the  same  clock  had  struck  twelve.  Was  the  child  bom 
on  the  Satiu'day  or  the  Sunday  ? 

Certainly  the  birth  was  not  completed  until  tlie  Sunday  :  the  child 
was  still  partly  within  the  body  of  the  mother — the  circulation  was  still 
kept  up  through  the  umbilical  vessels  :  "  but,"  continues  Locock,  "  I 
gave  my  opinion  that  the  child  was  born  on  the  Saturday.  I  considered 
that  the  child  had  then  commenced  an  independent  existence.  The 
foetal  life  had  then  to  all  intents  and  purposes  ceased  ;  and  breathing — 
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a  function  incompatible  with  the  condition  of  a  foetus— had  commenced. 
The  navel-string  will,  it  is  true,  go  on  pulsating  for  many  minutes  after 
an  infant  has  been  brought  completely  into  the  world,  crying  and  kicki'.ig, 
unless  it  be  compressed  nrtiticially ;  and  yet  no  one  will  say  that  a  child 
in  such  a  case  is  not  born  until  we  choose  to  take  the  trouble  to  tie  the 
navel-  string.   The  child  would  not  have  been  damaged  if  it  had  remained 
for  hours  or  even  days  with  merely  its  head  and  arms  extruded;  it  could 
have  been  fed  in  this  situation"  {Med.  Gaz.,  vol.  12,  p.  636).  How- 
ever reasonable,  'medically  speaking,  this  view  may  appear,  a  medical 
iurist  must  shape  his  evidence  according  to  what  the  law  demands. 
It  is  elsewliere  stated  ("Infanticide,"  post)  that  our  judges  have 
distinctly  laid  down  tbe  law  that  no  child  can  be  considered  to  be 
lenallu  born  until  the  ichole  of  its  body  has  come  entirehj  into  the  world. 
This  is  in  relation  to  criminal  jurisprudence,  in  which  case,  it  m  any, 
the  rule  should  be  relaxed,  because  its  relaxation  would  tend  co  punish 
the  wilful  destruction  of  living  infants  partially  born.    I  his  child  could 
not  therefore,  have  been  born  on  the  Saturday,  because  the  law  does 
not  regard  partial  birth  as  entire  birth ;  and  respiration  and  birth  are 
not  synonymous  terms.    Supposing  this  child  to  have  died  before  its 
body  was  entirely  extruded,  it  could  not  be  said,  even  medically,  that  it 
was  born  alive    and  certainly  it  could  not  be  considered,  according 
To  the  present  state  of  the  law,  to  have  acquired  the  rights  of  a  chi  d 
born  living.    The  reasonableness  of  the  opinion  that  partial  birth 
should  suffice  for  all  the  legal  purposes  of  entire  birth  is  a  distinct 
ni^^s tion  and  one  over  which  a  medical  witness  has  no  sort  of  control. 
WeveV  apparent  injustice  may  be  done  by  adbering  to   his  rule  m 
respect  to  the  civil  rights  of  persons,  there  is  no  doubt  that  the  evil  is 
rrally  of  -reat  magnitude  in  relation  to  criminal  jurisprudence  ;  for  it 
would  appear  that  the  destruction  of  partially  born  children,  although 
fllivp  and  healthy,  is  not,  legally  speaking,  murder. 

Orthe  otl  eJ  hand,  some  difficulty  might  arise  in  cinl  cases  if  tlie 
bare  ^xt  usion  of  r^^^^^^^^  of  the  body  sufficed  for  all  the  legal  purposes 
baie  e^^^^^^A^^^^^  ■  .  ^  l^^^ome  a  casuistical  question  as  to  how 

extrusion  of  a  hand  or  a  fo"  ;^  l;^;?^^  o  the  body,  this  would  be 

should  be  comhmed  -  ^/^/^l^^  7^^?  il",,e„tl -'pulsating,  and 

nniust ;  because  the  chiUl  is  aine  of  breathing  as  afterwards. 

its\lood  circulating  as  i^reeb^^^^^^^^ 

Besides,  it  is  admitted  that  ^^^^^^^^^^^^^  ") .  and  this  want  of 

some  time,  without  bi-eatbing  ^S-e  tLg  conside      living  in 

respiration  is  no  objection  to  these  cmia  .^^.o^^need  to 

laJ.   In  cases  ^f^^f^ti:^^^^^^^  ^ 

have  been  born  ahve  a  Uiough      J  ^^^^    ^^.J^^^,  l^,,i„g     the  lungs 

^  1^  i^  Lr  from  numerous  reported  instances 


evidence  of  l^eathing  is  de^  Tt™-^  "i^^^  - 
(see  "Atelectasis"  '  /^^^^"^^^  f^^H/^e'ai^X  be  required  in  cases  of 
demanded  in  cases  of  entire,  it  could  scarcely  ue  i 

partial  birth.       ,  ^      ,  ,  ,^ .  ,^v5npinle  in  all  legal  proceedings 
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conception  outside  the  maternal  (jenital  passage,  so  that  no  part  of  them 
lies  even  icitliin  the  vulval  outlet.' 

Of  birth  in  general  apart  from  the  question  of  whether  the  child  be 
alive  or  dead  there  are  one  or  two'points  to  be  considered: 
(a)  The  sex  of  the  child. 
{b)  The  actual  time. 
(c)  Citsarean  section, 
(a)  The  sex  of  a  child  must  be  noted  carefully  (vide  Vol.  I.,  pp.  15& 
et  seq.,  for  a  full  discussion  of  sex).    The  Registrar-General's  clerk 
states  that  pseud-hermaphrodites  are  classed  as  males  ;  should  they  turn 
out  later  to  be  females,  they  must  make  a  statutory  declaration  to  that 
effect ;  of  such  cases  about  three  occur  yearly.    There  are  no  special 
rules  for  dealing  with  double  monsters  (S.  B.  Atkinson,  Lancet,  2, 
1904). 

(h)  Date  of  Birth.  —  Medical  evidence  has  occasionally  been 
demanded  in  courts  of  law  respecting  the  actual  date  of  birth  of  indi- 
viduals, in  cases  in  which  a  period  of  a  few  days,  hours,  or  even  minutes 
was  required  to  prove  the  attainment  of  majority,  meaning  thereby 
a  legal  responsibility  for  the  performance  of  civil  contracts  into  which 
the  parties  had  entered,  either  knowingly  or  ignorantly,  when  minors. 
Some  cases  of  this  kind  have  been  decided  by  the  evidence  of  the 
accoucheur  himself ;  others,  when  the  accoucheur  was  dead,  by  the 
production  of  his  case-books  ;  and  the  strictness  and  punctuality  of  some 
medical  practitioners,  in  maldng  written  memoranda  of  cases  attended 
by  them,  have  in  more  than  one  instance  led  to  a  satisfactory  settlement 
of  such  suits  ;  this  point  has  been  already  noticed  under  "  Age"  {vide 
Vol.  I.,  pp.  179  et  seq.).  The  proof  of  the  exact  date  of  birth  is  also 
of  considerable  importance  in  certain  cases  of  contested  legitimac}''. 
Here  it  is  not  so  much  a  question  of  hours  and  minutes  as  of  days 
and  weeks.  The  matter  has  been  fully  considered  under  the  head  of 
"  Legitimacy"  (q.v.). 

(c)  Is  Caesarean  Section  Birth  ? — Among  the  Romans  it  was 
decreed  by  Muna  that  no  pregnant  woman  should  be  buried  until  the 
foetus  had  been  removed  by  Csesarean  section ;  and  the  Italian  laws 
also  made  this  operation  necessary.  In  1491  the  first  authentic  case 
is  recorded  of  the  operation  being  performed  on  a  living  woman. 
The  Caesarean  operation  has  until  recently  rarely  been  performed  iu 
England,  except  when  a  woman  was  actually  dying  or  dead.  Goodman 
performed  this  operation  successfully  on  a  woman  in  November,  1845. 
This  child  was  extracted  alive,  and  the  woman  perfectly  recovered 
from  the  operation  {Med.  Gaz.,  vol.  36,  p.  1392).  Of  late  years,  wdth 
the  modern  improvements  in  surgery,  the  operation  has  become  too 
common  to  need  illustration,  and  in'tbe  hands  of  a  careful  and  skilful 
operator  is  considered  one  of  the  safest  of  abdominal  operations  of  any 
magnitude  and  severity.  Cases  of  its  second  and  even  third  perform- 
ance are  not  rare  {B.  M.  J.,  1902).  The  husband  or  representative  of 
the  parturient  woman  may  object  to  the  performance  of  this  operation, 
even  although  the  child  may  be  living  in  the  womb,  and  there  may  be 
a  reasonable  hope,  by  an  immediate  operation,  of  extracting  it  alive. 
Lever  met  on  two  occasions  with  husbands  who  refused  to  allow  him  to 
operate  on  the  dead  body  of  the  wife.  No  medical  man  would  proceed 
to  operate  by  force,  or  against  the  will,  of  the  husband ;  at  the  same 
M..J. — voii.  ir.  13 
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time,  in  refusing  his  permission,  the  husband  is  not  guilty  of  any  legal 

offence.  ,       ^  „ 

Important  legal  consequences  may  hereafter  ensue  Irom  a  more 
general  adoption  of  this  practice  in  England  in  respect  to  deformed 
women.    Thus,  supposing  in  any  case  a  child  were  removed  alive  while 
the  mother  was  living,  both  of  them  dying  shortly  afterwards-would 
the  husband  become  a  tenant  by  courtesy?    1  he  law  says  that  the 
child  must  be  horn  ;  and  some  lawyers  would  find  ground  for  argumg 
whether  extraction  by  the  Csesarean  operation  should  be  regarded  as 
"legal  birth."    According  to  Fonblanque,  the  question  is  settled  in 
the  affirmative— a  child  extracted  is  a  child  born  {Med.  Jur.,yo\.\, 
«  236)     Our  ancient  law  authorities  do  not  appear  to  have  contem- 
niated  that  such  an  operation  would  ever  be  undertaken  on  a  livmg 
woman.    The  words  of  Lord  Coke,  which  are  considered  to  express 
the  state  of  the  Enghsh  law,  are,  "  If  a  woman  seised  of  lands  m  lee 
taketh  husband,  and  by  him  is  bigge  with  child,  and  in  her  travell  dyeth 
and  the  child  is  ripped  out  of  her  body  alive,  yet  shall  he  not  be  tenant 
by  the  curtesie,  because  the  child  was  not  born  during  the  marnage, 
nor  in  the  life  of  the  zoife,  but  in  the  meantime  her  land  descended 
According  to  other  authorities,  the  C^esarean  opera  ion  does  not  divei 
the  cours?  of  descent,  or  divest  the  husband  ot  the  life  estate  pi^vided 
the  child  be  born  alive,  and  the  mother  was  living  when  the  chila  was 
born    ''  Obst.  Kec,"  vol.  3,  p.  66).    Birth,  and  extraction  by  the 
Cesarean  operation,  are,  therefore,  treated  as  similar  conditions.  _ 

The  editor  is  unlible  to  find  any  recent  legal  decision  on  the  point 
but  apparently  the  principles  of  the  law  are  ^^^i^^^^^^if  =  ^.-^^ 
observations  that  require  to  be  accurately  made  are  (1)  the  piecise 
Iment  when  the  cluld  was  extracted  (2)  .the  question  of  ^vhe  her  it 
showed  signs  of  life  after  extraction  ("Live 

3)  the  precise  moment  when  the  mother  died  i  she  did  so  die     It  s 
fossible'that  cases  may  arise  in  which  the  mother 
mifEsthetic  and  the  last  point  maybe  difficult  to  deteimme  anae^en 
r^se  to  difierences  of  opinion  between  the  surgeon  and  the 

^'X^S^i^!^^^  extvaotion  of  a 

cMld\irafclntt4a„yotheAneansbed^ 

the  iisks  of  the  alf ™tef  ^btec'f  1'^^^  /^^^^ 
think  it  wise  to  lay  down  the  law  more  strictly. 
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would  seem  natural  that  it  should  be  done  as  near  the  280th  day  as 
possible.  ^^^^^^  ^^ucertain  how  long  a  child  in  utero  may  live  after  the 
death  of  the  mother— it  has  been  stated  that  it  may  so  survive  some 
hours,  but  this  is  not  borne  out  by  common  experience,  and  all  are 
ac^reed  that  no  time  should  be  lost  if  a  living  child  be  desired. 
Dr.  Herman  informs  the  editor  that  the  longest  survival  he  can  find 
reported  is  twenty-three  minutes,  but  five  or  ten  minutes  is  more  usual. 
It  is  probable  that  in  most  cases  the  child  dies  as  soon  as  the  mother. 
For  further  reference  the  reader  may  consult  "  Obstetrics  "  by  J.  W. 

Williams.  ,     t>i  i 

To  the  original  writers  on  Common  Law  (Coke,  Blackstone,  etc.) 
Cesarean  section  meant  only  post-mortem  (of  the  motlier)  extraction. 

It  has  not  infrequently  happened  that  in  ordinary  parturition  a 
child  is  born  alive  (and  survives  to  adult  life)  after  the  death  of  the 
mother.    At  least  one  such  case  is  well  known  to  the  editor. 

For  a  case  of  Cfesarean  section  in  which  the  evidence  of  eye- 
witnesses differed  from  that  of  experts  who  only  saw  the  dead  body 
vide  the  4th  edition  of  this  work,  Vol.  II.,  p.  223. 

Craniotomy. — This  means  that  it  is  necessary  to  destroy  the  child 
to  effect  delivery,  which  otherwise  could  not  take  place  without  leading 
(probably)  to  the  death  of  the  woman.  This  operation  would  not  give 
rise  to  any  medico-legal  questions,  except  in  a  case  in  which  the  child 
had  not  been  completely  destroyed  before  entire  deliver}'.  Craniotomy,  as 
the  name  implies,  consists  in  cutting  through  the  cranium  and  destroying 
or  removing  the  brain  of  the  child.  If  with  the  brain  the  upper  part  of 
the  spinal  marrow  is  also  destroyed,  the  child  comes  into  the  world 
dead.  Under  other  circumstances  there  may  be  movements  of  the 
limbs  or  body  after  delivery  (see  case,  Guy's  Hosp.  Rep.,  1866,  p.  477). 
The  existence  of  these  movements,  properly  attested  hy  the  accoucheur, 
might  furnish  important  evidence  in  cases  of  tenancy  by  courtes}'',  con- 
tested inheritance,  or  succession  to  propert}'.  It  would  be  for  the 
court  to  decide,  under  the  proved  medical  facts,  whether  the  child  had 
manifested  any  signs  of  life,  in  a  legal  sense,  after  its  entire  delivery 
from  the  body  of  the  mother,  and  while  she  was  yet  alive. 

In  the  year  1889,  the  following  case  occui-red  to  the  editor.  He  was  sent  for  to 
a  case  of  obstructed  laboui-,  due  as  he  found  to  hydrocephalus  of  the  child ;  he 
perforated  the  presenting  head,  and  the  child  was  akaost  immediately  born  with  a 
great  inish  of  water ;  the  child  was  undoubtedly  completely  horn  alive,  but  it  did  not 
survive  many  minutes ;  it  cried,  it  moved,  and  its  umbilical  cord  showed  pulsations. 

Had  this  been  the  case  of  a  child  born  to  an  inheritance,  there  is  no 
doubt  that  the  editor  could  have  sworn  to  live  birth. 

If  something  more  violent  than  puncture  be  performed  on  the  child's 
head  (craniectomy,  cephalotripsy,  etc.)  there  can  arise  no  question 
of  live  birth. 

INHERITANCE. 

Apart  from  the  fact  that  a  testator,  provided  he  be  of  age,  and  of 
sound  mind,  can  leave  legacies  to  whom  he  will,  whether  legitimate  or 
otherwise,  there  are  certain  points  in  the  laws  of  inheritance  with  which 
a  medical  jurist  must  be  acquainted,  for  not  infrequently  his  assistance 
IS  required  by  the  law  to  determine  how  legacies  shall  pass. 

13—2 
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Leaving  then  any  question  of  specific  testamentary  disposition  of 
property,  the  ordinary  principles  of  inheritance  are  connected  with  : 

1.  The  exact  times  of  birth  and  death. 

2.  The  legitimacy  of  the  child  {vide  "  Legitimacy,"  pp.  91  et  seq.). 

3.  Tenancy  by  courtes}'. 

On  the  importance  of  noting  the  exact  hour  of  birth  and 

death,  we  have  already  sufficiently  insisted  for  many  pui-poses.  In  our 
present  connection,  a  case  such  as  this  might  arise — while  the  woman  is 
actually  in  labour,  the  husband  or  father  rather  might  be  killed  or  die,, 
the  mother  might  die  duiing  parturition,  and  the  child  might  die,  and 
it  might  then  become,  according  to  the  terms  of  the  will,  or  according^ 
to  the  law  of  intestacy,  a  very  important  question  to  decide  the  precise 
moment  of  the  birth  of  the  child,  or  of  the  death  of  father  or  mother. 
The  editor  is  not  acquainted  with  any  such  case,  but  it  is  easily  con- 
ceivable that  such  a  case  might  arise,  and  would  have  to  be  decided  by 
medical  evidence,  the  mere  law  on  the  subject  being  of  course  perfectly 
clear. 

A  child  that  is  born  alive,  or  has  come  entirely  into  the  world  in  a 
living  state,  may  by  the  English  law  inherit  and  transmit  property  to 
its  heirs,  even  although  its  death  has  immediately,  and  perhaps  from 
morbid  causes  necessarily,  followed  its  birth.  Should  the  child  be 
born  dead,  whether  it  died  in  the  womb  or  during  the  act  of  birth,  it 
does  not  acquire  any  civil  rights ;  for  it  is  not  regarded  legally  as  a  life 
in  being,  unless  it  manifests  some  signs  of  life  after  it  is  entirely  born 
and  separated  from  the  mother.  The  Duke  of  Wellington's  birth 
appears  to  have  been  wrongly  stated  as  April  30th,  when  it  was  really 

May  1st.  ^. 

"Tenancy  by  Courtesy.— This  signifies,  accordmg  to  Jilackstone 
("  Comment."),  a  tenant  by  the  courts  of  England.  If  a  married 
woman  possessed  of  estate  die,  the  estate  passes  from  the  husband 
to  her  heir-at-law,  unless  there  has  been  a  child  born  living  oi  the 
marriage,  in  which  case  the  husband  acquires  a  life-mterest  m  the 
property.  This  singular  custom  is  of  great  antiquity.  Incurable 
sterility,  a  protracted  labour,  deformity  in  the  pelvis  of  the  wife,  or 
the  necessary  performance  of  craniotomy  on  a  healthy  well-formed 
chihl,  may,  under  this  custom,  lead  to  an  aversion  of  the  inheritance.. 
The  tenancy,  in  contested  cases,  is  generally  established  or  disproved 
by  medical  evidence  ;  and  the  following  are  the  conditions  which  the 
law  requires  in  order  that  the  right  should  exist :— 

1.  The  child  shall  be  born  alive.  The  subject  of  hve  birth  will 
be  found  fully  discussed  below. 

2.  The  child  shall  be  born  during  the  life  of  the  mo  hei.  This- 
point  itself  is  easy  enough  to  determine ;  for  cases  m  which  there  might 
be  some  little  difiiculty  vide  "  Cfesarean  Section,'  and     Craniotomj , 

^^°3^'The  child  must  be  born  capable  of  inheriting.     This  is  a 

question  of  monstrosity  {vide  below).  f^llnwincr  are 

Cases  of  tenancy  by  courtesy  are  not  common;  the  following  aie 

from  previous  editioiis  o'f  this  work.    Fish  v.  ^ '^^^^^^^^^^ 

to  have  been  tried  in  the  Court  of  Exchequer  m  1806  (Beck  s  Mert. 

Jur,"  vol.  1,  p.  354).    The  wife  of  the  plaintiff  Fish  was  possessed  ot 
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landed  estate  in  her  own  right.  She  died  in  179G,  after  having  given 
birth  to  a  chiUl  which  was  supposed  at  the  time  to  have  been  born 
dead.  In  consequence  of  the  phiintiff  not  having  had  a  living  child 
(as  it  was  assumed)  during  the  liiarriage,  the  estate  of  the  wife  was 
claimed  and  taken  by  the  defendant  Palmer,  her  heir-at-law— the 
husband  being  obliged" to  surrender  it  under  the  circumstances.  From 
information  derived  many  years  after  the  death  of  his  wife  from  some 
women  who  were  present  at"  the  delivery,  the  plaintiff  was  led  to  believe 
that  the  child  had  not  been  born  dead,  and  that  the  estate  had  therefore 
been  surrendered  to  the  defendant  under  a  mistake.  An  action  was 
brought  to  decide  this  question  in  1806,  ten  years  after  the  death  of 
the  wife,  and  it  lay  with  the  plaintiff  to  prove  his  allegation  that  the 
child  had  been  born  livinc/.  The  accoucheur  had  died  some  time 
before  the  trial ;  but  it  was  proved  that  he  had  declared  the  child  to 
have  been  living  an  hour  before  it  was  born,  that  he  had  directed  a 
warm  bath  to  be  prepared,  and  when  the  child  was  born,  gave  it  to  the 
nurse  to  place  in  the  bath.  The  child  neither  cried  nor  moved  after 
its  birth,  nor  did  it  manifest  any  sign  of  active  existence ;  but  the  two 
women  who  placed  the  child  in  the  bath  swore  that  when  it  was 
immersed  there  appeared  twice  a  twitching  or  tremulous  motion  of  the 
lips.  They  informed  the  accoucheur  of  this,  and  he  directed  them  to 
blow  into  its  throat,  but  it  did  not  show  any  further  signs  of  life.  The 
main  question  in  the  trial  was  whether  this  tremulous  motion  of  the 
lips  was  a  sufficient  proof  of  the  child  having  been  born  alive. 

The  case  of  Brock  v.  Kelly  involved  a  claim  by  a  widow  to  the  estate 
of  her  husband,  on  the  ground  that  a  child  born  twentj^  years  before 
had  been  born  living,  although  it  was  at  first  supposed  to  have  been 
still-born.  The  decision  of  Stuart,  V.-C,  in  1861,  confirmed  the  views 
liere  expressed.  Freeman  noticed  at  the  birth  of  this  child,  and  after 
separation  from  the  mother,  that  there  was  a  slight  pulsation  in  the 
cord,  showing  a  feeble  but  independent  circulation.  There  was  no 
other  indication  of  breathing  than  an  arched  state  of  the  chest.  He 
had,  it  appears,  made  an  entry  in  his  diary  of  the  birth  being  that  of  a 
live  child,  and  believing  it  to  be  alive,  he  caused  it  to  be  placed  in  warm 
water  to  sustain  its  vitality.  He  felt  sure  of  its  being  alive,  for  the 
reason  above  assigned.  This  statement  was  confirmed  by  the  nurse, 
who  had  been  heard  to  say  that  the  child  was  born  alive,  but  died  the 
same  day.  This  may  be  regarded  as  strong  evidence  that  the  child 
was  really  born  with  life.  At  the  time  when  these  observations  were 
made,  namely,  twenty  years  before,  the  legal  question  of  live  birth  was 
not  raised,  and  there  could  have  been  no  conceivable  motive  for  mis- 
stating the  facts  or  for  inventing  a  state  of  things  to  suit  a  legal  claim. 

Rare  as  these  cases  are,  one  has  been  the  subject  of  two  trials 
{Llewellyn  v.  Gardiner  and  others,  Stafford  Lent  Ass.,  1854;  Gardiner 
V.  Llewellyn,  Stafford  Sum.  Ass.,  1856).  This  was  an  action  of  eject- 
ment brought  to  try  the  plaintiff's  right  to  a  life-interest  in  the  property 
of  his  deceased  wife.  The  plaintiff  claimed  as  tenant  by  the  courtesy 
of  England,  and  his  right  depended  upon  whether  his  deceased  wife 
had  had  a  child  born  alive.  According  to  the  plaintiff's  evidence,  his 
wife  had  taken  a  long  walk,  she  being  at  the  time  in  about  the  seventh 
month  of  her  pregnancy  ;  and,  having  been  taken  ill  during  the  night, 
she  was  suddenly  delivered  of  a  child,  which  lived  for  about  a  quarter 
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of  an  hour.    He  stated  that  he  heard  the  chihl  cry.    The  plaintiff 
immediately  fetched  his  sister,  and  returned  with  lier  to  his  wife  in  a 
few  minutes,  and  she  deposed  tliat  she  heard  the  child  cry  twice.  This 
evidence  was  relied  upon  as  conclusive  that  the  child  liad  been  born 
alive,  although  it  appears  on  the  same  evidence  to  have  died  before 
anything  could  be  done  towards  dressing  it.    The  case  for  the  defen- 
dants at  the  first  trial  was  that  the  wife  was  a  girl  of  delicate  health 
and  liable  to  epileptic  fits  ;  that  when  little  more  than  16,  she  had 
been  married  to  the  plaintiff,  without  the  consent  of  her  mother ;  and 
evidence  was  given  to  show  the  improbability  of  the  child  having  been 
born  alive,  there  being  reason  to  believe,  from  the  conduct  of  the 
plaintiff  and  other  circumstances,  that  it  never  could  have  had  more 
than  a  foetal  existence.    There  had  been  no  medical  examination ;  the 
body  was  buried  the  same  day,  and,  as  in  the  case  of  still-born  children, 
neither  the  birth  nor  the  burial  was  registered.    Wightman,  J.,  left  it 
to  the  jury  to  say  whether  the  positive  evidence  given  by  the  plaintiff 
and  his  sister  had  been  rebutted  by  the  evidence  given  for  the  defen- 
dant and  the  other  circumstances  of  the  case.    The  jury  found  a 
verdict  in  favour  of  the  husband's  claim.    At  the  second  trial,  ordered 
by  the  Court  of  Chancery  (Stafford  Sum.  Ass.,  1856),  the  plaintiff  was 
made  defendant ;  and  medical  and  other  evidence  was  adduced  to  show 
that  the  child  could  not  have  reached  an  age  at  which  it  could  either 
breathe  or  cry.    The  age  was  variously  assigned  at  the  fourth  or  fifth 
month  of  gestation.     The  body  of  the  child  was  not  seen  by  _  any 
medical  man,  and  the  non-professional  witnesses  who  saw  it  differed 
entirely  regarding  its  size  and  appearance ;  so  tbat,  in  fact,  the  case 
rested  mainly  on  the  credibility  of  the  statements  of  Llewellyn  and  his 
sister.    There  were  no  medical  facts  to  guide  the  jury.    Alderson,  B., 
in  directing  the  jury  as  to  the  considerations  that  should  guide  them  m 
coming  to  a  conclusion,  said  they  ought  to  have  reasonable  and  distmct 
proof  of  a  child  having  been  born  alive  when  its  existence  was  limited 
to  a  few  minutes;  and  if  a  doubt  was  left  in  their  minds,  they  ought 
not  to  find  in  favour  of  the  defendant,  because  the  issue  lay  with  him 
to  prove  that  the  child  was  born  alive.    If  they  had  a  doubt  on  the 
subject,  and  could  not  tell  whether  it  was  born  alive  or  not,  they  must 
find  a  verdict  for  the  plaintiffs ;  they  could  not  find  for  the  defendant 
unless  they  were  satisfied  that  the  child  was  in  a  state  of  life  m  this 
world  during  the  time  the  husband  was  married  to  the  wife.  Ihe 
verdict  of  the  jury  was  to  the  effect  that  they  did  not  believe  the  child 
was  born  alive,  and  was,  therefore,  a  reversal  of  the  formal  verdict. 

Monsters.-The  connection  of  monstrosity  with  medical  junspi u- 
dence  h^s  been  most  ably  investigated  by  St.  Hilaire  ("  Ann.  d'Hyg 
1837  vol.  1).  Although  legal  questions  connected  with  monstrous  births 
do  not  often  occur,  yet  a  medical  witness  should  be  acquamted  with 
certahi  ?acts  respeciing  them.  The  law  of  England  has  gnmrecise 
definition  of  what  is  intended  by  a  vwnster.  Accordmg  to  Loid  Coke,  it 
sTbe  ng  "which  hath  not  the  shape  of  mankind;  such  a  being  cannot 
be  heir  to  or  inherit  land,  although  brought  forth  withm  marriage.  A 
mere  deformity  in  any  part  of  the  body,  such  as  supernumerary  fingers 
toes  twisted  or  deformed  limbs,  will  not  constitute  a  monster  m 
law  so'  far  as  the  succession  to  property  is  concerned  provided  he 
being  still  have  "  human  shape:'  Even  a  supernumerary  leg  would  not 
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probably  be  allowed  to  avert  an  inheritance  A  monster,  in  which  the 
third  leg  was  a  fusion  of  two  legs,  was  exhibited  in  London  in  1846 
(Med.  Gaz.,  vol.  87,  p.  619).  From  Lord  Coke  s  description  it  is 
obvious  that  the  law  will  be  guide^l  in  its  decision  by  the  description  of 
the  monstrous  birth  given  by  a  medical  witness.  It  would  not  rest  wi  h 
a  witness  to  say  whether  the  being  was  or  was  not  a  monster— the 
court  would  draw  its  own  inference  from  the  description  given  by  liim. 
Various  classifications  of  monsters  have  been  made,  but  these  are  oi  no 
assistance  whatever  to  a  medical  jurist,  because  each  case  must  be 
decided  by  the  peculiarities  attending  it ;  and  his  duty  aviU  not  be 
to  state  the  class  and  order  of  the  monster,  but  simply  m  what  respect 
it  diflers  from  a  normal  human  being.  In  consequence  of  the  want  ot 
a  sufficient  number  of  precedents  on  this  subject,  it  is  difficult  to  say 
what  degree  of  monstrosity  would  be  required  m  law  m  order  to  cut  ott 
the  civil  rights  of  a  being  {vide  Lancet,  1,  1872,  also  Lancei,  1869  voL  1, 
for  an  account  of  Chang  and  Eng,  also  Lancet,  1,  1871,  p.  7^5).  or 
a  few  other  cases  of  monsters  vide  previous  editions  of  this  work. 

Malpositions,  transpositions,  or  defects  of  the  internal  organs  of 
any  of  the  cavities,  do  not  form  monstrous  births  withm  the  meaning 
of  the  English  law.  The  legal  question  relates  only  to  external  shape, 
not  to  internal  conformation.  It  is  well  known  that  many  internally 
malformed  persons  live  to  a  great  age ;  and  it  is  not  until  after  death  that 
malposition  and  defects  of  this  kind  are  discovered.  One  test  of 
monstrosity  has  been  based  on  the  viability  of  offspring.  According 
to  some  authorities  a  monster  implies  such  a  malformed  being  that  the 
child  would  be  pronounced  non-viable,  i.e.  incapable  of  continuing 
to  live  after  it  was  born  (Horn's  Vierteljahrsschr.,  1865,  2,  264). 
Some  medical  jurists  have  discussed  the  question  of  "  viability  "  in 
new-born  children,  i.e.  their  healthy  organisation,  with  a  capacity 
to  continue  to  live,  as  if  it  were  part  of  the  jurisprudence  of  this 
country;  but  the  author  was  not  aware  of  any  iacts  which  bear  out 
this  view.  The  English  law  does  not  regard  internal  monstrosity 
as  forming  a  bar  to  civil  rights  ;  and  the  cases  of  Fish  v.  Palmer, 
of  Brock  V.  Kelly  (1861),  and  of  Llewellyn  v.  Gardiner,  show  clearly 
that  the  simple  question  in  English  jurisprudence  is,  not  whether  a 
child  is  or  is  not  viable,"  but  whether  it  has  manifested  any  distinct 
sign  of  life  after  it  was  entirely  born.  The  French  law  is  much  more 
complex,  and  throws  a  much  greater  degree  of  responsibility  on  French 
medical  jurists.   No  person  is  justified  in  destroying  a  monster  at  birth. 

There  are  some  other  legal  conditions  which  are  required  to  be 
fulfilled  in  order  to  establish  a  tenancy  by  courtesy,  but  our  remarks  are 
confined  chiefly  to  that  which  may  become  matter  for  medical  evidence. 

Plural  Births. — This  has  been  regarded  as  a  subject  appertaining 
to  medical  jurisprudence  ;  but  we  are  not  aware  that  there  is  any  case 
on  record  in  which  the  evidence  of  a  medical  man  has  been  required 
respecting  it.  It  is  a  simple  question  of  primogeniture,  which  has 
been  generally  settled  by  the  aid  of  depositions  or  declarations  of 
relations  or  servants  present  at  the  birth.  Of  course  in  the  absence 
of  eye-witnesses  the  question  of  priority  of  birth  must  be  a  matter 
of  conjecture.  It  cannot  be  determined  by  the  size  of  the  child. 
Women  may  have  two,  three,  four,  or  five  children  at  a  birth.  Twins 
are  comparatively  frequent,  but  triplets  and  quadruplets  are  very  rare. 
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Guthrie  stated  that  in  the  Museum  of  the  Royal  College  of  Surgeons 
of  England  "there  is  a  large  bottle  containing  five  young  ladies  and 
gentlemen,  all  brought  forth  at  one  birth,  and  destroyed  by  an  accident." 

[This  is  probably  a  record — but  it  has  no  medico-legal  interest ;  the 
curious  are  referred  to  works  on  "  Obstetrics." — Ed.] 

The  only  circumstance  with  respect  to  these  plmal  birtlis,  which  it 
has  been  recommended  that  an  accoucheur  should  attend  to,  is  the 
order  of  their  occurrence,  and  whether  any  or  all  of  them  manifest 
signs  of  life  after  birth.  Tbe  first-born  male  child,  according  to 
an  ancient  principle  of  the  common  law  of  this  country,  succeeds 
to  the  inheritance.  In  case  of  twins  or  triplet  males,  a  practitioner 
would  find  himself  much  embarrassed,  after  the  lapse  of  a  certain 
period,  to  express  an  opinion  as  to  which  was  first  born,  miless  there 
was  some  personal  peculiarity  or  deformity  which  would  at  once  enable 
him  to  stamp  the  identity  of  a  child. 


LIVE  BIRTH. 

Accepting  the  definition  of  birth  as  "  completely  external  to  the 
mother,"  we  have  now  to  inquire  into  the  meaning  of  the  word  "  live  " 
as  regarded  by  the  law. 

Mr.  Stanley  B.  Atkinson  gives  the  following  very  lucid  summary  of 
the  position  {Laio.  Quart.  Rev.,  April,  1904) : 

"  There  is  no  authorised  definition  of  a  live-horn  child.  The  terms 
of  the  definition  of  murder  are  suggestive. 

"  A  child  is  live-horn  in  the  legal  sense  when,  after  entire  birth,  it 
exhibits  a  clear  sign  of  vitality,  that  is,  in  practice,  at  least  the 
€vanescently  persistent  activity  of  the  heart.    Vita  liahilitas  {viahilite) 
'  need  not  be  proved  in  English  law. 

"  Positive  proof  of  the  alleged  live-birth  of  a  given,  now  lifeless, 
child  is  necessary  in  law.  Where  respiration  was  never  fully  established, 
in  the  large  majority  of  cases,  it  is  essential  for  one  present  at  the 
delivery  to  give  direct  evidence,  as  well  of  the  complete  birth,  as  of  the 
subsequent  exhibition  of  a  sign  of  life. 
"  In  Law  (civil  and  criminal  alike). 

Theory  demands  a.  jjost-natal  sejjarate  and  independent  existence 
in  laio,  i.e.,  a  separate  personality. 
{?  the  foetus  having  passed  mid-term.)    Homicide  of  the 

unborn  is  impossible. 
Mr.  Justice  Wright's  test:  "whether  the  child  was  carry- 
ing on  its  being  without  the  help  of  the  mother's  circula- 
tion," after  birth  (1901). 
Practice  requires  a  post-natal  sign  of  this  separate  existence 
1.— Direct  {e.g.,  civil  cases) :  at  least  palpable  pulsations  m 
the  funis. 

2  —Indirect  {e.g.,  infanticide  at  birth  m  solitude). 

(a.)— Medical :  A  pool  of  foetal  blood  pumped  from  a 
wound  {e.g.,  divided  funis).  _  _ 

Vital  action  of  muscles  of  respiration  or 

deglutition. 
The  common  lung  tests. 
(J).)— Moral :  Relative  to  the  conduct  of  mother. 
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"  In  Medicine. 

Theory  demands  the  cessation  of  the  symbiosis  between  mother 
and  foetus.  (?  Avhen  does  this  actually  occur.  ?  is  the  sepa- 
ration of  the  placenta  a,  true  test.)  This  dissociation  may 
l)recede  birth. 

PiiACTiCE  varies  :  imless  respiration  has  been  established  it  is  not 
usual  to  register  the  birth." 
For  the  guidance  of  midwives  in  notifying  stillbirths  mider  the  Act 
of  1902,  the  Central  Midwives  Board  has  laid  down  that  "  a  child  is 
deemed  to  be  stillborn  when  it  has  not  breathed  nor  shown  any  sign  of 
life  after  being  completely  born,"  on  which  the  Lancet,  2,  1904,  p.  93, 
remarks,  "as  the  Board's  rules  have  been  approved  by  the  Privy  Council, 
this  may  be  said  to  be  an  authorised  if  not  a  legal  definition  of 
stillbirth." 

We  may  proceed  to  discuss  the  evidence  usually  required. 

Evidence  of  Live  Birth  from  Muscular  Movements. 

The  visible  respiration  of  a  child  after  its  birth,  or  as  it  may  be 
manifested  by  its  crying,  is  an  undoubted  sign  of  its  having  been  born 
alive  ;  but  a  child  may  acquire  its  civil  rights,  although  it  may  be 
neither  seen  to  breathe  nor  heard  to  cry.  The  pulsation  of  a  child's 
heart,  or  even  the  spasmodic  twitching  of  any  of  the  muscles  of  the 
body,  has  been  regarded  as  a  sufficient  proof  of  live  birth  {vide  "  Tenancy 
by  Courtesy,"  supra).  The  latter  sign  has  been  judicially  so  pronounced 
— a  fortiori,  therefore,  the  motion  of  a  limb  will  be  considered  sufficient 
legal  evidence,  in  an  English  court  of  law,  of  life  after  birth.  It  is 
to  be  observed  that  the  length  of  time  during  Avhich  these  signs  of  life 
c(mtinue  after  a  child  is  born,  is  wholly  immaterial :  all  that  is  required 
to  be  established  is,  that  they  were  positivelj'  manifested.  A  child  which 
survives  entire  birth  for  a  single  instant  acquires  the  same  civil  rights 
as  if  it  had  continued  to  live  for  a  month  or  longer. 

In  Fish  V.  Palmer  {vide  supra),  the  obstetric  experts  who  vpere 
summoned  to  give  evidence  differed  in  opinion.  Babington  and 
Haighton  stated  that  had  the  child  been  born  dead  or  had  the  vital 
])rinciple  been  extinct,  there  could  have  been  no  muscular  movement  in 
any  jwt  of  its  body ;  therefore  the  child  had  in  their  opinion,  been 
born  alive,  and  had  manifested  some  evidence  of  life  after  its  birth. 
Denman,  who  was  called  for  the  defendant,  dissented  from  this  view. 
He  contended  that  from  the  evidence  the  child  had  not  been  born  alive, 
and  in  explanation  of  this,  drew  a  distinction  between  uterine  and 
extra-uterine  life.  He  attributed  the  tremulous  movements  of  the  lips 
after  birth  to  the  remains  of  uterine  life.  The  jury,  however,  under 
the  direction  of  the  court,  pronounced  by  their  verdict  that  the  child 
had  been  born  living,  and  the  plaintiff  thus  recovered  an  estate  of  which 
he  had  been  for  ten  years  deprived. 

From  the  result  of  this  case  it  would  appear  that  the  English  law 
does  not  recognise  any  distinction  between  uterine  and  extra-uterine 
life  as  drawn  by  Denman.  The  question  is  simply  life  or  death — 
livmg  or  dead  ?  Denman  did  not  assert  that  the  child  was  born  dead. 
On  the  contrary,  he  assigned  the  movements  observed  by  the  witnesses 
to  the  continuance  of  life— but  of  uterine  life.    The  act"of  breathing  is. 
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commonly  set  clown  as  the  boundary,  but  a  cbiltl  is  not  necessarily 
dead  until  it  breathes,  as  the  recoYcry  of  numerous  children  born  with 
uterine  life  clearly  proves.    The  fallacy  of  trusting  to  breathing  as  a 
criterion  in  the  living  or  dead  body,  is  fully  shown  m  the  sub-section 
on  "  Infanticide"  (see  "  Atelectasis")-    Breathing  is  justly  regarded 
by  the  English  law  as  only  one  sign  of  life,  and  proof  of  the  possession 
of  active  and  vigorous  life  is  not  required.    It  is  difficult  to  admit 
physiologically  that  a  tremulous  motion  of  the  muscles  can  ever 
take  place  spontaneously  in  the  body  of  a  child  really  dead,  and  tue 
spasmodic  movement  of  a  lip  differs  only  in  degree  from  the  motion  ot 
a  leg  or  arm,  or  of  a  rib  by  the  intercostal  muscles.    If  a  certain  degree 
of  life  were  required  to  be  proved  instead  of  the  bare  fact  of  its  actual 
presence  or  entire  absence,  the  most  subtle  medical  distmctions  wou  d 
be  continually  drawn.    Non-professional  persons  might  be  easily 
deceived  as  to  the  act  of  breathing  in  these  feeble  subjects   and  an 
examination  of  the  dead  body  would  not  suffice  to  remove  the  doubt, 
since  new-born  infants  may  live  for  hours  without  any  air  being  found 
in  the  lungs  ;  but  a  person  is  not  so  hkely  to  be  deceived  about  the 
movement  of  an  arm,  a  leg,  or  a  hp.  ^  ^i 

It  has  been  objected  to  this  view  of  the  case  that  the  movements 
described  may  be  the  mere  remains  of  muscular  irritability,  and  not  a 
sign  of  actual  life  ;  but  it  seems  that  this  is  practically  an  admission  o 
the  presence  of  hfe  under  another  name.  Muscu  ar  irritability  and 
spontaneous  contractions  are  not  manifested  m  bodies  really  dead 
(somatic  death),  and  their  spontaneous  occurrence  proves  that  some 
vital  power  must  still  remain  in  the  body  ot  a  child. 


L-m. 
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Evidence  or  Live  Bibth  from  Wakmth  and  Eigor  Mobtis. 

The  body  of  a  new-born  child  when  discovered  may  be  wan 
This  however,  could  only  prove,  according  to  the  circumstances  uiul 
whkh  the  bod;  is  found,  that  the  child  had  not  been  long  ^ead.  Th. 
Question  arose  in  the  case  of  Eeg.  v.  Pitt  (Dorset  Sum.  Ass.,  1869), 
the  body  of  the  child  was  rolled  m  a  quilt  and  placed  m  a  drawer  and 
when  found  the  body  and  legs  were  warm.  The  ^^edical  witness 
infen-ed  from  this  fact'  that  it  was  born  alive,  but  he  admitted  that  a 
slTl-bon  ch  Id  would  be  warm  when  born,  and  therefore  neutrahsecl 
the  sS^^^^^^^^   previously  made.    In  the  same  case,  the  witness  having 

""  ro'T'case  of  nnte-ravtum  rigor  mortis,  Me  B.  M  J  April  30th 
1004    H  ws  known  to  Imve  been  alive  five  horns  betore  delivery. 
Vide  'also  Vol  r  P-  268,  where  ante-natal  rigor  morfs  is  fully 
illustrated. 

Evidence  of  Live  Birth  from  Crying. 
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in  order  to  justify  a  medical  opinion  that  it  was  born  alive ;  crying 
is  undoubtedly  a  test  of  life,  and  was  so  reckoned  by  Lord  Coke  ;  but 
accordin<^to  Blackstone  ("  Comment.,"  vol.  2,  ch.  8),  "  Crying,  nuleed, 
is  the  strono-est  evidence,  but  it  'i^  not  the  oiilfi  evidence  :  "  and  Coke 
says  "  If  it  be  born  alive  it  is  sufficient,  though  it  be  not  heard  to  cry, 
for  peradveuture  it  may  be  born  dumb  ;  "  he  also  describes  ''motion, 
stirring,  and  the  like,"  as  proofs  of  a  child  having  been  born  alive. 
Children  frequently  live  many  hours  Avithout  crying.  So  lar  the 
decision  in  Fish  v.  Palmer  is  borne  out  by  good  legal  authority ;  and 
we  may  consider  that  although  the  mere  warmth  of  the  body  would  not 
be  evidence  of  live  birth,  yet  the  slightest  trace  of  vital  action,  m  its 
common  and  true  physiological  acceptation— such  as  crying,  breathing, 
pulsation,  or  motion— observed  after  entire  birth  and  separation  from 
the  mother,  would  be  deemed  in  English  law  a  sufficient  proof  of  the 
child  having  come  into  the  world  alive. 

In  Scotland  tlie  husband's  right  of  courtesy,  or  life-rent  in  his  wife's 
estate,  depends  upon  there  having  been  a  child  of  the  marriage  born 
alive  ;  and  for  the  proof  of  live  birth  it  is  required  to  be  shown,  not 
merely  that  it  liad  breathed,  but  that  the  child  had  cried  after  it  was 
born.  Beck  remarks  that  the  Scotch  law  is  more  precise  than  the 
English  in  thus  demanding  proof  of  crying;  but  it  should  be  added  that 
it  is  less  just.  The  case  of  Dobie  v.  Richardson  (Court  of  Session, 
1765)  is  sufficient  to  prove  this. 

Dobie's  wife  brought  forth  a  child  about  nine  months  after  marriage  which. 
breathed,  raised  one  eyehd,  and  expii-ed  in  convulsions  about  half  an  hoiu-  after  its 
bu-th,  but  ivas  not  heard  to  cry.  The  mother  died  in  childbed,  and  the  question  was 
whether  the  jus  mariti  was  not  lost  by  the  death  of  the  wife  within  the  year, 
without  a  child  of  the  marriage  which  had  been  heard  to  cry. 

The  decree  made  in  the  case  was  that  as  the  wife  did  not  live  a  year 
and  a  day  after  her  marriage,  and  as  it  was  not  proved  that  the  child  or 
foetus  of  which  she  was  delivered  was  heard  to  cry,  the  husband  was 
not  entitled  to  any  part  of  his  deceased  Avife's  effects.  (Beck's  "  Med. 
Jur.,"  1,  358).  The  judges  in  this  case  did  not  stultify  themselves  by 
affirming  that  the  child  in  question  was  born  dead.  This  is  a  physio- 
logical and  not  a  legal  point.  A  child  which  died  in  convulsions  half  an 
hour  after  its  birth  could  not  be  described  as  having  been  born  dead. 
The  law  of  any  country  may  assume  its  own  standard  of  life  at  birth. 
The  Scotch  law  thus  assumes  "  audible  crying,"  but  it  cannot  alter 
the  physiological  facts  that  a  child  may  be  born  alive  without  crying. 
(See  also  the  decision  in  the  case  of  Blackie,  Court  of  Session,  1833.) 

In  a  case  it  was  held  that  an  averment  that  a  child  which  had 
been  born  at  the  seventh  month  '  was  born  alive,  and  continued  to  live 
during  three-quarters  of  an  hour,  and  was  perceived  to  breathe 
repeatedly,  and  its  heart  distinctly  felt  to  beat;  but  it  being  admitted 
that  it  had  not  been  lieard  to  cry,'  was  not  relevant  to  infer  that  the 
child  was  a  living  child  (Beck,  loc.  cit.).  It  was  suggested  in  this  case 
that  the  proof  of  breathing  should  suffice,  but  by  a  majority  the  judges 
adhered  to  the  old  dictum  of  the  law  of  Scotland,  and  decided  tliat  the 
only  receivable  proof  of  life  in  such  a  case  was  that  the  child  had  cried. 
They  found  that  proof  that  a  child  was  capable  of  motion,  and  that  it 
had  breathed  for  three-quarters  of  an  hour,  was  not  sufficient  to  establish 
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life  unless  it  had  cried.  There  is  reason  to  believe  that,  in  an)'  future 
case,  the  attainment  of  greater  knowledge  on  the  nature  and  the  proofs 
of  life  from  the  results  of  medical  experience  and  observation,  and  the 
fnct  that  these  physiological  questions  have  become  more  generally 
known  and  better  understood,  will  lead  to  a  different  decision.  That 
there  should  not  be  a  power  of  proving  life  (when  the  death  of  a  child 
takes  place  speedily  alter  birth)  except  by  direct  evidence  that  the  child 
had  cried,  is  in  truth  a  view  of  the  matter  wholly  indefensible.  From 
Avhat  is  stated  below  {VagiUis  uterinus),  it  is  seen  that  the  crying  of  a 
child  is  not  necessarily  a  sign  of  live  birth,  for  it  may  cry  during  the  act 
of  birth,  and  die  before  its  body  is  born  ;  while  the  fact  that  it  breathes 
and  moves  after  birth,  although  from  accidental  circumstances  it  may 
not  cry,  is  unexceptionable  evidence  of  its  having  been  born  alive. 

Vagitus  Uterinus  and  Vagitus  Vaginalis.— There  is  un- 
doubted evidence  that  a  child  may  utter  a  cry  in  XLtero  or  in  the  vagina, 
such  a  condition  is  known  as  vagitus  uterinus  or  vaginalis.  It  is  quite 
certain  that  a  child  may  breathe  without  crying,  but  it  cannot  cry  with- 
out breathing ;  yet  neither  the  crying  nor  the  breathing  is  an  absolute 
proof  that  the  child  was  actually  born  alive.  As  in  all  cases  of  this 
description  there  must  be  eye-witnesses,  either  professional  or  not,  the 
evidence  will  not  rest  solely  upon  a  mere  medical  possibility  of  the 
occurrence  of  such  a  cry  before  birth  ;  and  proof  will  be  required  of  the 
crying  of  the  child  after  it  was  born  (cf.  Williams'  "Obstetrics," 
p.  750). 

For  a  fully  reported  case  of  racjitus  uterinus  by  Peiser,  rule 
Monatschr.  fur  Geh.  unci  Gyn.,  August,  1903,  where  fifteen  well- 
authenticated  cases  are  also  referred  to. 


Has  this  Child  Breathed  ? 

Evidence  from  the  Chest  other  than  from  the  Lungs  — 

Changes  in  Shape  of  Chest  — Some  have  contended  that  the  fact  of 
respiration  having  been  performed  Avould  be  indicated  by  the  external 
form  of  the  chest.  Thus  it  is  said,  before  respiration  the  chest  is 
■flattened,  while  after  that  process  it  is  arched  in  front.  The  diameters 
of  the  cavity  have  been  measured,  and  certain  comparisons  instituted 
(Daniel),  but  these  experiments  have  been  attended  with  no  practical 
results,  and  have  long  been  abandoned  by  medical  jurists.  Admitting 
that  such  a  visible  change  of  form  is  occasionally  produced  by  respira- 
tion, it  is  obvious  that  in  these  cases  experiments  on  the  lungs  may  be 
readily  made;  and  on  the  results  of  these,  and  not  upon  mmute 
changes  in  the  capacity  of  the  chest,  would  a  medical  opinion  be  based. 

Changes  in  Position  of  Diaphragm.  —  Before  respiration  the 
diaphragm  rises  in  the  thorax  to  the  level  of  the  third,  fourth,  or  htth 
rib,  and  is  not  completely  in  contact  with  the  lungs  all  over.  Alter 
respiration  has  taken  place  it  sinks  a  good  deal  and  is  opposite  the 
sixth  or  seventh  rib,  and  is  com])letely  in  contact  with  the  lungs  over 
its  whole  surface,  except,  of  course,  the  pericardial  area. 

Evidence  from  the  Lungs.— There  is  no  doubt  that  the  prooi 
of  the  act  of  respiration  furnishes  the  best  and  strongest  evidence  ot  a 
child  having  lived  at  or  about  the  time  it  was  born.  It  does  not,  how- 
ever, show  that  a  child  has  been  horn  alive.    The  physical  changes  in 
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the  ovf^ans  of  a  child,  which  result  from  the  establishment  of  this 
process^  take  place  in  the  lungs  immediately,  but  iu  the  heart  and  its 
appenda<'es  more  slowly.  It  is  therefore  chiefly  to  the  lungs  that 
a  medical  witness  looks  for  proofs  of  respiration.  Sometimes,  how- 
ever these  or<^ans  are  found  in  tlieir  foetal  condition,  or  nearly  so; 
for  although  a°  child  mav  have  survived  its  birth  many  hours,  there 
may  be  no  evidence  of  tlie  fact  from  tlie  state  of  the  lungs.  To  such 
cases  the  remarks  now  about  to  be  made  cannot  of  course  apply :  the 
proofs  of  life  must  then  be  sought  for  elsewhere ;  and  if  none  can  be 
found,  the  case  is  beyond  the  reach  of  medical  evidence.  But  it  is 
obvious  that  the  occasional  occurrence  of  cases  of  this  description  can 
present  no  objection  to  our  still  seeking  for  proofs  of  life  m  the  state 

of  the  lungs.  ,    ,  . ,  , 

The  cavity  of  the  chest  may  be  conveniently  laid  open  by  carrying 


Fig.  2. 


Fig.  1. 


View  of  the  organs  of  tlie  cliest  before  breath- 
ing, o.  ThymiKs  glanil.  6.  Tlie  heart  iu  its 
pericardium,   co.  Tlie  lungH. 


View  after  iierfect  breathing,   a.  Thymus 
glaud.    b.  The  heart,   cc.  The  Inng.s. 


incisions  from  below  the  clavicles  downwards  on  each  side  from  about 
half  the  length  of  the  ribs  backwards.  The  diaphragm  should  be 
separated  from  the  cartilages  without  opening  the  abdomen  ;  the 
ribs  sawn  or  cut  through,  and  the  flap  formed  by  the  anterior  wall 
of  the  chest  turned  upwards.  The  illustrations,  Figs.  1  and  2,  will 
serve  to  show  the  difference  in  the  relative  position  of  the  organs  of 
the  chest,  in  a  new-born  child  before  and  after  respiration.  1.  If  a 
child  has  not  breathed,  the  appearances  will  be  seen  as  in  Fig.  1. 
The  thymus  gland,  as  large  as  the  heart,  occupies  the  upper  and 
middle  portions  of  the  cavity;  the  heart  within  its  membrane  (peri- 
cardium) is  situated  in  the  lower  and  middle  portion,  and  is  rather 
inclined  to  the  left  side.  The  lungs  are  placed  quite  in  the  back  part 
of  the  chest,  so  as  often  to  give  the  impression  that  they  are  wanting. 
In  some  instances  they  project  slightly  forwards  by  tlieir  anterior 
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mnrgins ;  but  in  no  instance,  unless  congested,  infiltrated,  or  otherwise 
diseased,  do  they  cover  and  conceal  the  heart.    The  thymus  gland  is 
sometimes  of  a  pale  fawn,  at  others  of  a  deep  livid  colour;  but  there 
is  no  appreciable  difference  in  this  organ  in  new-born  children,  before 
or  after  the  performance  of  respiration,    2.  On  the  other  hand,  when 
a  child  has  fuUt/  hrcatlicd,  the  most  striking  differences  will  be  observed 
in  the  colour  and  prominence  of  the  lungs.    They  are  of  a  light  red 
or  pinkish  hue,  project  forwards — appear  to  fill  the  entire  cavity  of  the 
chest,  and  cover,  and  in  great  part  conceal  by  their  anterior  margins, 
the  heart  and  its  membranes  (Fig.  2).    We  may  meet  with  every 
variety  in  the  appearances  between  these  two  extremes  ;  for  the  act  of 
breathing  often  requires  a  considerable  time  in  order  that  it  should  be 
ftdly  established,  especially  in  those  children  which  are  of  a  weakly 
"constitution  or  prematurely  born.    Hence  the  lungs  will  be  found  to 
occupy  their  respective  cavities  to  a  greater  or  less  extent,  and  to  cover 
the  pericardium  more  or  less,  not  according  to  the  length  of  time 
which  a  child  has  lived,  but  according  to  the  perfection  with  which  the 
process  of  respiration  has  been  performed.    It  will  be  seen  hereafter 
that  although,  as  a  general  rule,  the  lungs  are  more  perfectly  filled  with 
air  in  in'oportion  to  the  time  during  which  a  child  survives  its  birth, 
yet  this  is  open  to  numerous  exceptions.    It  will  next  be  necessary  to 
give  particular  attention  to  certain  other  physical  characters  presented 
by  the  lungs. 

Table  of  Points  in  the  Lungs. 
Not  Breathed.  Breathed. 

1.  Volume  small,  tucked  up  1.  Volume  larger,  more  or  less 
behind  the  heart.  cover  the  heart. 

2.  Margins  sharp,  mass  solid.  2.  Margins      rounded,  mass 

spongy.  _ 

3.  Colour  of  chocolate,  and  3.  Lighter  m  colour  and 
uniformly  so  all  over.  mottled;  great  stress  is  laid  by 

some  experts  on  this  motthng 
or  mievenly-coloured  appearance. 

4.  Vesicles  want  a  lens  to  see  4.  Vesicles  are  visible  almost 
them  on  the  surface.  to  the  naked  eye. 

5.  Does  not  crepitate  under  the        5.  Crepitates  on  squeezmg. 

finger  on  squeezing.  . 

6.  If  on  squeezing  underwater  6.  On  squeezing  under  water 
any  bubbles  of  gas  escape,  these  the  bubbles  produced  are  small 
are  large  and  uneven  in  size  and  and  uniform  m  size. 

due  to  gases  of  decomposition.  i  + 

7  Very   little   blood    can   be  7.  Full  of  blood,  and  what  is 
squeezed  out  of  them,  and  what  squeezed  out  is  frothy,  without 
can  be  so  squeezed  is  not  frothy,  smell  of  deconiposition. 
unless  it  stinks  from  decomposi- 
tion. ^^     TTT  •    1  i 

8.  Weight  less.  8.  Weight  more. 

9.  Sink  in  water.  9-  Float  in  water. 

1   Volume  of  the  LungS.-The  difference  in  the  relative  situa- 
tion of  the  lungs  before  and  after  respiration  depends  entirely  upon  the 
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increased  volume  or  dilatation  of  the  organs,  arising  from  the  nitroduc- 
lion  of  air.  Before  respiration,  the  lungs  are  m  geneml  scarcely 
visible,  unless  forcibly  drawn  forwards  in  the  chest.  When  it  has 
been  perfectly  accomplished,  the,,  vohune  is  so  much  mcreased.  that 
the  ba"  of  the  heart  (pericardium)  is  almost  concealed  by  them. 
Eespiradon  must,  however,  have  been  very  perfectly  performed  in 
order  that  this  condition  should  exist  to  the  lull  extent  described  ; 
but  the  lungs  may  acquire  a  considerable  volume  in  a  healthy  and 
vigorous  child  from  only  two  or  three  respirations.  A  child  may  also 
live  for  one  or  two  days,  and  the  volume  of  the  organs  be  but  little 
altered.  Schmitt  has  remarked,  that  the  lungs  have  sometimes  a 
considerable  volume  before  respiration.  The  author  met  with  this  in 
more  than  one  instance  ;  but  this  condition  will  be  found  m  general  to 
depend  on  disease.  As  the  altered  volume  of  the  healthy  lungs  depends 
on  the  introduction  of  air,  the  effect  is  very  much  the  same  ^yllether 
the  air  be  derived  from  the  act  of  breathing,  from  artihcial  infla- 
tion, or  from  putrefaction.  Other  circumstances  must  therefore  be 
considered,  before  we  draw  any  inference  from  this  physical  change. 

2.  Margins  of  the  Lung. — These  alter  in  sharpness  naturally 
with  the  blowing  up  or  expansion  of  the  lungs  with  air,  becoming  quite 
rounded  with  complete  expansion. 

3.  Colour  of  the  Lungs.— The  colour  of  the  lungs  before  respira- 
tion is  brown-red,  bluish,  or  deep  violet;  but  it  is  subject  to  variation. 
Some  medical  jurists  have  compared  it  to  the  colour  of  tlie  spleen.  It 
is  important  to  remark,  that  a  very  short  exposure  to  air  will  inaterially 
brighten  the  colour  of  the  lungs  in  the  parts  exposed,  so  that  it  should 
be  observed  and  recorded  immediately  on  opening  the  chest.  After 
respiration,  the  lungs  acquire  a  light  red  hue  in  proportion  to  the 
degree  in  which  the  process  has  been  performed.     If  imperfectly 
established  they  will  be  mottled,  generally  about  the  anterior  surfaces 
and  margins  ;  the  patches  of  light  red  being  intermixed  with  the  livid 
foetal  hue,  and  being  slightly  raised,  as  if  by  distension,  above  the 
general  surface  of  the  organs.   The  light  red  tint  changes,  after  a  short 
exposure  to  air,  to  a  bright  scarlet.   This  change  in  the  colour  of  the 
lungs  is  not  a  necessary,  nor  is  it  an  invariable  consequence  of  a  child 
having  lived  after  its  birth.    The  author  has  known  a  child  to  live 
twenty-four  hours  breathing  feebly,  and  on  examining  the  body,  the 
colour  of  the  lungs  was  identical  with  that  of  the  organs  in  the  foetal 
state.    The  change  of  colour  is  then  a  usual,  but  b}''  no  means  a 
necessary,  consequence  of  the  enjoyment  of  life;  so  that  the  retention 
of  the  foetal  colour  does  not  furnish  positive  evidence  of  still-birth. 
Again,  the  circumstance  of  the  lungs  having  a  light  red  colour  is 
not  an  infallible  criterion  of  the  child  having  lived  and  breathed ; 
for  the  artificial  introduction  of  air  by  a  tracheal  tube  or  otherwise,  in 
the  attempt  to  resuscitate  a  still-born  child,  is  attended  with  the  same 
physical  change.    In  the  course  of  numerous  experiments,  purposely 
made,  the  author  found  no  appreciable  difference.   The  author  not  only 
observed  this  colour  to  be  absent  after  respiration,  but  has  actually 
produced  it  by  artificial  inflation  in  the  lungs  of  a  dead  child.  Falk 
made  numerous  observations  on  the  colour  of  the  lungs  during  uterine 
life  and  after  birth  ("Ann.  d'Hyg.,"  18G9,  2,  p.  462).    It  has  been 
already  stated  that  the  colour  varies  much  in  new-born  children, 
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irrespective  of  respiration.  In  the  early  periods  of  foetal  life  the 
organs  are  of  a  pale  red  hue,  and  they  become  deeper  in  colour  as 
the  quantity  of  blood  circulating  through  tlieni  increases  ;  but  it  is 
impossible  to  determine  the  uterine  age  by  the  colour.  Lungs  which 
have  only  jjartially  breathed  have  a  mottled  or  marbled  colour  on 
the  surface,  but  no  great  reliance  can  be  placed  on  this  appearance  as  a 
sign  of  respiration.  Falk  has  pointed  out  certain  pathological  con- 
ditions which  may  modify  the  colour  of  the  lungs  in  new-born  children. 
His  exhaustive  paper  is  published  in  Horn's  Vierteljalirsschr.,  1869^ 
1,  pp.  1  and  207. 

The  red  colour  depends  on  oxidation  of  the  hsemoglobin  of  the 
blood,  it  is  a  simple  chemical  phenomenon  and  as  such  is  independent 
of  ho7u  the  oxygen  got  there. 

4.  Development  of  Air  Vesicles. — On  the  right  (more  com- 
monly) lung,  and  especially  on  the  edges  and  concave  surface  of  its 
upper  lobe,  the  first  appearances  of  respiration  may  be  visible,  even 
when  the  rest  of  the  lungs  retain  their  foetal  condition.  Here  it 
is  that  the  highly  characteristic  developed  air-cells  are  first  visible. 
These,  if  the  lungs  are  fresh  and  full  of  blood,  take  the  form  of 
bright  vermilion  spots ;  but  if  the  lungs  contain  less  blood,  or  are 
examined  some  days  after  death,  the  spots  are  of  a  lighter  tint. 
("  Guy's  and  Ferner's  For.  Med.,"  6th  ed.,  p.  93.)  The  form 
and  arrangement  of  these  cells  are  also  characteristic ;  they  are 
angular,  and  are  not  perceptibly  raised  above  the  surface  of  the 
lung.  They  may  be  either  irregularly  grouped,  or  arranged  in  sets 
of  four  or  five;  and  their  outline  is  distinctly  polygonal.  They  are 
best  seen  with  the  naked  eye,  or  at  most  with  a  lens  of  low  power. 
Their  form,  their  immobility  when  the  finger  is  passed  over  the  surface 
of  the  lung,  tlieir  colour,  and  the  fact  that  they  are  not  raised  above 
the  surface  of  the  lung,  renders  a  mistake  of  these  cells  for  the 
minute  bulhe  of  putrefaction,  melanotic  spots,  or  minute  ecchymoses, 
impossible,  if  ordinary  care  be  exercised.  The  same  development 
of  air-cells  may  be  brought  about  by  artificial  respiration.  Never- 
theless, these  air-cells  are  of  great  value  as  proving  respiration  either 
natural  or  artificial.  .  . 

5.  Consistency  of  the  Lungs.— The  lungs,  before  respiration,  ieel 
like  the  liver,  or  anv  other  of  the  soft  organs  of  the  body.  They  are 
firm  under  the  finger,  but  their  substance  may  be  lacerated  by  moderate 
compression.  After  resjyiration  has  been  fully  performed,  there  is  a 
distinct  sensation  of  what  is  termed  crepitation,  on  compressmg  them, 
i.e.  air  is  felt  within  them.  This  condition  of  the  organs  will,  ot 
course,  depend  on  the  degree  to  which  respiration  has  been  carried. 
The  lungs  of  children  that  have  lived  for  a  considerable  time  after 
birth  will  sometimes  give  no  feeling  of  crepitation  under  the  hnger. 
Generally  speaking,  lungs  of  this  kind  present  the  other  foetui 
characters:  thus  thev  are  small  and  of  a  livid  colour.  ihere  are, 
however,  cases  in  which  the  lungs  may  have  the  hght  red  colour 
of  respiration,  and  be  actually  much  dilated  in  appearance,  yet  no 
feeling  of  crepitation  will  be  perceptible  on  pressure.  Ihis  character 
therefore  is  by  no  means  a  necessary  accompaniment  of  the  other  two. 
Crepitation  furnishes  a  presumptive  evidence  of  i;espiration  ;  but  it 
may  be  met  with  in  lungs  that  are  putrefied,  or  which  have  received 
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air  by  artificial  inflation.  The  characters  here  described  are  seldom 
found  in  the  lungs  of  children  that  have  been  born  prematurely, 
although  these  children  may  have  lived  some  time  after  birth  ;  they 
depend  on  respiration,  and  in  the  exceptional  cases  referred  to  this 
l)rocess  is  only  slowly  and  impei'fectly  established.  Indei^endently 
of  the  feeling  conveyed  by  the  pressure  of  air,  a  section  of  the  lungs, 
examined  by  the  microscope,  will  enable  the  examiner  to  form  an 
opinion  whether  air  has  or  has  not  penetrated  into  them ;  in  the  former 
condition  air-cells  will  be  visible,  and  when  the  cut  surface  is  pressed  a 
bloody  froth  will  escape. 

6.  If  there  can  be  appreciated  any  feeling  of  gas  being  in  the  lungs 
they  must  then  be  removed  and  squeezed  under  "Water.  On  squeezing 
a  piece  of  health}^  respired  lung  (infantile  or  adult)  under  water,  it  will 
be  at  once  noticed  that  the  bubbles  of  air  are  all  small  and,  speaking 
broadly,  of  the  same  size  ;  whereas  when  decomposition  is  the  cause  of 
the  gases  being  j)resent  the  bubbles  are  uneven  in  size  and  they 
escape  irregularly.  In  decomposition  of  the  lungs  it  is  also  possible 
to  see  the  air  beneath  the  pleura  and  to  move  it  from  place  to  place  in 
that  situation  by  stroking  with  the  finger  or  other  instrument.  It  is 
thus  easily  possible  by  this  means  to  distinguish  the  gases  of 
putrefaction  from  those  of  respiration  {vide  also  below,  under 
Hydrostatic  Test). 

7.  Blood  in  the  Lungs. — It  has  been  asserted  that  if  blood  is 
found  in  the  pulmonary  vessels  of  a  new-born  child,  we  are  justified  in 
assuming  that  respiration  has  taken  place.  On  the  other  hand,  the 
absence  of  blood  from  these  vessels  has  been  considered  to  prove  that 
a  child  has  not  breathed.  This  assertion  must  have  originated  in 
a  want  of  correct  observation.  The  pulmonary  vessels  contain  blood, 
both  in  the  child  that  has  and  in  that  which  has  not  breathed.  It  is 
possible  that  the  vessels  may  contain  more  after  respiration  than 
before  ;  but  in  most  cases  of  infanticide  it  would  be  difficult  to  found 
any  distinction  on  a  point  of  this  nature.  In  examining  the  bodies  of 
children  that  have  died  without  breathing,  and  those  of  others  that 
have  lived  and  breathed  for  some  time  after  birth,  no  perceptible 
difference  was  found  in  the  quantity  of  blood  existing  in  the  vessels  in 
the  two  cases.  The  fact  is,  the  excess  of  blood  after  the  establishment 
of  respiration  is  distributed  throughout  the  smaller  vessels  of  the 
lungs :  It  does  not  remain  in  the  large  trunks.  The  state  of  the 
pulmonary  vessels,  therefore,  furnishes  no  evidence  either  of  respira- 
tion or  the  contrary.  The  same  obseiwation  will  apply  to  the  presence 
ot  blood  m  the  substance  of  the  lungs.  It  is  said  that  on  cutting 
through  lungs  that  have  breathed  the  incisions  are  followed  by  a 
copious  flow  of  blood;  this,  it  is  alleged,  does  not  happen  with  lungs 
that  have  not  breathed.  In  performing  this  experiment  on  the  lungs 
of  new-boni  children,  the  author  was  not  able  to  perceive  anv  well- 
ma  Aed  difference  in  quantity,  but  the  blood  which  escapes  on  pressure 
in^!i'T  ^'"^^^^"'^     ^'""^^'y'  ^  P°i»t  of  very  great  import- 

.ond  f^,  ^  f  found  coagulated  or  not,  and  there  is  no  difference  in  this 
condition,  whether  the  child  is  born  living  or  dea.l. 

much*  nft?^   .  °f        f'''^^®'  Relative  and  Absolute.-Inas- 

much  as  these  tests  have  been  put  forth  by  medical  jurists  as  tests  of 
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respiration,  it  is  but  right  that  they  should  be  discussed,  but  the  editor 
feels  bound  to  express  at  the  outset  his  own  conviction  tliat  both  of 
them  must  be  considered  as  absolutely  worthless  from  a  scientific  point 
of  view.  Common  sense  would  at  once  demand  that  there  should  be  a 
fixed  and  definite  standard  with  which  to  compare  th&  lungs  BEFORE 
AND  AFTER  respiration,  but  the  lungs  before  us  are  in  one  condi- 
tion or  the  other,  and  they  cannot  be  made  to  assume  a  vice  versa 
condition  by  any  means  wh'atsoever,  it  therefore  follows  that  we  can 
only  compare  them  with  an  average  standard,  which  assuredly  is  not  of 
the  slightest  use  when  the  issues  are  so  grave. 

The  evidence  as  discussed  by  the  author  of  this  work  runs  as 
follows  : — 

In  order  to  determme  the  weight  of  the  lungs,  these  organs  should  be  carefully 
separated  by  dissection  from  the  heart  and  thymus  gland,  and  removed  with  the 
windpipe  and  bronchi  attached.    Previously  to  their  removal,  hgatui-es  should  be 
placed  on  the  pulmonary  vessels,  so  that  no  blood  may  escape  from  the  hmgs.  _  Ihey 
should  now  be  weighed,  and  the  weight  accurately  noted.    In  takmg  this  weight  it 
does  not  appear  necessary  to  make  any  distinction  founded  on  the  sex  of  the  chUd, 
or  on  the  difference  of  weight  in  the  two  lungs  ;  the  only  exception  would  be, 
perhaps,  m  relation  to  twin  children  imperfectly  developed.    The  average  weight 
before  respiration,  derived  from  nine  cases,  was  found  to  be  649  gi-aius.  According 
to  TraiU,  the  weight  varies  from  430  to  600  grains.    It  is  of  importance  m  takmg 
the  weight  of  these  organs  to  observe  whether  the  child  is  at  or  near  maturity,  and 
whether  it  is  of  or  about  the  average  size  and  weight :  owmg  to  a  neglect  of  this  rule, 
it  is  highly  probable  that  comparisons  have  been  made  of  the  absolute  weight  of 
L  lungs  in  children  of  different  ages,  which  a  full  statement  of  the  fe^ff 
not  have  iustified.    If  it  be  smaU  and  immature,  or  unusually  large  the  lungs  w^ 
weigh  either  less  or  more  than  the  average.    The  average  weigh  of  the  lu^^/ier 
resm-ration,  derived  from  three  cases,  was  927  gi-ams  ;  but  m  making  an  estimate  of 
S  Hnd  much  will  depend  upon  the. degree  to  which  respiration  ^^as^beei^^^^^^^^ 
In  three  cases  in  which  the  children  lived  half  an  hour,  six  V^^Lr.Vj^Ke  Ws 
houi-s  respectively,  the  process  had  been  so  P^f^-f^^tl^-P'^^i^'^^Yp^f,' ^^^^^ 
varied  but  little  in  weight  from  the  average  before  respiration  (Guy  s^^^^^^^^ 
1 r.  318^     The  truth  is,  we  cannot  compare  the  lungs  of  childien,  as  to  weigm, 
SXf to^the  .-1^^^^^^  ^ved  birth,  but  -the-ecx^^^^^^^^^^^  to 

the  degree  to  which  the  lungs  have  been  P^^f  ^-f  ^d  by  au.    In  c^ne  insta^^^^ 
alleged  child-murder,  where  a  child  was  probably  billed 

weilhed  1  000  grains.    In  another  mstance,  where  the  child  had  certainly  uvea 

^'^SLriTweigM^K^^  scribed  to  th,  ""W  -u„e 

thot  more  blood  circulates  through  the  lungs  after  than  »«™  „j  th, 

we  cannot  expect  to  find  them  when  the  piocess  ^as  oeen  .  I'      ,  st  also 

although  the  child  may  have  lived  several  days.  Anothei  jcmnstanc^.  ^^^^ough 
be  conlidered  in  basing  an  opmion  on  the  '^^^ol^t^.^^^'fJJ^^l;^^^^^  the 
there  does  not  appear  to  be  any  strict  [^^^^^^^ 
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and  where  a  deviation  from  this  rule  is  observed  it  may  probably  be  explained  by 
the  circumstance  that  the  lungs  of  an  immature  have  been  compared  with  those  of 
a  mature  child— the  lungs  of  an  undeveloped  twin  with  those  of  one  not  a  twin— or 
the  lun"-s  of  one  which  has  breathed  imperfectly  with  those  of  another  in  which 
respiratwn  has  become  well  established. '  In  this  respect  the  extensive  tables  drawn 
up  by  Lecieux  are  liable  to  load  to  erroneous  inferences,  relative  to  the  effect  of 
respiration  on  the  absolute  weight  of  the  lungs.  The  weights  of  the  organs  are 
noted  but  the  degree  to  which  respiration  had  been  performed  is  so  loosely  stated  as 
to  allow  of  no  fair  inference  of  the  effect  of  this  process  upon  the  weight.  The 
time  which  the  children  survived  is  stated  ;  but  this,  it  is  very  well  known,  furnishes 
no  criterion  of  the  degree  to  which  respiration  has  been  carried.  Again,  we  are 
not  iufoi-med  whether  due  care  was  taken  to  ascertain  if  the  lungs  were  healthy  or 
diseased  ("  Considerations  sur  I'lufanticide, "  Paris,  1819).  The  following  table  of 
the  weight  of  the  lungs,  in  four  cases  from  the  author's  own  observation,  will  show 
how  much  the  organs  are  liable  to  vary  in  weight  after  birth,  according  to  the 
degree  of  respiration  : — 

Case  1.    Born  dead  Weight,  687  grs. 

,,     2.    Lived  6  hours  ,>      774  ,, 

,,    3.    Lived  24  hours  675  ,, 

,,    4.    Lived  8  or  9  days    ....        ,,      861  ,, 

Eelying  upon  a  table  of  this  kind  only,  without  comparing  the  other  characters 
of  the  lungs  with  the  weight,  it  might  be  inferred  that  the  organs  would  weigh  less 
in  a  child  which  had  survived  its  birth  twenty-four  hours  than  in  another  which  had 
been  born  dead,  and  that  there  would  be  very  little  difference  in  the  weight,  whether 
the  child  lived  six  hours  or  nine  days ;  but  when  it  is  stated  tha.t  in  Case  3  the 
lungs  had  every  foetal  character  possessed  by  those  in  Case  1 ,  and  that  in  Case  4 
respiration  had  been  obviously  very  imperfectly  performed,  the  difficulty  is  removed. 
Such  cases  should  rather  be  compared  with  the  lungs  in  the  foetal  than  in  the 
(respii-ed  state.  They  merely  show  what  is  very  well  known  to  and  admitted  by  all 
medical  jurists,  that  there  are  some  instances  in  which  the  fact  of  respiration  can- 
not be  determined  by  the  application  of  the  static  or  any  other  test  to  the  lungs. 
But  this  is  certainly  no  valid  reason  why  evidence  from  this  source  is  to  be  rejected 
in  all  other  cases.  It  may  be  faiily  granted  that  the  weight  of  the  lungs  of  some 
■children  that  have  outlived  delivery  may  not  come  up  to  the  weight  assigned  to  those 
of  children  that  have  breathed ;  because,  as  we  have  seen,  children  may  survive 
birth  many  hours  without  the  process  of  respiration  being  properly  established. 
On  the  other  hand,  as  in  Chaussier's  observations,  the  lungs  of  the  still-born  may 
be  sometimes  as  heavy  as  those  of  childi-en  that  have  breathed ;  but  since  the 
lungs  of  the  still-born  would  contain  no  traces  of  air,  the  weight  above  the  average 
in_ these  cases  could  not  be  assigned  to  respiration.  Among  such  subjects,  whatever 
might  be  the  weight  of  the  lungs,  if  the  facts  were  unknown,  it  would  be  impossible 
to  say  whether  the  children  were  born  living  or  dead  (see  Udin.  Med.  and  Surg.  Jour. 
vol.  26,  p.  375).  Increased  weight  therefore  is  only  one  among  several  circumstances 
to  which  a  medical  juiist  should  attend. 

We  must  not  fall  into  the  error  of  supposing  that  the  lungs  increase  in  weight 
according  to  the  length  of  the  time  which  a  child  suiwives  its  birth  ;  it  is  within  the 
limits  of  a  few  days,  according  to  the  degree  of  perfection  with  which  a  child 
•breathes ;  hence  we  may  meet  with  cases  of  childi-en  born  alive,  surviving  some 
hours  or  days,  and  yet  after  death  the  lungs  will  retain  theii-  foetal  weight.  This  is 
•observed  in  immatui-e  children,  in  most  twin  children,  and  in  those  which  are 
mature  but  weakly.  Among  many  instances  that  came  to  the  author's  knowledge, 
no  difficulty  occuiTed.  The  signs  of  respiration  were  sufficiently  weU  developed  to 
..lustify  a  medical  opinion,  although  the  child  had  probably  not  suiwived  its  bii-th 
above  a  few  hours,  or  evon  minutes  (Guy's  Hosp.  Eep.,  1842,  p.  23).  The  cases 
-ot  imperfect  respiration  above  alluded  to  rarely  go  beyond  a  corOTier's  inquest,  for 
want  of  clear  evidence  of  life.  There  may  be  a  difference  of  opinion  as  to  the 
relative  number  of  instances  of  perfect  and  imperfect  respiration  in  new-born 
cmiclren  ;  but  a  case  is  never  likely  to  proceed  to  trial  unless  signs  of  this  process 
are  well  marked;  and  thus  some  who  are  charged  with  murder  on  sti-ong  suspicion 
escape  through  the  want  of  sufficient  medical  evidence  to  establish  the  fact  of 
respiration  and  life. 

+i,.-^^®if^^  "T^*'^  the  lungs  receive  by  respiration  cannot' [materially— Ed.]  add  to 
their  absolute  weight.    ^The  increase  of  weight  is  solely  due  to  the  additional 
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quantity  of  "blood,  wliicli,  owing  to  tlie  altered  course  of  tlie  circulation,  permeates- 
their  structure.    Hence  it  follows  that,  when  the  lungs  are  distended  with  air, 
either  from  artificial  inflation  or  from  putrefaction,  the  foetal  weight  will  remain 
[materially — Ed.]  unaltered  ;  and  by  this  means,  it  is  contended,  we  may  distinguish 
lungs  that  have  breathed  from  those  which  have  been  artificially  inflated.  Orfila 
states  that  the  foetal  lungs  removed  from  the  chest  weigh  more  before  they  are 
artificially  inflated  than  afterwards— a  circumstance  whirh  may  depend  upon  the 
fact  that  the  impulse  employed  in  inflation  may  have  forced  out  a  portion  of  blood 
or  other  liquid.    In  carefully  repeating  this  experiment,  the  author  found  that  ther& 
•was  not  even  the  least  fractional  difference,  but  that  the  inflated  lungs  weighed 
precisely  the  same  as  in  the  uninflated  state.    Erom  what  has  already  been  said,  it 
follows  that  great  weight  of  the  lungs  can  obviously  fui-nish  no  proof  of  respii-ation, 
unless  this  be  accompanied  by  the  other  physical  changes  indicative  of  this  process ; 
as,  for  example,  great  increase  in  volume  from  the  presence  of  air,  and  crepitation. 
If '  the  lungs  be  very  heavy,  and  at  the  same  time  contain  little  or  no  air,  it  is  certain 
that  the  increase  of  weight  must  depend  upon  disease  or  other  causes,  and  not  upon 
respii-ation.    In  one  case  the  lungs  were  large,  and  weighed  upwards  pf  1 ,200  grains. 
They  contained  no  air ;  when  divided  into  thirty  pieces  not  one  portion  floated,  nor 
could  any  air  be  seen  on  the  closest  examination.    It  was  therefore  clearly  impos- 
sible to  ascribe  a  weight  so  much  above  the  average  to  the  effects  of  respu-ation. 
On  the  other  hand,  in  a  case  commtmicated  to  the  author  by  Cann,  the  lungs  of  an 
apparently  full-grown  new-born  child,  although  fuUy  distended  with  an-,  weighed 
only  626  grains.    In  this  case  the  body  of  the  child  weighed  only  six  pounds,  and 
a  quantity  of  blood  had  no  doubt  escaped  from  the  lungs  owing  to  the  puhnonary 
vessels  not  having  been  tied  before  their  removal  from  the  chest.    It  must  not  be 
forgotten  that  all  the  physical  characters  presented  by  lungs  that  have  respii;ed  are 
liable  to  certain  faUacies ;  but  these  may  be  removed,  or  the  force  of  the  objection 
diminished,  by  not  basing  an  opinion  on  one  or  two  conditions  only.    We  sJiouid 
take  the  whole  combined  ;  for  it  would  be  as  wrong  to  regard  great  weight  m  the 
luna-s  tuJcen  alone  as  an  absolute  proof  of  respiration  as  it  would  be  to  draw  the 
same  inference  from  a  mere  change  in  the  colour,  volume,  or  consistency  of  the 
organs. 

9   The  Hydrostatic  Test— The  specific  gravity  of  the  lungs  is 
greater  before  than  after  respiration  ;  for  although  the  organs  become 
absolutely  heavier  by  the  establishment  of  the  process,  this  is  owing, 
not  to  the  air,  but  to  the  additional  quantity  of  blood  received  into  them. 
The  air  thus  received  so  increases  the  volume  of  the  lungs  as  to  more 
than  counteract  the  additional  weight  derived  from  the  blood,  and  thu& 
to  diminish  their  specific  gravity.    Under  these  circumstances  they 
readily  float  in  water.    The  author  found  that  the  specific  f  avity  of 
the  lungs  before  respiration,  i.e.  in  the  foetal  condition,  yaried  from  1  04 
to  1-05.    They  are  about  one-twentieth  part  heavier  than  their  bulk  o± 
water.    After  respiration,  the  specific  gravity  of  the 
contained  in  them  was  found  in  one  expenment  to  be  0  94,  ..e  the 
organs  were  about  one-seventeenth  part  lighter  than  then  buUc  oi 
wair.    The  introduction  of  a  small  quantity  of  air  mil  render  the^ 
organs  buoyant  in  water,  and  an  alteration  m  the  ^l^/^J^^^ /."^ff^ 
sufficient  for  this  purpose  would  not  be  perceptible  to  tlie  It  will 

be  understood  that  the  specific  gi-avity  of  the  intrinsic  ^ubsta  e  of  ^^^^^^^ 
lungs  is  unchanged  ;  the  organs  are  rendered  ««ly.^PP^^^^^^J^j^£^^^^^^ 
by  the  air  contained  in  their  cells,  on  the  same  principle  as  a  distend^^^^^ 
b  adder.  Hence  it  follows  that  the  diminution  of  specific  gravity  will 
Se  place  whether  the  air  be  derived  from  -^P-txcn  axUfici^H^^^^^^ 
tion  or  putrefaction.  It  is  on  this  property  of  the  l^ngs  tliat  ti  e 
annlicatimi  of  what  is  termed  the  hydrostatic  test,  or  the  docvmasia 
;  is  founded.    The  hydrostatic  test  has  been  ^S^^ 

ind  various  opinions  have  been  entertained  relative  to  its  efliciency 
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nnd  value.  Manv  of  the  objections  that  have  been  urged  to  its  use 
appear  to  have  arisen  from  a  mistaken  view  of  the  evidence  which  it  is 
capable  of  furnisliing.  When  the  hydrostatic  test  is  properly  applied, 
find  with  a  full  knowledge  of  the  exceptions  to  which  it  is  exposed,  it 
will  afford  in  many  cases  good  evidence  whether  a  child  has  or  has  not 
respired. 

(1)  How  TO  Perform  the  Test. 

The  mode  of  performing  the  experiment  is  extremely  simple. 
Having  removed  the  lungs  from  the  chest,  they  should  be  thrown,  still 
connected  with  the  trachea  and  bronchi,  into  a  large  vessel  of  water. 
If  they  sink  it  should  be  noted  whether  the  sinking  takes  place  rapidly 
or  slowly.  If  they  sink  when  thus  united,  the  two  lungs  should  be 
tried  separately ;  for  it  is  sometimes  found  that  one,  commonly  the 
right,  will  tloat,  while  the  other  will  sink.  Supposing  that  both  lungs 
sink,  it  will  then  be  proper  to  divide  each  into  twelve  or  fifteen  pieces 
and  place  these  pieces  separately  in  water.  If  after  this  they  all  sink, 
the  inference  is,  that  although  the  child  may  have  lived  and  survived  its 
birth,  there  is  no  evidence  of  its  having  breathed.  On  the  other  hand, 
the  organs  when  placed  in  water  may  float ;  it  should  then  be  noticed 
whether  they  float  high  above  the  surface,  or  at  or  below  the  level  of 
the  water.  Sometimes  they  indifferently  float  or  sink.  These 
differences  will  lead  to  a  conclusion  respecting  the  degree  to  which 
respiration  has  taken  place.  It  will  now  be  proper  to  separate  the 
lungs,  and  determine  whether  the  buoyancy  is  due  to  one  or  both. 
Each  lung  should  be  divided,  as  before,  into  fifteen  or  twenty  pieces,  and 
all  the  pieces  thrown  into  the  water.  If  all  the  pieces  float,  we  have 
good  evidence,  cceteris  paribus,  that  respiration  has  been  very  perfectly 
performed.  Should  any  of  the  portions  sink  in  water,  our  opinion 
should  be  modified  accordingly.  The  pieces  that  floated  and  those  which 
only  sank  gradually  must  now  be  collected,  placed  in  a  cloth  and  squeezed 
firmly  (put  under  a  board,  for  instance,  upon  which  the  operator  leans 
o)'  stands  with  all  his  weight),  after  which  they  must  again  be  thrown 
into  water  and  their  behaviour  noted :  some  may  now  sink  which 
jjreviouslj'  floated,  while  others  may  sink  more  rapidly,  or  again  all 
may  float.  Some  have  recommended  that  the  lungs  should  be  placed 
in  water  with  the  heart  and  thymus  gland  attached  ;  but  there  appears 
to  be  no  good  reason  for  this,  since  it  is  as  easy  to  form  an  opinion  of 
the  degree  of  buoyanc}^  possessed  by  the  lungs,  from  the  readiness  with 
which  the.y  float,  as  by  observing  whether  or  not  they  have  the  power 
of  supporting  these  two  organs.  We  have  now  at  any  rate  a  complete 
record  of  the  behaviour  in  water  of  both  lungs,  of  each  lung,  and  of 
every  piece  of  each  lung. 

Such,  then  is  tlie  method  of  employing  the  hydrostatic  test  in  cases 
of  infanticide.  With  regard  to  its  use  in  medical  jurisprudence,  it 
should  be  observed  that  the  floating  of  the  lungs  in  water  is  not,  as  it 
is  often  incorrectly  represented  to  be,  a  proof  that  a  child  has  been 
horn  alive ;  nor  is  the  fact  of  their  sinking  in  water  any  proof  that  a 
child  was  horn  dead.  The  floating,  under  the  limitations  to  be  now 
described,  proves  only  that  a  child  lias  breathed ;  the  sinking,  either 
that  It  hn,s  not  breathed,  or  breathed  but  imperfectly.  The  fact  of  a 
child  having  been  horn  living  or  dead  has,  strictly  speaking,  no  relation 
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to  the  employment  of  the  hydrostatic  test.  There  are,  indeed,  cases 
of  infanticide  -which  may  be  readily  established  without  resorting  to 
this  test :  all  that  the  law  requires  is  i^roof  of  a  child  having  been  born 
living — whether  this  proof  be  furnished  by  the  state  of  the  lungs 
through  the  hydrostatic  test,  or  in  any  other  manner,  is  of  no  moment. 
The  signs  of  life  are  commonly  sought  for  in  the  lungs,  because  it  is  in 
these  organs  that  the  changes  produced  by  a  new  state  of  existence  are 
first  perceived :  but  this  examination  may  be  dispensed  with,  when 
others  have  seen  it  manifest  life  by  motion  or  otherwise  after  its  birth ; 
or  in  cases  where,  without  being  seen,  it  has  been  heard  to  cry. 
We  must  now  consider  the 


(2)  Results  of  the  Hydrostatic  Test. 

A.  The  lungs  or  fragments  may  sink  though  the  child  has  made 
efforts  at  respiration  from 

(a)  Intra-uterine  disease. 
{b)  Atelectasis. 

B.  The  lungs  or  fragments  may  float  though  the  child  has  not 
made  efforts  to  breathe. 

(a)  From  putrefaction. 

(b)  From  artificial  attempts  to  inflate  them. 


A.  The  Lungs  or  Fragments  may  sink  though  the  Child 
HAS  MADE  Efforts  at  Eespiration. 

(a)  From  Disease.— Syphilitic  affection  of  the  lungs  is  known 
in  new-born  babies,  and  pneumonic  or  other  consolidation  is  occa- 
sionally found.  The  lungs  may  also  possibly  be  oedematous ;  these 
do  not  really  cause  the  medical  jurist  much  difficulty,  for  disease 
differs  from  simple  atelectasis  by  the  fact  that  in  disease  the  lung 
cannot  be  expanded  by  blowing  air  into  it  through  a  tube.  It  also- 
feels  tougher  and  cuts  with  more  difficulty. 

(&)  From  Imperfect  Respiration.— There  are  cases  m  which  the 
lungs  appear  healthy  and  unatiected  ;  and  all  that  we  can  perceive  is,, 
that  they  retain  their  foetal  condition.  This  is  a  very  different  state  from 
that  of  hepatisation,  because  the  lungs  may,  in  this  foetal  condition,  be- 
made  to  receive  air  by  artificial  inflation.  It  is  remarkable  that  lite 
should  continue  for  many  hours,  and  sometimes  even  for  days,  under 
such  a  condition ;  but  the  occasional  existence  of  this  state  ol  the- 
organs  in  a  living  child  is  placed  beyond  all  dispute ;  the  explanation 
of  the  causes  upon  which  it  depends-how  it  is  that  a  child  may  live 
and  breathe  for  hours  or  days,  and  no  signs  of  respiration  are  discovered 
in  its  body  after  death,  is,  however,  involved  m  great  difficulty.  _ 

It  is  not  necessary  that  the  whole  of  the  lungs  should  have  received 
air  in  order  that  a  child  should  continue  to  live  even  for  several  months 
after  its  birth. 

A  chnd,  aged  six  months,  had  been,  it  was  s"PP°««?;, '^^^^'-f jf^ 
Upon  opening  the  chest,  the  viscera  were  found  healthy ;  but  the  whole  o^^^^^^^^^^ 
Xrior  lobe  of  the  right  Inng  was,  so  far  as  regarded  colour,  f  ^^Jj^^'f^f/^ ^t 
Seciselv  like  the  lungs  of  a  foetus,  no  air  having  ever  penetrated  into  it.    it  nacl 
Come  developed  in  sL,  but  its  ceUular  structux-e  was  completely  wanting.  When 
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xvhrAfs  of  the  lune  was  placed  iu  water  it  floated ;  but  wheu  the  iuferior  lobe 
was  lep^iVod    imS  to  the  bottom  of  the  vessel.    No  doubt  this  was 

a  case  of  partial  atelectasis. 

This  portion  of  the  hmg  hatl  not  received  air  in  the  first  instance  ; 
and  it  had  become  afterwards  consolidated  or  hepatised,  so  that  it 
could  not  be  inflated.  Tbe  illustration  (Fig.  1,  p.  205)  represents  the 
condition  of  the  lungs  described  under  the  name  of  atelectasis. 

A  child,  aged  five  weeks,  died  suddenly,  and  its  death  was  attiibuted  to  an 
opiate,  althoulh  the  circumstances  rendered  it  high  y  imin-obable  that  the  child 
S  died  from  poison.  The  body  was  in  good  condition  The  lungs  were  found 
lying  at  the  back  part  of  the  chest,  inelastic,  and  presenting  no  crepitation  m  any 
part  They  had  the  usual  appearance  of  the  unexpanded  lungs  of  the  foetus.  They 
weighed  1,080  grains.  They  sank  in  water,  and  when  divided  into  many  pieces  no 
portion  of  them  floated.  It  was  difficult  to  inflate  them,  and  the  portions  inflated 
readily  lost  the  air  by  compression  and  sank.  The  microscope  showed  an  absence 
of  cellular  sti-ucture.  It  is  surprising  how  the  child  could  have  hved  so  many 
weeks  with  this  state  of  the  lungs  ;  and  it  is  obvious  that  under  such  circumstances 
a  very  slight  obstruction  to  respiration  would  suffice  to  account  for  its  sudden  death 

(Lancet,  1868,  1,  p.  870). 

Vernon  attended  a  healthy  woman,  who  was  dehvered  of  a  child  at  about  the 
sixth  month  of  her  pregnancy.  The  child  was  born  before  his  arrival,  and  he  heard  it 
cryino-  strongly  from  under  the  bed-clothes  as  he  entered  the  room.  After  removal 
from  the  mother  the  child  cried  at  intervals,  and  it  was  observed  that  its  chest  rose 
and  fell  as  in  ordinary  breathing.  It  lived  five  hours,  and  it  then  appeared  to  die 
from  feebleness  and  exhaustion.  It  was  a  female  child,  and  very  small ;  the  body 
weighed  2  lbs.  13  ozs.,  audits  length  was  12|  inches;  the  eyelids  were  adherent. 
The  lungs  were  of  a  pui-phsh-red  colour,  and  slightly  overlapped  the  bag  of  the 
heart ;  they  sank  in  water,  both  entire  and  when  divided  into  small  pieces,  were 
not  crepitant,  and  broke  down  under  firm  compression  ;  and  there  was  no  appear- 
ance of  au--cells  in  a  section  of  the  lungs  when  examined  by  the  microscope.  ^The 
ductus  arteriosus  and  foramen  ovale  were  in  their  foetal  state  {Lancet,  1855,  1, 

^  Allert  met  with  a  case  in  which  a  child  died  thirty-six  hours  after  its  birth, 
having  been  attacked  with  convulsions  at  intervals  during  that  time.  On  inspec- 
tion the  whole  of  the  right  and  the  lower  portion  of  the  left  lung  were  found  to  be 
in  their  foetal  condition,  and  they  immediately  sank  when  immersed  in  water. 
There  was  no  diseased  appearance  in  the  organs,  and  the  undistended  portions  w^ere 
easily  filled  by  blowing  air  into  them.  This,  indeed,  is  the  test  of  this  condition. 
The  lungs  are  not  diseased,  but  simply  unexpanded. 

Donders  made  a  post-mortem  examination  of  the  body  of  a  child  for  one  of  his 
lectui-es  on  Forensic  Medicine.  The  lungs  were  of  a  uniformly  brown  colour, 
placed  rather  on  the  side  of  the  chest,  with  their  edges  superiorly.  They  both  sank 
in  water ;  the  right  was  readily  inflated ;  the  left  was  cut  into  pieces,  during  which 
process  no  crepitation  was  heard  or  felt,  and  each  piece  sank  in  water.  A  knife  passed 
with  light  pressure  over  the  section  expressed  only  a  little  reddish- coloured  fluid. 
The  bladder  was  empty.  There  was  no  meconium  in  the  large  intestines.  There  was 
no  food  in  the  stomach.  The  conclusion  was — an  immature  child  of  about  seven 
months,  still-bom,  which  did  not  remain  in  the  uteras,  or  only  for  a  short  time 
after  death  :  only  a  short  time  dead. 

The  error  of  this  conclusion  was  subsequently  demonstrated  by  the  ascertained 
facts  of  the  case.  The  child  at  its  birth  gave  but  slight  signs  of  life,  but  on  the 
employment  of  the  ordinary  means  it  soon  began  to  cry  in  the  usual  way.  For 
some  hours  it  lay  quietly  moaning.  In  the  evening  it  was  of  a  bluish  colour,  but 
became  more  lively  on  the  application  of  warmth.  It  soon  grew  cold  and  rigid, 
and  died  tivelve  hours  after  its  birth.  Donders  refers  to  another  case.  The  child 
was  immature,  cried  strongly  at  birth  and  later  ;  subsequently  it  only  moaned,  had 
a  warm  bath  which  roused  it,  but  it  ultimately  died  iu  seventeen  hours  after  birth. 
After  death  the  lungs  were  found  in  the  state  in  which  they  are  usuallj'  met  witli 
in  children  that  have  not  breathed  perfectly  {Med.  Press,  Nov.  22nd,  1865,  p.  457). 

Schwcirer  delivered  a  woman.  The  child  did  not  breathe  when  born,  but  showed 
some  signs  of  life.  Thus  the  pulsation  of  the  heart  and  umbilical  cord  wore  per- 
ceptible.   These  gi-adually  ceased,  and  no  effort  could  restore  the  child.  On 
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inspection  the  lungs  were  found  to  contain  no  air ;  there  was  no  crepitation  when 
the  substance  of  the  lungs  was  cut,  and  they  sank  in  water,  not  only  in  the  entire 
state,  but  when  divided  into  numerous  pieces.  Poncet  produced  before  the  Lyons 
Medical  Society  the  lungs  of  a  foetus,  prematurely  born.  The  child  had  cried, 
breathed,  and  lived  an  extra-uterine  life  for  te7i  hours,  but  the  lungs  sank 
completely  in  water  as  if  no  respiration  had  taken  place  {Lancet,  1S72,  ],  p.  227). 

Budin  has  added  to  the  number  already  collected  two  well-marked  oases, 
showing  that  a  child  may  live  and  breathe,  and  yet  the  lungs  may  preserve  their 
foetal  characters.  In  August,  1871,  a  woman  was  delivered  of  a  child  at  six  months 
and  a  half  of  utero-gestation.  The  child  was  weakly ;  it  breathed  and  cried 
occasionally,  but  in  a  feeble  tone,  and  survived  its  birth  thirty-eight  hours.  The 
lungs  had  all  the  usual  foetal  characters  in  situation  and  colour.  \Vhen  placed  on 
water  they  sank,  both  when  entire  and  when  divided  into  small  pieces.  On  com- 
pressing the  cut  portions  under  water,  there  was  no  crepitation,  and  a  few  very 
small  bubbles  of  air  escaped.  In  the  second  case  the  facts  were  precisely  similar, 
but  the  child  lived  only  four  hours.  The  air  had  not  penetrated  beyond  the 
bronchi  and  their  ramifications  ("  Ann.  d'Hyg.,"  1872,  2,  p.  181).  Other  cases  are 
referred  to  in  this  volume,  all  tending  to  show  that  there  may  be  a  certain  amount 
of  respiration  which  the  hydrostatic  test  will  not  indicate,  the  amoiint  of  aii-  taken 
into  the  bronchial  tubes  not  being  sufficient  to  give  buoyancy  to  any  portion  of  the 
lungs.  In  all  these  cases  the  children  were  feeble  and  immatui-e ;  thej'^  had  not  the 
power  to  distend  the  air-cells  of  the  lungs.  Still  they  were  livimj  children.  The 
only  facts  which  indicated  that  breathing  had  taken  place,  in  the  opinion  of  Budin, 
were  the  escape  of  a  serosanguinolent  liquid,  with  minute  bubbles  of  air,  when  a 
section  of  the  lung  was  compressed  in  air,  and  the  escape  of  similar  bubbles  when 
the  cut  portion  of  lung  was  compressed  under  water.  As,  however,  there  was  no 
crepitation  on  pressui'e,  the  aii-  which  thus  escaped  could  hardly  have  been  in  the 
substance  of  the  lung,  but  was  most  probably  derived  from  the  suiiace.  Its 
presence,  therefore,  proved  nothing  on  which  reliance  could  be  placed. 

It  is  quite  unnecessary  to  multiply  these  examples,  whicli  might 
easily  be  done  many  times  over  ;  they  only  show  that  the  medical  jurist 
who  relies  upon  the  hydrostatic  test  alone  will  fall  into  grievous  error. 
It  is  not  improbable  that  many  such  come  j^early  before  coroners,  and 
that  they  are  dismissed  as  cases  of  still-born  children,  notwithstanding 
that  marks  of  murderous  violence  are  often  found  upon  the  bodies. 

Metzger  supposed  that  premature  children  alone  were  likely  to 
present  this  anomal}' — i.e.,  of  continuing  to  live  after  birth  without 
leaving  any  clear  signs  of  respiration  in  their  lungs ;  but  iu  children 
born  at  the  full  time  the  lungs  may  present  the  same  condition. 

Strohl  remarks  that  it  is  not  disputed  that  a  child  which  has 
breathed  has  lived ;  but  he  asks  how  has  it  come  to  pass  that  when 
there  is  no  air  in  the  lungs  the  child  is  pronounced  7iot  to  have  lived. 
This  doctrine  is  false  in  principle  and  in  its  applications,  and  at  the 
same  time  disastrous  in  its  consequences.  Thus  the  legal  authorities, 
in  place  of  asking  whether  a  child  has  lived  at  its  birth,  ask  whether  it 
has  breathed.  If  a  negative  answer  is  returned,  the  case  is  at  once 
set  aside,  and  as  an  act  of  murder  cannot  be  perpetrated  on  a  dead 
body,  any  one  charged  with  the  murder  of  the  child  must  be  acquitted 
("Ann.  d'Hyg.,"  1867,  2,  p.  220j. 

Some  medico-legal  writers,  in  dealing  with  this  subject,  ignore 
these  facts.  Senator  lays  down  the  proposition  that,  in  a  question  of 
infanticide,  respiration  and  life  are  convertible  terms,  and  that  every 
child  should  be  considered  as  having  lived  after  birth,  or  been  born  live, 
when  it  is  proved  that  it  has  breathed  (Horn's  Vierteljahrsschr., 
1866,  1,  p.  99).  Even  in  assuming  this  to  be  true,  it  does  not  follow 
that  when  the  proof  of  breathing  fails,  the  child  has  been  born  dead. 
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The  cases  given  above  also  demonstrate  the  fallacy  of  those  medical 
opinions  which  have  been  given  by  some  experts  in  civil  cases,  involving 
questions  connected  with  live  "birth,  inheritance,  and  tenancy  by 
courtesy.  Looking  to  the  conditipn  of  the  lungs  alone,  it  is  obvious 
that  many  children  would  be  pronounced  dead,  who  were  not  only 
livinc^  when  born,  but  had  survived  their  birth  many  hours.  Such  a 
life,  although  not  indicated  by  those  changes  in  the  lungs  which  are 
brought  about  by  active  respiration,  must  still  be  called  extra-uterine. 

Cases  of  the  above  description  are  beyond  the  reach  of  the  hydro- 
static as  well  as  of  all  other  tests  applied  to  the  respiratory  organs, 
because  the  lungs  do  not  receive  and  retain  a  sufficient  quantity  of  air 
to  give  buoyancy  after  death,  although  the  children  may  have  lived 
some  hours.  Tlie  hydrostatic  test  is  no  more  capable  of  showing  that 
such  children  as  these  have  lived  than  it  is  of  indicating  from  what 
cause  they  have  died.  Facts  of  this  kind  demonstrate  that  a  passive 
existence  may  be  for  some  time  maintained  under  a  state  of  the 
respiratory  process  not  to  be  discovered  after  death.  In  the  opinion 
•of  some,  these  cases  form  a  serious  objection  to  the  hj'-drostatic  test ; 
but  it  is  difficult  to  understand  how  the}''  can  affect  its  general 
application — or  why,  because  signs  of  respiration  do  not  always  exist 
in  the  lungs  of  children  that  have  lived,  we  are  not  to  rely  upon  them 
when  they  are  actually  found.  These  singular  instances  prove  that  we 
are  greatly  in  want  of  some  fact  to  indicate  life  after  birth,  ivhen  the 
signs  of  respiration  are  absent.  Until  we  discover  this  we  must,  of 
course,  make  the  best  use  of  that  knowledge  which  lies  at  our  disposal; 
taking  care  to  apply  it  to  those  cases  alone  to  which  experience  shows 
it  to  be  safely  adapted.  In  the  meantime,  the  common  inference  that 
a  child  has  been  born  dead  because  its  lungs  sink  in  water,  is  never 
likely  to  implicate  an  innocent  person,  and  it  can  only  operate  by 
sometimes  leading  to  the  liberation  of  the  guilt}'. 

Erroneous  Medical  Evidence  from  sinking  of  the  Lungs. — It  is  a  fair 
subject  of  consideration  whether  a  great  error  is  not  committed  by 
those  medical  practitioners  who  j)ronounce  children  to  have  been  born 
dead,  merely  because  the  lungs  contain  no  air  and  readily  sink  when 
placed  on  water.  We  are  only  entitled  to  say,  in  all  such  cases,  that 
there  is  no  evidence  of  a  child  having  breathed  or  lived.  Many  might 
be  disposed  to  consider  it  an  unnecessary  degree  of  refinement  to 
hesitate  to  express  an  opinion  that  a  child  was  born  dead  when  its 
lungs  _  sank  entirely  in  water,  because  certain  cases  have  occurred 
wherein  these  characters  have  been  possessed  by  lungs  taken  from  the 
bodies  of  children  that  have  survived  their  birth  many  hours.  To 
those  inclined  to  adopt  this  view,  the  answer  to  such  a  question  is  of 
far  greater  importance  in  a  medico-legal  than  in  a  medical  point  of 
view.  In  the  latter  case,  no  responsibility  can  be  attached  to  the 
expression, of  the  opinion  commonly  adopted  ;  in  the  former  case,  how- 
ever, when  the  question  refers  to  child-murder,  a  serious  responsibility 
IS  mcurred  by  a  medical  man.  If  a  child  can  live  for  six  or  twenty-four 
hours  without  receiving  into  its  lungs  sufficient  air  to  allow  even  one- 
tlnrtieth  part  of  their  substance  to  float,  it  is  clear  that  such  a  child 
may  be  the  subject  of  a  murderous  assault;  and  if  a  medical  practi- 
tioner, losing  sight  of  this  fact,  should  declare,  from  the  lungs  sinking 
m  water,  that  the  child  must  have  been  hor7i  dead,  his  assertion  may 
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afterwards  be  contradicted,  either  by  circumstances,  by  the  testimony 
of  eye-witnesses,  or  by  tbe  confession  of  the  woman  herself.  He  will 
be  required,  perhaps,  to  revise  his  opinion ;  and  he  will  then  find  that 
the  fact  of  the  lungs  sinking  in  water  is  rather  a  want  of  evidence  of 
life  after  birth,  than  a  positive  proof  of  a  child  having  been  born  dead. 
The  sinking  of  the  lungs  is  indeed  a  strong  prpsamjytion  in  favour  of 
still-birth,  but  it  is  nothing  more  ;  and  is  not,  as  it  is  often  set  down, 
a  direct  or  jDositive  j^'i'oof  of  the  child  having  been  born  dead.  There 
are  many  cases  reported  which  show  that  this  is  not  an  unnecessary 
caution. 

Meckel  relates  two  instances  in  wliicli  the  lungs  sank  in  water,  but  the  women 
respectively  confessed  that  they  had  destroyed  their  children  ("  Gerichtl.  Med.," 
p.  365). 

The  cases  convey  a  warning  to  medical  witnesses  on  the  danger  of 
expressing  an  opinion  not  strictly  warranted  by  medical  facts — an 
opinion  which  must  be  in  such  cases  merely  speculative. 

The  body  of  a  male  child  was  found  buried  iu  a  garden  ia  a  pasteboard  box  vnth 
the  lid  turned  inside  out,  and  on  the  top  there  was  a  quantity  of  mould.  The  body 
was  thirteen  inches  long,  and  weighed  one  pound  and  three-quarters ;  the  eyeUds 
were  adherent ;  the  testicles  had  not  descended.  It  was  ascertained  that  it  had  been 
buried  a  fortnight,  which  accounted  in  some  degree  for  the  lightness  of  its  weight 
in  proportion  to  its  length,  and  for  a  slight  separation  of  the  cuticle  from  some 
parts  of  the  arms;  the  body  looked  otherwise  healthy.  The  uterine  age  was 
probably  about  seven  months.  On  examining  the  lungs,  they  were  found  to  be 
quite  fii-m,  Uke  the  liver ;  and  they  sank  in  tuater,  both  ivholly  and  in  parts.  The 
right  lung  was  of  a  dark  brown  mahogany  colour,  but  the  upper  lobe  of  the  left 
was  of  rather  a  lighter  colour  than  any  other  part  of  the  lungs.  However,  this 
lobe  sank  immediately  upon  being  placed  in  water. 

The  evidence  proved  that  the  child  was  not  only  horn  alive, 
but  that  it  had  lived  ten  minutes  at  least,  and  perhaps  longer, 
after  birth.  It  appears  that  an  elderly  woman,  living  near,  was  sent 
for,  and  when  she  arrived  she  found  the  child,  with  the  placenta 
attached  to  it,  in  the  close-stool.  She  noticed  that  the  child  moved  its 
arms  ;  she  therefore  took  it  up  with  the  placenta,  and  wrapped  it  m 
flannel.  It  continued  to  move  its  lips  for  ten  mimites,  according  to  her 
account,  but  it  uttered  no  cry.  When  the  child  ceased  to  move,  she 
divided  the  cord  seven  inches  from  the  body,  and  tied  it  into  a  knot 
{Med,  Gaz.,  vol.  40,  p.  1022).  . 

It  has  been  recommended  that  medical  jurists  should  consider  as 
dead  every  child  that  has  not  breathed,  i.e.  ivhose  lungs  smk  in  tvater 
but  they  who  give  this  advice  at  the  same  time  admit  that  children  may 
come  iiito  the  world  living  without  breathing,  and  the  law  holds,  under 
the  decision  of  its  expounders,  that  respiration  is  only  one,  and  not  an 
exclusive  proof  of  life.  In  order  to  establish  hfe,  or  even  live-birth, 
respiration  need  not  always  be  proved,  either  m  civil  or  crwimal 
cases.  A  medical  jurist  would,  therefore,  be  no  more  justihed  in 
asserting  that  all  such  children  were  necessarily  born  dead,  than  that 
they  we?e  born  living;  and  it  is  not  possible  that  his  statement  can 
ever  be  the  means  of  involving  an  innocent  person.  It  is  certain,  how- 
ever, that  when  the  lungs  of  a  child  sink  in  water,  it  is  i^o^  sf^^^o 
consider  such  a  child  as  having  been  horn  dead,  for  it  cannot  be  toa 
stiongly  bon.e  in  mind,  that  a  woman  is  not  now  charged  with  murder,. 
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merely  because  the  lungs  of  her  child  float  or  sink  in  water,  but  because 
there  "are  upon  its  body  marks  of  violent  injuries  apparently  sufficient  to 
account  for  the  death  of  a  new-born  child,  or  there  are  strong  moral 
presumptions  of  her  guilt.  But  there  is  another  aspect  in  which  this 
question  should  be  viewed.  There  may  be  no  marks  of  murderous 
violence  on  the  body  of  the  child,  nor  any  proofs  of  ill-treatment  yet  a 
child  born  under  these  circumstances  may  have  died  through  the  culpable 
neglect  or  reckless  indifference  of  the  woman.  In  reporting  two  cases  of 
atelectasis,  in  one  of  which  a  child  had  survived  its  birth  twelve  hours, 
Moore  remarks  that  when  such  a  child  is  deserted  or  exposed,  without 
the  necessary  attention  required  for  its  helpless  condition,  the  condi- 
tions  are  precisely  fulfilled  to  cause  its  death  within  a  few  hours  under 
a  diminution  of  temperature  and  a  total  expulsion  of  air  from  the  lungs. 
He  has  no  doubt  that  many  a  child  so  found,  which  had  met  with  its 
death  through  want  of  care,  is  looked  upon  as  not  having  lived  {Med. 
Press,  November  22nd,  1865,  p.  458).  It  will  be  seen  hereafter  that 
some  of  our  judges  have  given  a  strong  exposition  of  the  law,  so  as  to 
bring  all  cases  of  this  description  within  the  crime  of  manslaughter. 

f  lie  explanations  offered  to  account  for  the  facts  are, 

according  to  Dixon  Mann  ("For.  Med."),  as  follows  :—Maschka  and 
others  deny  that  air  enters  the  lungs  at  all  in  such  cases,  the  passage 
of  air  along  the  trachea  and  bronchi  is  regarded  as  sufficient  to 
account  for  the  signs  manifested  during  life.  Others  accept  the 
theory  first  propounded  by  Simon  Thomas — that  in  feeble  infants 
the  respiratory  movements  may  gradually  subside  in  such  a  way  that 
the  passive  elasticity  of  the  lung-tissue,  at  every  respiration,  drives 
out  more  air  than  is  drawn  in  at  the  inspirations,  in  this  way  the 
lungs  after  having  breathed  gradually  return  to  the  foetal  condition. 
As  the  result  of  experimental  investigation  Ungar  states  that  the  air 
which  has  entered  the  lungs  may  he  entirely  absorbed  after  respiration 
has  ceased  by  the  blood  circulating  through  them. 

Any  discussion  on  these  three  explanations  would  be  useless  and 
out  of  place  here  when  the  facts  themselves,  Avith  which  alone  a  medical 
jurist  is  concerned,  are  attested  by  so  many  independent  witnesses. 

B.  The  Lungs  or  Fragments  may  float  though  the  Child  has 
NOT  MADE  Efforts  at  Breathing. 

(a)  From  Putrefaction. — The  lungs  of  a  still-born  child,  when 
allowed  to  remain  in  the  thorax,  are  slow  in  undergoing  putrefaction  ; 
but,  nevertheless,  they  sooner  or  later  acquire  sufficient  air  to  render 
them  buoyant  in  water.  This  form  of  gaseous  putrefaction  may  even 
take  place  in  the  lungs  of  a  child  which  has  died  in  the  womb.  One 
instance  of  the  kind  is  recorded  by  Albert  (Henke's  Zeitsclir.,  1837,  2, 
179),  in  which  the  child  was  cut  out  of  the  uterus  in  a  putrefied  state, 
and  its  lungs  floated  when  placed  on  water.  It  has  been  also  alleged, 
that  the  formation  of  air  may  take  place  in  the  lungs  from  putrefaction, 
and  not  be  indicated  by  change  in  colour,  smell,  or  other  properties  of 
the  organs;  but,  admitting  that  this  may  occur,  it  can  create  no  difficulty 
in  the  investigation. 

"When  the  lungs  are  putrefied,  this  will  be  determined,  in  general,  by 
putrefaction  having  extended  throughout  to  all  the  soft  parts  of  the  body. 
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The  organs,  according  to  the  degree  of  putrefaction,  will  be  found  soft, 
of  a  dark  green  or  brown  colour,  and  of  a  highly  offensive  odour  ;  and 
the  serous  membrane  covering  the  surface  will  be  raised  in  large  visible 
bladders,  from  which  the  air  ma}'  be  forced  out  by  very  moderate 
compression.  It  has  been  remarked  that,  under  the  same  conditions, 
gaseous  putrefaction  takes  place  as  rapidly  in  the  liver,  heart,  and 
thymus-gland  of  a  new-born  child  as  in  the  lungs.  We  should,  there- 
fore, examine  the  general  condition  of  these  organs  and  the  bod3\  The 
distension  of  the  lungs  with  gas  from  putrefaction  cannot  be  easil.y 
overlooked  nor  mistaken  for  the  air  of  respiration.  The  answer  to  any 
objection  founded  on  the  putrefied  state  of  these  organs  must  at  once 
suggest  itself.  It  may  be  that  the  medical  witness  cannot  obtain 
satisfactory  evidence  from  experiments  on  lungs  in  such  a  condition. 
He  should  then  at  once  abandon  the  case,  and  declare  that  in  regard  to 
the  question  of  respiration,  medical  evidence  cannot  establish  either  the 
affirmative  or  the  negative.  The  fact  of  his  not  being  able  to  give  the 
evidence  required,  cannot  be  imputed  as  a  matter  of  blame  to  him, 
because  this  is  due  to  circumstances  over  which  he  has  no  control.  In 
a  case  of  poisoning,  the  appearances  after  death  in  the  viscera  may  be 
entirel}'^  destroyed  by  putrefaction ;  but  no  practitioner  would  think  of 
looking  for  proofs  when  the  circumstances  rendered  it  impossible  for 
him  to  obtain  them. 

The  hydrostatic  test  when  completely  applied  as  above  described 
will  distinguish  putrefaction  from  respiration  as  follows : — 

If  such  apiece  of  decomposing  lung  be  firmly  squeezed,  as  mentioned 
in  the  details  of  the  test,  the  gas  will  be  easily  forced  out,  because, 
owing  to  decomposition,  passage  in  an}'  direction  through  the  tissues  is 
easy,  and  the  lung  will  then  sink,  this  is  in  contrast  to  the  behaviour 
of  a  piece  of  respired  lung  (not  decomposed),  for  in  this  case  the  air  is 
only  able  to  travel  along  the  natural  passages,  and  it  is  practically 
impossible  on  applying  moderate  or  even  severe  pressure  (in  the  ordinary 
Avay),  to  avoid  blocking  some  of  the  tubes  in  the  middle,  and  so 
retaining  some  of  the  air  in  their  distal  parts,  hence,  short  of  severe 
hydraulic  (I  merely  use  the  term  to  indicate  the  sort  of  severity  I  mean) 
pressure,  the  lungs  will  float  by  reason  of  this  imprisoned  air.  When 
decomposition  has  advanced,  the  ditferences  will  disappear  because  the 
respired  air  in  the  tubes  can  find,  equally  with  the  gases  of  decomposi- 
tion, a  free  passage  in  any  direction. 

The  possible  danger  of  placing  reliance  upon  the  results  obtained 
from  lungs  which  are  decomposed  is  illustrated  by  a  case  reported  by 
Douillard,  in  November,  1871. 

Pajole  examined  the  body  of  a  new-bom  mature  child,  which  was  found  on  the 
banks  of  a  river,  partly  immersed  in  water.  The  body  was  much  decomposed ; 
there  were  many  wounds  and  fractures  about  it ;  but  it  was  impossible  to  say 
whether  these  injm-ies  had  been  produced  before  or  after  death.  The  body  of  the 
•child  had  been  exposed  six  weeks.  The  organs  of  the  chest,  including  the  lungs, 
floated  on  water,  and  each  lung  floated  separately.  There  was  no  appearance  of 
air- vesicles,  as  in  putrefaction,  and  when  the  structure  of  the  lungs  was  broken  up 
by  compression,  there  was  no  crepitation,  and  the  organs  (entire)  still  floated  on 
water. 

On  these  grounds,  Fajole  concluded  that  the  air  contained  in  the  lungs 
was  not  owing  to  putrefaction,  and  that  the  child  had  breathed.  Next 
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day,  the  lungs  were  re-examined  by  Fajole  and  another  physician.  To  the 
surprise  of  both,  when  the  kings  were  phiced  on  water  they  sank.  This- 
ditference  in  the  results  required  explanation.  From  some  experiments 
on  the  lungs  of  rabbits,  Fajole  still  concluded  that  the  air  in  the  lungs 
was  not  derived  from  putrefaction.  The  matter  was  referred  to  the 
Medico-Legal  Society  of  Paris,  and  tliey  came  to  the  conclusion,  1st,  that 
it  was  probable,  but  not  certain,  that  this  child  had  breathed  ;  and 
2ud,  that  the  conflicting  results  obtained  from  the  hydrostatic  test  were 
owing  to  the  structure  of  the  lungs  being  broken  up  and  the  escape  of 
the  air,  as  the  result  of  the  imbibition  of  water  between  the  two  trials 
to  which  they  were  submitted  ("Ann.  d'Hyg.,"  1872,  1,  pp.  204,  409). 
In  a  case  like  this,  it  would  have  been  more  prudent  to  have  placed  no 
reliance  upon  experiments  with  putrefied  lungs.  After  six  weeks' 
exposure  in  water  there  was  a  great  probability  of  error  accruing  from 
putrefaction  of  the  organs.  The  floating  was  probably  caused  by  some 
small  bubbles  of  air  remaining  in  the  lungs,  as  they  were  not  cut  into 
small  pieces  before  compression.  The  conclusion  drawn  was  too  vague 
and  indefinite  for  an  English  court  of  law.  It  is  not  probability,  but 
certainty,  which  is  required  for  medical  evidence  in  a  case  of  child- 
murder. 

A  case  may  possibly  occur  wherein  the  characters  presented  by 
the  lungs  will  be  such  as  to  create  some  doubt  whether  the  buoyancy 
of  the  organs  is  due  to  putrefaction  or  respiration ;  or,  what  is  not 
unusual,  whether  the  putrefied  lungs  may  not  also  have  undergone 
the  changes  produced  by  respiration.  The  facts  may  be  apparently 
explicable  on  either  assumption.  Other  facts,  under  a  proper  investi- 
gation, may  serve  to  remove  any  doubt.  In  some  instances  there 
has  been  on  the  part  of  medical  men  a  disposition  to  draw  the  same 
inferences  of  respiration  from  putrefied  lungs,  as  would  be  correctly 
drawn  from  those  which  are  recent.  The  gases  of  putrefaction  are 
generally  distributed  in  large  and  superficial  bladders  beneath  the 
pleural  membrane.  The  gases  themselves  have  an  offensive  odour.. 
The  air  of  respiration  may  be  seen  in  the  minute  cells  of  the  lungs 
either  by  the  eye  or  with  the  aid  of  a  lens ;  but  when  the  lungs  are 
clearly  putrefied  it  is  proper  not  to  strain  medical  evidence  too  far. 
These  remarks  apply  only  to  lungs  on  which  experiments  are  made  in 
order  to  determine  the  fact  of  breathing.  The  body  may  be  putrefied 
but  the  lungs  may  not  share  in  this  condition.  In  this  case  the  results 
of  experiments  might  be  admissible  as  evidence. 

(6)  From  Artificial  Respiration. — It  has  been  alleged  that 
the  organs  of  a  still-born  child  may  be  made  to  assume,  by  artificial 
inflation,  all  the  characters  assigned  to  those  which  have  undergone 
respiration.  In  modern  works  on  obstetrics  (Williams'  "  Obstetrics  ") 
will  be  found  at  least  three  methods  of  artificial  respiration,  viz., 
Laborde's,  Schultze's,  and  Byrd's,  into  the  details  of  which  it  is  need- 
less to  enter,  but  for  all  of  them  are  claimed  cases  of  recovery  from 
asphyxia  neonatorum.  Thus,  it  is  said,  a  child  may  not  have  breathed, 
and  yet  the  appHcation  of  the  hydrostatic  test  would  in  such  a  case 
lead  to  the  inference  that  it  had.  It  will  be  seen  that  the  force  of  this- 
objection  goes  to  attack  directly  the  inference  derivable  from  the 
presence  of  air  in  the  lungs.  There  is  only  one  form  under  which  it 
can  be  admitted,  namely,  as  it  applies  to  lungs  which  have  been 
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inflated  while  lying  in  the  cavity  of  the  chest.  Any  experiments  per- 
formed on  inflation  after  their  removal  from  this  cavity,  can  have  no 
practical  bearing  ;  since  in  a  case  of  infanticide  we  have  to  consider 
only  the  degree  to  which  the  lungs  may  be  inflated  by  a  person  who  is 
properly  endeavouring  to  resuscitate  a  still-born  cliih!.  The  difiiculty 
of  inflating  the  lungs  of  a  new-born  child  is  too  well  known  to  require 
to  be  here  adverted  to  ;  and  the  greater  the  violence  used,  the  less 
likely  is  the  air  to  pass  into  these  organs,  but  it  rather  finds  its  way 
through  the  gullet  into  the  bowels. 

The  author  having  had  several  opportunities  of  examining  the  lungs 
of  children  in  which  inflation  had  been  resorted  to,  not  for  the  express 
purpose  of  creating  an  objection  to  the  hydrostatic  test,  but  with  the 
honafide  intention  of  resuscitating  them,  the  results  maj'  be  here  stated. 
In  some  of  these  instances  a  tube  had  been  used,  and  in  others  the 
mouth. 

In  tte  first  case  it  was  found  that  only  about  one- thirteen tli  part  of  the 
structm-e  of  the  lungs  had  received  air.  In  the  second,  no  part  of  the  lungs  had 
received  a  trace  of  air,  although  inflation  had  been  repeatedly  resorted  to ;  and  the 
iiii'  had  passed  entirely  into  the  abdomen.  In  a  thii'd,  attempts  were  made  for 
upwards  of  half  an  hour  to  inflate  the  organs,  but  no  aii"  was  found  to  have  pene- 
trated into  them.  In  a  fourth,  no  aii-  had  entered  the  lungs ;  and  in  a  fifth, 
although  a  small  portion  had  penetrated  into  the  organs,  it  was  readily  forced  out 
bj^  compression.  In  repeatedly  performing  experiments  on  dead  children,  the 
results  have  been  similar ;  the  lungs,  after  several  attempts,  were  found  to  have 
received  only  a  small  quantity  of  air. 

Thus,  then,  it  would  appear  that  the  lungs  of  a  new-born  child  may 
1)6  inflated  in  situ,  although  with  some  difficulty,  and  that  the  quantity 
of  air  which  they  receive  under  these  circumstances  is  generally  small. 
If  the  efforts  at  inflation  are  continued  for  some  time  in  the  dead  body, 
and  the  tube  is  violently  introduced  into  the  larynx  or  windpipe,  or  if 
the  organs  are  inflated  after  removal  from  the  chest,  with  the  express 
intention  of  causing  them  to  resemble  respired  lungs,  the  result  is 
different ;  but  this  is  not  the  mode  in  which  the  objection  can  possibly 
occur  in  a  case  of  infanticide — a  circumstance  which  appears  to  have 
been  overlooked  by  some  of  those  who  have  examined  this  alleged 
•objection  to  the  hydrostatic  test.    It  is  notliltely  that  a  woman,  if  able 
to  perform  the  experiment  at  all,  would  be  capable  of  doing  more  than 
a  practised  accoucheur;  and  the  probability  is,  that  she  would,  m 
general,  altogether  fail  in  the  attempt.    One  case  is  recorded,  m  which 
a  woman,  recently  delivered,  is  stated  to  have  succeeded  m  artificially 
inflating  the  lungs  of  her  child  (Meckel,  "Lehrb.  der  Genchtl.  Med., 
p   368  ;  see  also  Edin.  Med.  and  Surg.  Jour.,  vol.  26,  p.  374)  ;  and 
another,  in  which  this  defence  was  urged  on  the  part  of  a  woman, 
is  reported  by  von  Siebold  (Henke's  Zeitsch:  der  S.  A.,  vol.  3,  1845). 
The  child,  in  this  instance,  was  found  with  its  head  cut  oft,  and  the 
lungs  contained  air.    The  inconsistency  of  the  woman's  statement  as 
to  the  mode  in  which  she  inflated  the  lungs  was  clearly  proved,  and 
the  examiners  did  not  hesitate  to  give  a  decided  opinion  that_  the  air 
found  in  the  lungs  had  been  derived  from  the  act  of  respiration,  and 
not  from  artificial  inflation.    This  case  shows  that,  when  a  theoretical 
obiection  of  this  kind  comes  to  be  tested  practically,  it  ceases  to 
present  any  difficulty.    It  may  happen,  however,  that  another  person 
may  inflate  the  lungs,  and  if  the  mother  has  been  secretly  delivered. 


HAS  THIS  CHILD  BREATHED? 


223 


she  may  be  wrongly  charged  with  murder  (see  case,  Casper's  Viertel- 
jahrsschr.,  1859,  2,  p.  88.  A  midwife  here  attempted  to  revive  a  child 
by  breathing  into  its  lungs  after  removal  of  its  body  from  the  soil  of  a 
privy,  but  the  circumstances  of  the  case  were  well  known  from  the 
statement  of  the  midwife.  Other  instances  of  inflation  are  reported  by 
Dommes,  in  the  same  journal,  1860,  2,  p.  131). 

If  the  lungs  have  been  artificially  inflated,  they  would  resemble,  by 
their  partial  d'lstension  with  air,  and  other  physical  characters,  those  of 
chiklren  which  had  been  imperfectly  breathed.  Like  them,  they  may 
float  on  water ;  but  on  cutting  them  into  pieces,  some  of  these  would  be 
found  to  aink.  Experiment  has  repeatedly  shown  that  when  respira- 
tion has  been  feeble,  and  no  artificial  inflation  resorted  to,  the  air  may 
be  forced  out  of  the  lungs  by  moderate  compression,  and  the  portion 
so  compressed  will  sink  in  water.  If  the  compression  be  produced 
under  water,  bubbles  of  air  may  be  seen  to  rise  through  the  liquid. 
Tlie  residts  have  been  exactly  the  same  when  the  lungs  were  inflated 
artificially  as  they  were  lying  in  the  chest. 

Artificial  Inflation  Compared  with  Natural  Respiration.— 

If  respiration  has  been  perfectly  established,  and  the  lungs  are  well  filled 
with  air,  it  is  impossible  so  to  expel  this  air  by  compressing  the  divided 
portions  of  the  organs  short  of  such  as  would  destroy  their  structure  as 
to  cause  them  to  sink  in  water.  If  they  have  been  only  imperfectly 
distended  by  the  act  of  respiration,  they  retain  more  or  less  of  their 
foetal  condition,  and  the  air  may  be  forced  out  of  them  to  a  sufficient 
degree  to  cause  them  to  sink  in  water.  It  has  been  considered  that  in 
all  cases  of  artificial  inflation  as  distinct  from  the  act  of  respiration,  the 
air  introduced  could  be  expelled  by  compression  of  the  lungs,  and  hence 
that  a  difference  existed  between  lungs  which  had  perfectly  breathed 
and  those  which  had  been  simply  inflated.  The  author's  own  experience 
is  in  favour  of  this  view. 

In  many  experiments  perfonned  on  the  lungs  of  still-born  children  which,  had 
been  artificially  inflated,  firm  compression  of  them  in  a  folded  cloth  sufficed  to  expel 
tlie  air,  which  was  in  general  only  very  partially  distributed  in  isolated  patches 
through  the  substance  of  the  organs. 

Braxton  Hicks  met  with  a  case  in  his  practice  which  shows  that 
this  distinction  is  certainly  not  in  all  cases  available,  and  that  too 
exclusive  a  reliance  upon  it,  without  full  consideration  of  other  cii'cum- 
stances,  may  mislead  a  medical  witness. 

He  delivered  a  woman  of  a  full-grown  child;  it  was  still-born,  and  there  was  no 
effort  at  respiration.  An  attempt  was  made  to  resuscitate  the  child,  but  unsuccess- 
fully, by  blowmg  air  into  the  lungs  through  a  catheter.  On  inspection,  the  lungs 
were  observed  to  be  of  large  size,  but  they  did  not  present  the  usual  appearance  of 
lungs  which  had  breathed.  Although  about  three -fourths  of  the  organs  had 
received  air  by  inflation,  they  were  of  a  pale-fawn  colour,  Uke  the  thymus  gland. 
The  air  was  contained  in  the  minute  air-cells.  They  floated  on  water  as  well  as  all 
the  pieces  (fifteen  or  sLxteen)  into  which  they  were  divided.  Sir  Thomas  Stevenson's 
experience  confirms  this  observation.  When  compressed  between  the  fingers  under 
water,  small  bubbles  of  air  escaped;  but  no  amount  of  compression  short  of 
destroying  their  structure  caused  these  pieces  to  sink.  A  fact  of  this  kind  shows  that 
the  non-expulsion  of  air  fi-om  lungs  by  compression  must  not  bo  regarded  as  an 
absolute  proof  of  respiration. 

It  must  be  taken  with  other  circumstances,  e./jf.  absolute  weight  and 
colour,  as  a  fact,  to  show  that  the  child  has  either  breathed,  or  has 
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liad  its  lungs  perfectly  inflated  in  a  bond  Jide  attempt  to  restore  life 
after  biitli,  either  \)y  the  mother  or  by  some  person  present  at  the 
birth. 

In  respect  to  lungs  thus  submitted  to  a  compression,  the  results  are 
the  same  whether  the  child  has  breathed  for  a  short  or  a  long  time,  after 
its  birth,  provided  only  the  act  of  breathing  has  been  comjjlete. 

In  one  instance  tlie  author  found  it  impossible  to  expel  the  air  when  the 
child  had  lived  to  make  no  more  than  one  or  two  respirations,  and  had  died  before 
it  was  actually  horn.    On  this  occasion  it  was  found  necessary,  in  order  to  effect 
delivery,  to  destroy  the  child  while  its  head  was  presenting.    It  lived,  however,  a 
sufficient  time  after  the  protrusion  of  its  head,  with  the  gi'eater  part  of  the 
brain  destroyed,  to  cry  loudly  for  an  instant.    The  general  appearance  of  the  body 
showed  that  it  had  attained  to  the  full  period  of  gestation.    On  opening  the  chest, 
the  lungs  were  seen  projecting  slightly  forwards  over  the  sides  of  the  pericardium. 
They  were  of  a  light-red  colour,  but  not  crepitant  under  the  finger.    They  had  the 
external  phj'sical  characters  which  these  organs  are  known  to  acquire  on  the  fii'st 
establishment  of  respiration  ;  but  the  absence  of  crepitation  proved  that  the  air- 
cells  were  not  completely  filled.    The  colour  of  the  external  surface  was  throughout 
uniform,  a  circumstance  which  the  author  never  witnessed  in  lungs  that  had  been 
artificially  inflated,  except  when  the  inflation  had  been  carried  to  its  fullest  extent 
out  of  the  body.    Then,  however,  there  is  commonly  distinct  crepitation.  When 
removed  and  placed  on  water,  the  lungs  floated  freely ;  and,  on  being  separated, 
both  appeared  equally  buoyant.    Each  lung  was  next  divided  into  sixteen  pieces, 
and  every  piece  floated.    In  dividing  them,  it  was  observed  that  the  colour  was 
uniform  throughout  their  substance,  but  there  was  no  sense  of  crepitation  mider 
the  knife ;  and  the  cells  in  which  the  air  was  diffused  could  not  be  seen.  The 
pieces  were  then  subjected  to  forcible  compression  for  some  time  in  a.  folded  cloth. 
The  cloth  was  ruptured  by  the  force  employed :  yet,  on  removing  the  pieces,  and 
placing  them  on  water,  they  all  continued  to  float.     A  portion  of  air  had, 
undoubtedly,  been  forced  out,  but  not  sufficient  to  deprive  any  of  them  entirely  of 
their  buoyancy.    The  compression  was  carried  to  the  farthest  possible  Umit 
consistently  with  the  preservation  of  the  structm-e  of  the  lungs. 

From  this  we  learn  that  in  some  instances  two  or  three  respirations 
may  suffice  to  give  great  buoyancy  to  the  lungs,  and  so  distribute  the 
air  that  it  cannot  be  forced  out  of  the  small  cells  by  compression. 

It  must  not,  however,  be  supposed  that,  in  all  children  which  have 
lived  but  a  second  or  two  to  respire,  similar  results  will  be  obtained. 
The  respiration  of  an  instant  may  distend  the  lungs  of  one  child,  as 
much  as  respiration  continued  for  several  hours  would  those  of  another. 
The  time  which  a  child  has  survived  its  birth  does  not  allow  us  to 
predict  to  what  degree  its  lungs  will  be  found  distended  on  inspection, 
or  what  the  results  of  experiments  on  these  organs  will  be.  A  child 
may  have  breathed  feebly,  and  have  died  either  in  a  few  minutes  or 
hours,  or  not  until  many  days  have  elapsed  after  its  birth.  There  is,  of 
course,  no  definite  boundary  between  the  perfect  and  imperfect  disten- 
sion of  the  lungs,  but  by  the  latter  condition  we  may  understand  that 
state  of  the  healthy  organs  in  which  they  contain  only  sufficient  air  to 
render  them  buoyant  in  water ;  and  from  the  shght  difference  in  their 
specific  gravity  and  that  of  water,  a  small  quantity  will  suffice  tor  this. 
In  these  cases,  the  colour,  volume,  weight,  and  consistency  of  the  lungs 
are  scarcely  changed  from  the  foetal  condition. 

The  results  obtained  by  submitting  the  lungs  to  compression  in 
cases  of  respiration  and  artificial  inflation  have  been  very  difierent  in 
the  hands  of  experimentalists.  Some  state  that  they  have  been  able  to 
force  out  the  air  in  both  instances,  others  in  neither  case.  These  dis- 
crepancies may  depend  either  upon  the  difierent  degrees  ol  pressure 
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employed,  or  wpon  the  actual  degree  of  distension  of  the  lungs.  There 
has  been  a  great  deal  of  misplaced  discussion  on  this  subject.  One 
case  should  at  least  be  adduced,  in  which  a  woman  charged  with  child- 
murder  has  been  exposed  to  anj'-  risk  of  conviction,  from  the  admission 
that  air  cannot  by  compression  be  forced  out  of  artificially  inflated,  or 
that  it  can  be  expelled  from  respired  lungs.  There  is  not  a  single 
instance  in  our  law-records  of  such  an  objection  being  raised  upon  any 
but  merely  hypothetical  grounds.  If  compression  he  trusted  to  as  a 
criterion,  without  a  proper  regard  to  other  facts,  a  practitioner  not 
used  to  such  cases  may  undoubtedly  be  easily  led  into  error ;  but  he 
may  be  equally  deceived  if  he  trust  to  a  mere  physical  inspection  of  the 
lungs.    The  one  means  should  be  used  to  supplement  the  other. 

Artificial  Inflation  not  Distinguishable  from  Imperfect 

Respiration. — It  must,  however,  be  admitted  that  there  are  no 
means  of  distinguishing  feeble  respiration  from  artificial  inflation.  The 
physical  characters  of  the  lungs  will  be  unaltered;  and  compression 
may,  in  either  condition,  destroy  their  buoyancy.  In  a  case  of  this 
kind,  the  only  course  left  open  to  a  medical  witness  is,  to  state  that 
the  evidence  derived  from  experiments  on  the  lungs  left  it  uncertain 
whether  the  child  in  question  had  breathed,  or  had  had  its  lungs 
artificially  inflated.  The  jury  will  then  know  how  to  return  their 
verdict;  for  it  must  be  remembered,  they  have  always  circumstances, 
as  well  as  medical  opinions,  to  guide  their  judgment;  and  it  is  upon 
the  lohole,  and  not  upon  a  part,  of  the  evidence  laid  before  them  that 
their  verdict  is  founded. 

The  occasional  difficulty  of  distinguishing  artificial  inflation  from 
respiration,  whether  perfect  or  imperfect,  has  heen  represented  as  a 
serious  objection  to  the  employment  of  the  hydrostatic  test.  Even 
admitting,  in  the  few  instances  in  which  such  a  defence  on  the  part  of 
a  prisoner  is  possible,  that  a  practitioner  is  unable  to  distinguish  one 
condition  from  the  other,  this  becomes  purely  a  point  for  the  considera- 
tion of  a  jury;  it  cannot  aftect  the  general  application  of  the  hydro- 
static test.  The  question  relative  to  the  respiration  of  a  new-born  child 
is  not  exempted  from  doubt ;  but  it  would  be  inconsistent  to  contend 
that,  because  certain  means  of  investigation  will  not  always  enable  us 
to  express  a  positive  opinion,  we  should  never  have  recourse  to  them. 
No  medical  man  in  the  present  day  would  trust  to  the  floating  of  the 
lungs  as  a  sign  of  breathing,  before  he  had  ascertained  that  the  air  con- 
tained in  them  could  not  be  expelled  by  compression.  The  charge 
against  an  accused  party  is  not  likely,  therefore,  to  be  sustained  by 
medical  evidence  of  the  respiration  of  the  child,  unless  the  child  has 
actually  breathed ;  but  it  is  possible  that,  owing  to  a  want  of  evidence 
which  might  prove  that  feeble  respiration  had  taken  place,  a  guilty 
person  may  escape  upon  the  assumption  that  the  lungs  might  have 
been  artificially  inflated. 

Casper  laid  down  what  he  thought  to  be  means  of  distinguishing 
between  artificial  inflation  and  natural  respiration  of  the  lungs ;  and 
states  that  when  we  observe  the  following  phenomena  : — 

a  sound  of  crepitation  without  any  escapo  of  bloody  froth  on  incision,  lacera- 
tion ot  the  pulmonary  cells  with  oxcoss  of  air  (hyporaeria),  bright  cinnabar-rod 
colour  ot  the  lungs  without  any  marbling,  and  perhaps  air  in  the  (artiliciully  inflated) 
stomach  and  intestines,  \  j  y 
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we  may  with  certainty  conclude  that  the  huigs  have  been  artificially 
inflated  ("Handb.  of  For.  Med.,"  vol.  3,  p.  08,  N.  S.  Soc.  Trans.). 

In  reference  to  this  objection,  there  are  only  two  cases  which  may 
give  rise  to  some  doubt  respecting  the  source  of  the  air  contained  in 
the  lungs  of  a  new-born  child. 

Doubtful  Cases— 1.  In  the  case  of  a  child  that  has  not  breathed, 
the  lungs  may  be  disproportionately  heavy,  weighing  nine  hundred  to 
one  thousand"  grains,  and  they  may  have  been  artificially  mflated  mthe 
attempt  to  resuscitate  it.    Unless,  in  this  case,  the  air  was  expelled  by 
compression,  an  inference  might  be  hastily  drawn,  that  the  child  had  pro- 
bably breathed.    The  error  could  be  removed  only  by  circumstantial 
evidence ;  which,  however,  is  generally  sufficient  to  remove  a  specula- 
tive objection  of  this  kiiid.    But  unless  the  foetal  lungs  were  highly 
congested,  diseased,  or  of  extraordinary  size,  it  is  not  likely  that  they 
would  weigh  so  much  as  is  here  supposed.  These  doubtful  cases  may  always 
be  suspected  to  exist  when,  with  considerable  absolute  lueight,  the  lungs 
contain  very  little  air.  Letus,  however,  considerwhat  would  beits  practical 
bearing  on  a  question  of  child-murder,  supposing  the  case  not  to  be 
cleared  up  by  any  of  the  methods  above  suggested.    1st.  The  fact  ot 
respiration  would  not  be  clearly  proved,  because  the  great  absolute 
weight  of  the  lungs,  without  their  structure  being  permeated  with 
air,  amounts  to  nothing.   2nd.  Although  the  proof  of  respiration  might 
not  be  made  out,  this  would  not  show  that  the  child  was  born  dead ; 
for  we  know  that  a  child  may  live  many  hours,  and  yet  no  evidence  ot 
life  may  be  derived  from  an  examination  of  the  lungs  {supra  p.  ^15)- 
3rdly.  Admitting  that  there  was  proof  of  the  child  having  lived  alter  its 
biiih,  whether  there  were  evidence  of  respiration  or  not,  the  cause  ot 
death  would  have  still  to  be  made  out ;  and  unless  this  be  clearly  traced 
to  the  wilful  act  of  the  prisoner- proofs  of  which  are  not  hkely  to  be 
derived  from  the  body  of  a  child  whose  lungs  she  has  innocently 
inflated-she  must  be  acquitted.    Thus,  then,  it  is  difficult  to  under- 
stand how  this  objection,  on  the  ground  of  inflation,  can  lead  to  any 
difficulty  whatever  in  practice. 

A  male  child  weigliinK  upwards  of  twelve  pounds,  died  during  delivery  in  a 
difficuutw  iT  gave  no  signs  of  life  when  born,  and  there  was  no  pulsation  m 
tircSd  Its  lungs  were  artificially  inflated  in  the  attempt  to  resuscitate  it  The 
or'ans  weighed  mSe  hundi-ed  and  iiinety-foui-  grains.  They  were  shghtly  crepitant 
Tnd  fiolelon  water,  but  gentle  pi.ssure  by  tL  feS'le'^S  t  anv 

divided,  they  immediately  sank  in  water. 

2.  We  will  now  take  the  converse  objection.    A  child  may  live  and 
breathe,  and  its  lungs  weigh  much  under  the  average  of  ^^J^g 
Le.  about  seven  hundred  grams.    In  a  case  hke 
resist  expulsion  by  compression,  a  converse  mistake  might  be  maae 
and  we  s  ould  pro  iounce  a  child  that  had  really  breathed  and  survryed 
bhth  to  have  been  still-born,  and  to  have  had  ^f^.^^"^. 
inflated     This  might  happen  in  numerous  cases  of  imperfect  lespna 
on  after  birth  did  we  no  know  that  the  sinking  of  the  lungs,  whethei 
iontating  dr  or  not,  and  whether  this  air  be  expelled  by  compression 
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or  not,  does  not  necessavil}'  prove  that  a  child  was  born  dead.  It  can 
only  show,  luider  the  most  favourable  circumstances,  that  it  has  either 
not"  breathed  or  breathed  but  imperfectly.  The  sinking  of  the  lungs 
may  take  place  in  a  child  which  has  survived  birth  and  has  really  been 
murdered ;  but  in  such  a  case  there  may  be  no  proofs  of  life  ;  and 
therefore  a  person  guilty  of  a  crime  would  be  discharged  for  want  of 
sufficient  medical  evidence  to  convict.  This,  however,  could  not  justify 
the  entire  abandonment  of  medical  evidence  in  all  such  cases.  The 
objection,  therefore,  on  the  ground  of  artificial  inflation  is  more 
speculative  than  real.  Admitting  that  there  is  no  positive  criterion  to 
^listinguish  this  condition  from  respiration  in  any  degree,  it  is  difficult 
to  conceive  a  case  in  which  the  objection  could  be  sustained ;  and,  if 
sustained,  it  never  could  lead  to  the  inculpation  of  the  innocent. 

Improper  Objections  to  the  Hydrostatic  Test.— Medical 

practitioners  have  differed  much  at  different  times  in  their  ideas  of 
what  the  hydrostatic  test  was  fitted  to  prove.  The  author  thought  that 
tlie  hydrostatic  test  is  no  more  capable  of  showing  whether  a  child  has 
been  born  alive  or  dead  than  it  is  of  proving  Avhether  it  has  been 
murdered  or  has  died  from  natural  causes.  The  majority  of  those  who 
have  made  experiments  on  this  subject  have  only  shown  by  the  use  of 
this  and  other  tests,  whether  or  not  a  child  has  breathed they  merely 
serve  to  furnish  in  many  cases  good  proof  of  life  from  the  state  of  the 
lungs  ;  and  it  is  apparent  that  in  no  case  are  the}'^  susceptible  of  doing 
more.  And  even  here  their  utility  is  much  restricted  by  numerous 
counteracting  circumstances  (see  Edin.  Med.  and  SiLrg.  Jour.,  vol.  26, 
p.  365). 

If  asked  to  state  in  what  cases  the  pulmonary  tests  are  capable  of 
assisting  a  medical  jurist,  the  answer  appears  to  be  : — 1st.  They  will 
clearly  show  that  a  new-born  child  has  lived,  when,  during  its  life,  it 
has  fully  and  perfectly  breathed.     Cases  of  this  description  form  a 
certain  number  of  those  which  come  before  our  Courts  of  Assize.  To 
them  the  most  serious  objections  are  not  applicable  ;  and  the  few  which 
might  be  made  to  the  medical  inferences  are  not  difficult  to  answer. 
:2nd.  They  will  allow  a  witness  to  say  that  the  lungs  must  have  received 
air  either  by  breathing  or  by  artificial  inflation.    These  are  the  cases  in 
which  a  child  has  died  soon  after  birth,  and  where  the  respiratory 
changes  are  but  imperfectly  manifested  in  the  lungs.    They  probabl}'- 
form  a  large  proportion  of  those  which  fall  under  the  jurisdiction  of 
the  criminal  law.    It  might  be  considered,  that  the  qualifications  in 
.the  inference  here  drawn  would  neutralise  its  force  ;  but  it  must  be 
remembered  that  there  are  few  instances  of  actual  and  deliberate  child- 
murder  wherein  artificial  inflation  could  become  even  a  possible  defence 
for  an  accused  person.    So  unusual  is  this  kind  of  defence,  that  among 
the  numerous  trials  for  infanticide  which  took  place  in  this  country  for 
many  years,  the  author  was  not  able  to  meet  with  a  single  instance  in 
which  it  was  alleged  as  an  objection  to  the  medical  evidence  derived 
from  the  buoyancy  of  the  lungs,  that  the  prisoner  had  inflated  them  in 
•order  to  resuscitate  her  child.    The  reason  is  obvious  :  had  such  a 
defence  been  attempted,  the  whole  of  the  circumstantial  evidence  would 
at  once  have  set  it  aside.    When  in  the  suspected  murder  of  an  adult, 
a  medical  ma^n  swears  that  a  fatal  wound  was  such  that  the  deceased 
jnight  have  inflicted  it  on  himself,  or  that  the  prisoner  might  have 
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produced  it,  lie  is  placing  tlie  jury  in  a  position  very  similar  to  that  in 
which  he  places  them  in  a  case  of  child-murder,  when  he  says  that  the 
child  might  have  hreathed,  or  its  lungs  might  have  heen  artificially 
inflated.  How  would  a  jury  decide  in  such  a  case  ?  Assuredly,  hy 
connecting  certain  facts  with  which  a  medical  witness  is  not  concerned^ 
hut  which  may  satisfactorily  supply  the  place  of  what  is  deficient  in 
his  evidence.  It  is  for  them  to  consider  whether  an  accused  party  was 
or  was  not  likely,  under  the  particular  circumstances  of  the  case,  to- 
have  resorted  to  artificial  inflation.  It  has  heen  suggested  that  some 
person  might  inflate  the  lungs  of  a  dead  child,  in  order  to  raise  a  chai-ge 
of  murder  against  its  mother;  hut  this  suggestion  presupposes,  on  the 
part  of  a  criminal,  a  knowledge  of  the  difficulties  of  medical  jurispru- 
dence :  and  such  a  case  is  very  unlikely  to  present  itself. 

The  hydrostatic  test  ought  not,  therefore,  to  be  lightly  condemned, 
or  rejected  upon  a  speculatiA^e  objection.    Though  a  medical  jurist  can- 
not always  draw  a  positive  distinction  between  the  effects  of  respiration 
and  artificial  inflation  on  the  lungs,  still  a  jury  may  be  in  a  situation  to 
relieve  him  from  this  difficulty.    If  the  pulmonary  tests  were  wholly 
set  aside,  the  consequence  would  be  equivalent  to  declaring  that  child- 
murder  could  never  be  proved  against  an  accused  person,  though  it 
appears  we  may  sometimes  acquire,  by  an  inspection,  as  great  a 
certainty  of  respiration  having  been  performed,  and  therefore  of  a  child 
having  'lived,  as  of  any  other  fact  of  a  medico-legal  nature.    But  Ave 
may  put  the  question  in  a  practical  light.    If  in  the  body  of  a  healthy 
full-grown  child,  which  has  but  recently  died,  we  find  the  lungs  filling 
the  cavity  of  the  chest,  of  a  light  red  colour,  spongy,  crepitant  beneath 
the  finger,  weighing  at  least  two  ounces,  and,  when  divided  into 
numerous  pieces,  each  piece  floating  on  water,  even  after  firm  compres- 
sion—it is  impossible  in  such  a  case  to  doubt  that  respiration  has  been 

performed.  ^.  ,      ,  : 

Respiration  Before  or  During  Birth  ?— It  has  been  already 
stated  that  the  pulmonary  tests  are  fitted  to  prove  only  whether  a  chiJlcl 
has  or  has  not  lived  to  breathe.    Neither  the  hydrostatic  nor  any  other 
test  can  positively  show  that  the  body  of  a  child  was  entirely  horn  alive 
when  the  act  of  breathing  was  performed.    As  this  is  a  subject  which 
Generally  gives  rise  to  some  discussion  in  cases  of  child-murder,  a  lew 
remarks  are  here  made  on  it  :— 1st.  Respiration  may  be  performed 
while  the  child  is  in  the  womb,  after  the  rupture  of  the  membranes— 
the  mouth  of  the  child  being  at  the  os  uteri  {vide  vacjitus  itterinus 
V.  204)  :  its  occurrence,  although  extremely  rare,  rests  upon  undisputed 
authority.    2nd.  A  child  may  breathe  while  its  head  is  in  the  vagina, 
either  during  a  presentation  of  the  head  or  of  the  breech  {vide 
vagitiis  vaginalis,  p.  204).    It  is  not  very  uncommon  and  it  must  be 
set   down  as  a  possible   occurrence.     3rd.  A  child   may  bieatl  e 
while  its  head  is  protruding  from  the  outlet ;  m  this  position  lespua- 
tion  may  be  as  completely  set  up  in  a  few  moments  by  its  crying, 
as  we  find  it  in  some  children  that  have  actually  been  born,  and 
have  survived  their  birth  for  several  hours.    This  is  the  most  usual 
form  of  respiration  before  birth.    In  vagitus  ntermus  or  rugmaUB 
the  lungs  receive  but  a  very  small  quantity  of  air  ;  m 
protrusion  of  the  head  the  lungs  may  be  sometimes  f^"^^^./^  .^^^.^^^^^^^^^^ 
weU  filled,  although  never,  perhaps,  possessmg  all  the  chaiacteustic 
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properties  of  those  which  have  fully  hreathed.  The  well-known  occur- 
rence of  respiration  under  either  of  these  three  conditions  strikmgly 
displays  the  fallacy  of  making  this  process  the  certaui  boundary  of 
<jxtra-nterine  life.  A  child  may  breathe  m  the  uterus  or  vagina, 
or  with  its  head  at  the  outlet,  and  die  before  its  body  is  born ;  the 
•discovery  of  its  having  breathed  would  not,  therefore,  be  proof  of  its 
hawiuct  Enjoyed  what  has  been  termed  "  extra-uterine  life  "  (for  cases 
of  this  kind,  see  Med.  Gaz.,  vol.  38,  p.  394 ;  Guy's  Hosp.  Rep.,  1850, 
p  231).  The  death  of  a  child  wliich  has  breathed  in  the  womb  or 
vagina,  from  natural  causes  before  its  entire  birth,  is  a  possible  occur- 
rence ;  but  its  death  from  natural  causes  before  birth,  after  it  has 
breath'ed  by  the  protrusion  of  its  head  from  the  outlet,  is  an  unusual 
event.  All  that  we  can  say  is— it  may  take  place  ;  but  the  death  of  a 
child  under  these  circumstances  would  be  the  exception  to  a  very 
general  rule.  Oberkainp,  in  four  successive  deliveries  of  the  same 
woman,  observed  that  the  children  breathed  before  delivery,  but  died 
before  they  were  born. 

A  woman  was  delivered  of  a  large  child,  weigMng  thirteen  pounds.  Tlie  f orcepa 
-were  required  in  order  to  deliver  the  head.  Aiter  the  head  was  born,  and  before 
the  entire  extrusion  of  the  body,  the  child  breathed  four  or  five  times.  There  was 
then  a  total  cessation  of  respiration,  as  well  as  of  pulsation  of  the  heart  for 
some  time  (apparent  death),  but  these  were  restored  by  artificial  inflation  of  the 
lungs,  when  the  child  was  entirely  horn.  It  was  alive  when  last  heard  of.  If 
we  suppose  that  this  woman  had  been  privately  delivered  of  an  illegitimate 
■child,  and  there  had  been  no  assistance  at  hand,  a  practitioner,  relying  upon 
the  act  of  respiration  as  a  proof  of  live-birth,  might  have  pronounced  such  a 
■child  to  have  been  born  living  (see  Guy's  Hosp.  Eep.,  1866,  p.  475). 

Respiration  a  Sign  of  Life ;  not  of  Live-birth. — It  is  some- 
times assumed  that  if  air  is  discovered  in  the  lungs  of  a  new-born  child 
as  a  result  of  breathing,  the  child  must  have  been  horn  alive.  The 
application  of  the  hydrostatic  test,  however,  proves  no  more  than  that 
the  child  has  breathed.  Yet  medical  witnesses  frequentl}'  fall  into  the 
eiTor  of  assuming  that  the  hydrostatic  test  is  capable  of  proving  "  live- 
birth."  Some  medical  jurists  of  repute  have  sanctioned  this  view^, 
ignoring  the  fact  that  a  child  may  breathe  and  die  before  the  entire 
birth  of  the  bod}',  while  the  test  cannot  show  whether  the  act  of 
breathing  was  performed  during  birth  or  afterwards.  Among  others 
•Casper  expressed  his  opinion  that  if  we  find  air  in  the  lungs  of  a 
new-born  child,  such  a  child  must  have  been  born  alive.  He  says  : 
1.  During  a  rapid  delivery  those  conditions  are  wanting  which  lead  to 
breathing  in  utero  or  during  birth.  2.  All  cases  of  secret  delivery  are 
rapid  [This  statement  is  probably  far  from  the  truth. — Ed.],  and  it  is 
in  these  cases  only  that  tlie  hydrostatic  test  can  be  applied  to  the 
lungs,  hence  the  proof  of  breathing  in  a  secretly-born  child  must  be 
regarded  as  breathing  after  and  not  in  nor  during  birth  ("  Gerichtl.  Med.," 
vol.  1,  p.  710).  3.  In  foro  the  term  "life"  must  be  regarded  as 
perfectly  synonymous  witli  the  term  "  respiration."  Life  means 
respiration ;  not  to  have  breathed  is  not  to  have  lived.  It  must 
be  borne  in  mind,  however,  that  by  the  Prussian  Penal  Code  if  n 
mother  kills  her  illegitimate  child  either  during,  or  immediately  after 
its  birth,  tlie  infanticide  is  an  offence  short  of  murder;  and  Gasper 
adds,  that  only  that  life  of  a  new-born  child  which  is  dependent  upon 
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respiration,  independent,  nnd  unconnected  -with  the  mother,  can  be 
proved — every  other  life  is  only  hypothetical  (op.  cit.,  vol.  3,  p.  33). 

There  may  be  cases  in  which  the  signs  of  full  respiration  would 
justify  an  opinion  of  live-birth ;  but  the  dictum  of  Casper  is  quite 
inadmissible.  The  floating  of  the  lungs  in  water  is  not  a  proof  that 
they  did  not  receive  air  before  or  during  birth,  and  it  cannot  be 
admitted  that  all  cases  of  secret  delivei'y  are  necessarily  rapid  cases — 
so  rapid  that  the  child  has  no  time  to  breathe  during  birth. 

The  hydrostatic  test  can  only  enable  a  medical  jurist  to  say  that  a 
child  has  breathed.    With  this  reservation  the  admission  that  a  child 
may  breathe  before  its  body  is  entirely  born,  does  not  constitute  a  valid 
objection  to  its  employment.    But  Archbold  says,  "  Very  little  con- 
fidence is  placed  in  this  test  as  to  the  lungs  floating,  particularly  if  the 
child  were  dead  any  length  of  time  before  the  experiment  was  made  " 
("  Crim.  Pleading^"  p.  367)  ;  Mathews  speaks  of  the  test  as  being 
"quite  exploded"  ("Digest,"  p.  251);  and  Jervis  makes  the  same 
remark  ("  On  Coroners,"  p.  127).    It  is  obvious  that  most  members 
of  the  law  who  have  treated  this  subject  have  adopted,  without  suflicient 
examination,  the  statements  of  William  Hunter.  This  author  observes  r 
"  A  child  will  commonly  breathe  as  soon  as  its  mouth  is  bom  or  pro- 
truded from  the  mother ;  and  in  that  case  may  lose  its  life  before  its 
body  be  born,  especially  when  there  happens  to  be  a  considerable 
interval  between  what  we  may  call  the  birth  of  the  child's  head  and  the 
protrusion  of  its  body.    And  if  this  may  happen  where  the  best 
assistance  is  at  hand,  it  is  still  more  Hkely  to  happen  when  there  is 
none — that  is,  where  the  woman  is  delivered  by  herself"  ("On  the 
Uncertainty  of  the  Signs  of  Murder  in  the  case  of  Bastard  Children," 
p,  33).     Hunter  here  exposes  the  fallacy  of  trusting  to  signs  of 
respiration  alone,  as  evidence  of  a  child  having  been  born  alive.  The 
truth  of  his  remarks  is,  in  the  present  day,  generally  admitted. 

It  would  seem  from  cases  to  be  presently  related,  that  the  law  will 
assume— until  the  contrary  appears  from  other  circumstances — that 
the  respiration  of  a  child,  if  proved  by  the  best  of  evidence,  was  earned 
on  before  it  was  entirely  born,  and  not  afterwards.  Let  the  witness, 
then,  in  a  case  of  alleged  child-murder,  ever  so  clearly  establish  the 
fact  of  respiration  and  therefore  of  life,  at  the  time  the  violence  was 
used,  this  evidence  is  not  always  sufficient.  He  is  asked  whether  he 
will  undertake  to  swear  that  the  child  had  breathed  after  its  body  was 
entirely  in  the  world.  Unless  he  can  go  as  far  as  this— which,  lor 
obvious  reasons,  he  can  rarely  be  in  a  condition  to  do— it  will  be 
legally  assumed  that,  although  the  child  had  breathed,  it  had  come  into- 
the  world  dead.  It  is  quite  necessary  that  medical  witnesses  should 
know  what  they  are  required  to  prove  on  these  occasions ;  and  the 
following  cases  will,  perhaps,  serve  to  place  this  matter  m  a  stronger 

light.  ....        ,  •. 

The  editor  has  left  this  discussion  as  Dr.  Taylor  originally  wrote  it, 
but  he  cannot  leave  it  without  stating  very  positively  that  Mathews  s 
opinion  of  "  quite  exploded  "  is  the  view  that  the  judges  take  ol  the 
hydrostatic  test,  for  in  the  August  session  of  1899  he  heard  the  jiidge 
at  the  Old  Bailey  stop  a  case  of  infanticide  very  peremptorily,  ilie 
medical  evidence  proved  that  every  piece  of  the  lung  floated  and  a  cord 
was  tightly  tied  round  the  child's  neck,  but  the  medical  witness  refused 
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to  swear  that  even  such  complete  respiration  had  taken  place  after 

complete  birth.  i  in 

This  is  now  the  law  for  practical  purposes,  though  probably  a 
wrong  interpretation  of  facts.    The  following  cases  show  the  position  :— 

The  Killinq  of  Children  ivhich  Breathe  during  Birth  not  Chihl- Murder.— In  fho 
C1S0  of  R  V  Foulton,  good  medical  ovidonco  was  given  to  show  that  the  child  was 
S  °  when  the  violence  was  offered  to  it.  Of  three  medical  witnesses  who  were 
cafi  the  first  said  :-"  It  frequently  happens  that  a  child  is  born  as  far  as  the 
S  is  concerned,  and  breathes  but  death  takes  place  before  the  whole  delivery  is 
complete  My  opinion  in  this  case  is,  that  the  chUd  had  breathed  but  I  cannot 
tTe  upon  myself  to  say  that  it  was  wholly  born  alive.''  The  second  said  :  That 
death  might  have  occurred  when  the  child  was  partly  born  d  no  medical  man  was 
present  tS  assist  in  the  delivery."  The  third  witness  said :  "It  is  impossible  to  state 
when  the  child  respired ;  but  there  is  no  doubt  from  the  condition  of  the  lungs 
when  they  were  examined,  that  the  child  had  breathed:  children  may  breathe 
diudn-  b^-th"  (Chitty,  "Med.  Jur.,"  412).  The  judge  held  that  this  medical 
evidence  was  not  sufficient:  "something  more  was  required  than  to  show  that 
a  child  had  breathed  in  the  progress  of  its  birth;  it  must  be  proved  that  the 
whole  body  of  the  child  was  brought  into  the  world "  (see  "  Mathews  s  Digest, 
Supp.  '>5 ;  also  Archbold's  "  Grim.  Plead.,"  367).  In  Jt.  v.  Simpson  (Wmchester 
March  Ass.,  1835),  Gui-ney,  B.,  would  not  allow  the  case  to  proceed  against 
a  prisoner,  so  soon  as  the  medical  witness  stated  that  the  lungs  of  the  child  might 
have  become  distended  by  the  act  of  breathing  during  birth.  In  B.  v.  ^ram 
it  was  held  that  the  child  must  be  wholly  in  the  world  m  a  living  state  to  be  the 
subject  of  murder;  and  in  B.  v.  Sellis  (Norfolk  Spring  Cir.,  1837),  Ooltman,  J., 
held  that,  to  justify  a  conviction  for  child-murder,  the  jury  must  be  satisfied  that 
the  entire  body  of  the  child  was  actually  in  the  world  in  a_  living  state  when  the 
violence  was  offered  to  it.  In  relation  to  a  case  of  infanticide,  tried  at  the  Herts 
Lent  Assizes,  1841  (Guy's  Hosp.  Eep.,  1842,  p.  30),  Parke,  B.,  thus  charged  the 
grand  jury  :  "  "With  respect  to  all  these  cases  (of  infanticide)  there  is  a  degree  of 
doubt  whether  the  infant  has  been  horn  alive.  The  law  requires  that  this  should  be 
clearly  proved,  and  that  the  whole  body  of  the  child  should  have  come  from 
the  body  of  the  parent.  If  it  should  appear  that  death  was  caused  during  delivery, 
then  you  will  not  find  a  true  bill."  In  another  {B.  v.  Christopher,  Dorset  Lent 
Ass.,  1845),  Erie,  0.  J.,  drew  a  distinction  between  medical  (physiological)  and 
legal  life.  The  medical  evidence  established  that  the  child  had  breathed.  It  was 
found  with  its  head  nearly  severed  from  the  body.  Erie,  C.  J.,  directed  the  jury 
that,  before  they  returned  a  verdict  of  guilty,  they  must  be  satisfied  that  the  child 
was  completely  born,  that  it  had  an  existence  distinct  and  independent  from  the 
mother,  and  that  it  was  murdered  by  her.  It  was  possible  the  child  might  have 
breathed  without  being  completely  born  into  the  world,  and  although  this  might 
medically  he  a  live  child,  it  was  not  one  legally.  In  law,  the  birth  of  the  child  must 
be  complete.  The  jury  acquitted  the  prisoner  {Prov.  Med.  Jour.,  Ap.  23,  1845). 
In  another  case  {B.  v.  Stevens,  Midland  Circuit,  1853),  the  body  of  the  child  was 
taken  from  a  river:  it  was  found  in  a  pillow-case,  with  a  stone  attached  to 
it.  There  were  several  incisions  on  the  throat,  and  the  navel-string  had  been 
torn  away.  The  state  of  the  lungs  showed  that  the  child  had  breathed,  and  it  was 
proved  to  be  the  child  of  the  prisoner.  The  medical  witness  stated  during  his 
examination,  that  he  had  no  doubt  the  child  was  bom  alive ;  upon  which  the 
learned  judge  reproved  him  for  his  rashness,  and  inquired  whether  the  appearances 
which  he  had  observed,  enabled  him  to  say  more  than  that  the  child  had  breathed. 
The  witness  admitted  they  did  not,  and  also  that  the  child  might  have  breathed  before 
it  was  completely  born.  In  his  summing  up,  Alderson,  B.,  remarked  that  "the 
medical  evidence  only  proved  that  the  child  had  breathed ;  but  a  child  may  breathe 
before  it  is  separated  from  the  body  of  the  mother,  that  is,  before  it  is  born,  and 
this  child  may  have  died  before  it  was  bom."    The  prisoner  was  acquitted. 

_  In  B.  V.  Taylor  (Hereford  Sum.  Ass.,  1863),  there  was  evidence  that  the  child, 
with  the  murder  of  which  the  prisoner  was  charged,  had  been  heard  to  cry,  and  the 
medical  witness  admitted  that  a  child  might  cry  before  it  was  fully  born.  The  jury 
were  then  directed  to  consider  whether,  under  the  circumstances,  tho  child  was 
wholly  bom  alive,  and  if  they  found  it  was  not  born  alive,  they  could  not  find  the 
prisoner  guilty  of  murder  or  manslaughter.    Tho  jury  acquitted  her. 
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From  these  decisions  it  will  be  seen  that  it  is  not  sufficient  for  a 
medical  witness  to  depose,  from  the  state  of  the  lungs,  that  the  child 
was  alive  at  or  about  the  time  of  its  birth  ;  according  to  the  views  of 
our  judges,  it  is  necessary  for  him  to  prove  that  the  child  was  born 
alive,  or  that  it  was  living  after  its  body  had  entirely  come  into  the 
world. 


Evidence  of  Live  Birth  from  Air  in  Stomach  and  Bowels. 

The  XDresence  of  gases  in  the  stomach  and  intestines  of  a  new-born 
child,  provided  the  body  is  not  in  a  putrefied  state,  has  been  considered 
by  Breslau  to  indicate  that  the  child  must  have  been  horn  alive,  and 
lived  independently  of  the  mother.  The  greater  the  quantity  of  air  or 
gas,  and  the  lower  it  is  found  in  the  alimentary  canal,  the  more  certain 
it  is,  according  to  him,  that  the  child  must  have  survived  its  birth. 
Liman  considers  from  his  observations  that  this  is  a  useful  adjunct  to 
the  hydrostatic  test.  There  is  no  air  or  gas  in  the  stomach  and 
intestines  of  a  new-born  child  until  after  it  has  breathed ;  and  the  air 
is  supposed  to  ])enetrate  these  parts  by  the  act  of  swallowing.  If  this 
be  the  case,  it  can  do  little  more  than  establish  a  presumption  of  live- 
birth,  for  if  a  child  can  breathe  before  birth,  it  may  also  swallow  air 
("Ann.  d'Hyg.,"  1868,  2,  p.  224;  Horn's  Vierteljahrsschr.,  1868,  p.  1). 

To  perform  the  stomach  bowel  test  of  respiration,  place  a  ligature 
round  the  oesophagus  and  dissect  it  out  with  the  stomach  attached 
(be  careful  not  to  incise  the  viscus  by  accident)  and  continue  the 
dissection  to  the  lower  end  of  the  duodenum,  place  a  second  hgature 
round  this,  remove  en  masse  the  piece  of  intestinal  canal  between  the 
two  ligatures,  and  throw  it  into  water. 

The  rationale  of  this  proceeding  is  to  corroborate  the  hydrostatic 
lung  test ;  thus  if  the  piece  of  viscus  removed  sinks  in  water  it  is 
suggestive  of  want  of  active  respiratory  efforts  on  the  part  of  the  child, 
corroborating  atelectasis.  If,  on  the  other  hand,  it  floats,  this  indicates 
(i.)  natural  respiration  or  (ii.)  artificial  respiration  or  (iii.)  gases  of 
decomposition :  iF  evidence  of  the  last  two  be  wanting,  we  then  get 
corroboration  of  the  floating  aspect  of  the  hydrostatic  lung  test,  and 
it  may  be  noted  that  the  further  down  the  canal  air  has  passed  the 
stronger  the  presumption  of  natural  or  artificial  respiration.  If  the 
indications  of  lung  and  bowel  are  in  opposite  directions  the  lung  is  the 
more  trustworthy. 


Evidence  of  Live  Birth  from  the  Circulation. 

This  will  be  considered  as  follows  : — 

1.  Pulsations  hi  cord  and  beating  of  the  heart. 

2.  Changes  in  ductus  arteriosus. 
8.  Changes  in  ductus  venosus. 

4.  Changes  in  foramen  ovale.         ,  ^  ^  . i.    tt      *.  -tc 

1.  Pulsations  in  the  Cord  and  Beating  of  the  Heart.-If 

an  adult's  heart  is  beating  he  is  not  dead  {vide  Vol.  L,  pp.  241  6'i  se^.j, 
why  then  if  a  child's  heart  is  beathig  should  it  be  considered  dead? 
Logic  refuses  an  answer  to  such  a  query ;  the  only  difficulty  lies  in 
the  fact  that  such  pulsations  leave  no  evidence  of  this  occurrence. 
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In  some  instances,  life  may  be  indicated  by  the  action  of  the  heart, 
when  owing  to  some  accident  the  hnigs  cannot  act.  Efforts  at  respira- 
tion may  be  made,  but  the  hmgs  will  be  found  to  contain  no  air. 
Cann  niet  with  a  case  of  breech-presentation,  in  which  the  child 
appeared  to  breathe  before  its  head  was  born. 

As  the  head  was  large,  considerable  force  was  required  in  order  to  remove  it. 
Ai-tificial  respii-atiou  was  resorted  to  for  twenty  minutes  after  its  birth,  and, 
although  the  beating  of  the  heart  was  felt  during  sixteen  minutes  of  that  time,  no 
breathing  occiu-red.  It  was  found  that  the  vertebrae  of  the  neck  were  dislocated, 
and  there  was  great  effusion  of  blood  around  the  spinal  cord.  The  lungs  were  of  a 
bluish-grey  colour,  as  in  the  fojtal  state.  They  were  not  crepitant,  and  did  not 
float  on  water. 

In  1849,  a  woman  gave  birth  to  a  female  child,  as  she  beheved,  in  the  eighteenth 
week  of  her  pregnancy.  The  child  was  sui^posed  to  be  dead  and  placed  aside. 
Some  time  afterwards  Kurd's  attention  was  called  to  it  by  some  of  the  attendants, 
who  had  observed  convulsive  movements  of  the  body.  These  continued  for  half  an 
hoiu-,  and  the  action  of  the  heart  was  evident  to  the  eye  from  the  pulsation  it  com- 
mimicated  to  the  chest  as  well  as  to  the  hand.  There  was  no  visible  respiration  at 
any  time,  but  there  could  be  no  reasonable  doubt  that  this  child  was  born  alice. 
In  1852,  in  attending  another  woman,  Hurd  noticed  that  the  navel-string  ceased 
to  pulsate  eight  minutes  before  entire  delivery.  The  child  was  born  apparently 
dead :  it  was  corjjse-like  in  ai^pearance,  and  its  limbs  were  flaccid.  By  the  aid  of 
a  hot  bath,  and  inflation  of  the  limgs  continued  for  twenty  minutes,  the  lips 
acquired  a  slight  colour,  and  there  was  a  feeble  sigh.  After  the  inflation  had  been 
continued  for  three-quarters  of  an  hour-,  the  lips  and  face  became  more  tinged,  and 
respii-ation  was  established. 

This  case  shows  that  the  act  of  respiration  is  not  necessary  to  the 
presence  of  life  in  new-born  children.  Any  physician  insisting  ou  this 
proof  would  have  pronounced  this  child  to  have  been  still-born  or 
dead,  tliirty  minutes  after  its  birth.  The  child  was  alive  and  well 
nine  3'ears  after  the  birth.  Ijiving  children  whose  lungs  may  have 
been  found  to  sink  in  water  have,  no  doubt,  been  criminally  destroyed. 
Braxton  Hicks  has  shown  that  a  child  may  be  born  living  without 
breathing,  simply  owing  to  spasm  of  the  larynx  and  retraction  of  the 
tongue.  He  has  on  several  occasions  seen  a  new-born  infant  make 
attempts  at  inspiration,  but  owing  to  the  cause  above-mentioned  these 
efforts  were  ineffectual. 

In  one  case  to  which  he  especially  refers,  he  lifted  up  the  epiglottis  by  pressing 
upwards  and  forwards  the  root  of  the  tongue  :  the  air  then  entered  easily,  and  the 
child  was  saved  (Guy's  Hosp.  Eep.,  1866,  p.  4.76). 

He  remarks  on  this  case,  that  "  those  who  consider  respiration  to 
be  necessary  to  establish  the  true  life  of  the  new-born  infant,  must 
admit  also  that  under  these  conditions  a  child  cannot  be  considered 
as  a  living  cue  notwithstanding  the  heart  is  beating,  that  the  attempts 
at  mspu-ation  are  indisputable,  and  that  the  child  is  separate  from  the 
mother.  On  the  other  Imnd,  under  these  circumstances,  a  child 
wholly  born  might  be  murdered,  and  yet  there  would  be  no  evidence 
oj  mflation  of  the  lungs  to  prove  live  birth"  {loc.  cit.).  In  the 
absence  of  marks  of  violence,  cases  of  this  kind  could  not  involve  a 
woman  in  a  charge  of  murder.  The  non-establishment  of  respiration, 
and  death  subsequent  to  birth,  would  be  the  result  of  an  unforeseen 
accident. 

rr.o,l«?f  f!  ,^li^ch  a  fa^tus,  born  at  the  fifth  month  of  uterine  life, 

■^■Xl3t     1^  intervals  for  about  twenty-eight  minutes.    The  child,  which 

^veigHed  only  one  pound  and  three-quarters,  uttered  no  sound.    The  only  evidence 
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of  life  was  in  the  action  of  the  heart  and  the  maintenance  of  the  placental  circula- 
tion.   The  latter  gradually  got  weaker,  nnd  the  moment  it  ceased,  life  appeared  to 
ho  extinct.    The  entire  kmgs  sank  in  water.    "When  cut  into  pieces,  only  two 
mall  portions  from  the  right  lung  floated. 

In  Brock  v.  Kelly,  Tyler  Smith  supported  the  ophiion  of  Freeman 
hy  an  affidavit,  considering  that  the  fact  that  pulsation  was  observed 
in  the  umbilical  cord  after  delivery,  was  a  physiological  proof  that 
the  child  in  question  was  not  born  dead.    On  the  other  side,  Lee 
and  Eamsbotham  gave  their  opinion  that  there  was  no  proof  in  this 
case  of  breathing  having  taken  place  after  birth,  and  that  nothmg  less 
than  breathing  could  establish  the  fact  of  live  birth.    The  child,  there- 
fore, in  their  judgment,  was  not  born  alive.    According  to  them  a  child 
must  breathe  before  it  can  be  said  to  possess  independent  life,  iet 
it  is  clear  that  this  child  was  born  living— that  it  lived  before  the  act 
of  breathing,  which  after  all  was  performed  only  in  the  most  imperfect 
manner.    The  facts  of  this  case  are  sufficient  to  show  that  the  opinion 
given  by  Lee  and  Eamsbotham  is  untenable.    The  medical  man  and 
nurse  present  at  the  delivery  were  eye-witnesses  not  wanting  m  experi- 
ence, and  they  were  not  likely  to  mistake  a  dead  for  a  hving  chiicl. 
The  pulsation  distinctly  observed  by  them  in  the  cord  was  a  fact  which 
showed  that  the  heart  of  the  child  was  contractmg.    Could  the  heart 
of  a  dead  child  pulsate  or  communicate  its  pulsations  to  an  umbilical 
cord  ?    Those  who  rely  upon  breathing  only,  or  crying  only,  as  a  proot 
of  life,  must  be  prepared  to  affirm  that  convulsive  movements  ot  the 
limbs,  lips,  diaphragm,  and  body  after  birth,  may  take  place  in  a  reali)^ 
dead  diild.    The  Vice-Chancellor  decided  that  proof  of  breathing  was 
not  necessary,,  and  held  that  there  was  sufficient  legal  evidence  of  Me 
nfter  birth  in  the  pulsation  observed  by  the  accoucheur.   This  decision 
1  fn  accordance  with  common  sense.    Pulsations  J-^-^^e  -  a^^^ 
the  heart  as  much  as  motion  of  the  chest  indicates  an  action  oi  tiie 
«d  Why  these  accoucheurs,  should  1„ 

that  there  was  life  with  contractility  of  the _  intercostal  muscks  mid 
not  with  a  contractile  power  of  the  heart,  is  not  ^PParent  but  tha 
the  opinion  expressed  is  in  conflict  with  facts,  is  proved  by  numeious 
cases  described  (see  "  Atelectasis ").  In  one  repoited  instance, 
ruTsation  was  the  only  clear  evidence  of  life.  In  some  remarks  on  th  s 
;t   AnsTircommeiL  on  the  difference  of  opmion  an.ng^^^^^^^ 

dnW  fsCi'n  al  ve^;nlfs:  Sis  clear  and  distinct  P-of  that  .t  has 
br  athed  after  birth-this  proof  to  consist  m  the  discovery  fj^^  ^l^l 


the  power  ot  the  accoucnem  m  ui,lc..u«..v.v.  ^  inn0<5  and  to  say 
examination  the  dilatation  of  the  air-cells  of  the  lungs,  ^ncl  to  s  y 
whether  or  not  artificial  inflation  had  been  employed.  1/  ^^^^^^^^^^^^^ 
;ttion  had  not  been  employed,  there  won  d 

the  evidence  from  post-moi;tem  ^P^/^ Sits  col  n  to  any 

inflation  had  been  employed,  and  the  attendants  coum  n  ^^^^ 
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man}'  years  after  the  birth  of  the  chikl :  in  two  cases  already  quoted 
ten  and  twenty  years  eUipsed  before  any  question  arose  in  reference  to 
live  birth.  Such  medical  evidence  as  is  here  described  to  be  necessary, 
is  simply  unattainable.  Our  courts  are  obliged  to  decide  these  cases 
from  the  observations  made  by  the  accoucheur  or  nurses  present  at  the 
delivery. 

The  following  case,  in  which  all  the  facts  were  accurately  observed 
in  reference  to  the  manifestations  of  signs  of  life  after  birth,  and  the 
duration  of  life  in  a  new-born  child,  clearly  proves  that  the  English 
courts  are  correct  in  relying  upon  proofs  of  life,  irrespective  of  breathing 
or  crying.  It  shows,  too,  that  the  decision  of  Stuart,  V.-C,  in  the  case 
of  Brock  V.  Kelly,  was  based  on  sound  physiological  reasons,  and  that 
any  other  decision  -would  have  been  unjust  (Amer.  Jour.  Med.  Sc., 
July,  1870,  p.  278). 

Seale  induced  labour  in  a  woman  by  ergot  of  rye,  at  about  tbe  seventb  montb  of 
gestation.  A  large  child  was  born  after  some  difficulty,  but  it  did  not  make  the 
slightest  effort  to  breathe.  There  was  iietinct pulsatio7i  inthe  cord.  Was  this  child 
living  or  dead  ?  As  it  had  not  breathed,  according  to  some  accoucheurs,  it  would 
be  regarded  as  dead.  The  pulsation  of  the  cord  would  be  treated  as  of  no  import- 
ance, i.e.,  as  giving  no  indication  of  life  after  bii'th.  But  this  child  was  really  born 
living,  a  fact  proved  by  what  followed.  Flagellation  and  alternate  sprinkling  with 
hot  and  cold  water  produced  a  violent  spasmodic  contraction  of  the  diaphragm, 
which  caused  the  entire  infra-mammary  region  to  be  very  much  depressed.  There 
was  no  doubt  that  this  was  a  case  of  atelectasis  pulmonum,  or  inexpansibility  of 
the  lungs,  a  state  which  continued  for  five  minutes  after  the  bii'th  of  the  child.  The 
cord  was  now  severed,  and  about  half  an  ounce  of  blood  was  allowed  to  flow  slowly 
from  the  foetal  end.  The  tongue,  which  had  fallen  back,  was  drawn  forward.  A. 
sudden  spirt  of  a  drachm  of  blood  flowed  when  the  constriction  was  relieved,  and 
the  child  began  to  breathe  very  freely,  and  so  continued  to  breathe  at  long  intervals. 
The  heart  beat  very  feebly.  The  pupils  were  widely  dilated,  they  did  not  respond 
to  the  influence  of  a  bright  light,  and  the  child  was  suffering  from  all  the  sjonptoms 
of  compression  of  the  brain.  This  condition  lasted  one  hour,  when  the  child  ceased 
breathing. 

A  healthy  full-grown  child,  recently  born,  may  make  an  attempt  at 
inspiration,  but  the  closure  of  the  larynx  from  convulsions,  or  some 
irritant  such  as  the  vaginal  discharges,  meconium,  etc.,  may  impede  the 
entry  of  air  into  the  lungs.  The  cliest  in  this  case  is  arched,  the  head 
thrown  back,  and  there  is  a  convulsive  rigidity  of  the  muscular  system ; 
the  tongue  is  firmly  retracted,  especially  at  its  base.  Unless  the  finger 
of  the  accoucheur  is  passed  quickly  down  to  the  base  of  the  tongue,  and 
the  epiglottis  raised  by  pressing  it  forwards,  the  child  would  never 
inspire,  although  it  might  have  a  perfect  capacity  to  breathe.  Braxton 
Hicks  met  with  a  case  of  this  kind :  the  air  entered  the  lungs  imme- 
diately after  the  above  operation,  and  the  child  breathed  and  lived. 
According  to  the  theories  propounded  in  reference  to  the  cases  of 
Fish  V.  Palmer  and  Brock  v.  Kelly,  this  child  would  have  been  pronounced 
dead  or  still-born  up  to  the  time  at  which  the  accoucheur  removed 
the  impediment  to  its  breathing.  It  has  been  observed  that  a  respira- 
tory action  ensues  upon  any  stoppage  of  the  placental  blood  supply  to 
the  child,  and,  moreover,  that  this  may  occur  in  the  uterus  as  well  as  in 
the  vagina  ;  and  it  has  been  remarked  that  foreign  substances,  which 
had  been  drawn  in  under  these  circumstances,  may  be  foimd  in  the 
bronchial  tubes.  If  this  be  so,  then  the  finding  of  the  natural  secretions 
in  the  bronchial  tubes  would  not  be  an  absolute  proof  of  respiration 
havmg  been  established  :  it  would  merely  show  that  there  had  been  an 
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action  of  the  chest  during  hirth  similar  to  that  of  inspiration.  Still 
this  must  be  regarded  as  a  living  action,  and  therefore  indicative  of  life 
in  the  child. 

The  best  test  to  apply  to  such  cases  for  the  determination  of 
'physiological  life  is  auscultation.    The  beating  of  the  heart,  as  detei'- 
mined  by  the  ear  or  the  stethoscope,  applied  even  for  five  consecutive 
minutes,  is  an  undoubted  sign  of  life,  in  a  physiological  sense,  whether 
the  child  breathes,  cries,  or  moves.    Bouchut  noticed,  on  one  occasion, 
that  this  kind  of  passive  life  continued  in  an  infant  for  twenty-three 
hours  after  its  birth.    Feeble  but  distinct  pulsations  were  heard  at  long 
intervals,  but  there  was  no  motion  of  the  ribs.    Attempts  at  resuscita- 
tion were  made,  but  the  motions  of  the  heart  became  more  and  more 
feeble,  until  thej'^  entirely  ceased.    An  examination  showed  that  the 
lungs  had  not  received  air.    As  we  take  the  cessation  of  the  heart's 
action  to  be  the  onlj^  certain  evidence  of  death,  so  the  existence  of 
pulsation  in  the  heart  or  arteries,  when  clearly  perceived  by  the  ear, 
stethoscope,  or  finger,  is  positive  evidence  of  life  in  a  physiological 
sense.    Is  this  legal  life  ?    Would  the  wilful  destruction  of  such  a  child 
constitute  murder?    Would  this  proof  of  pulsation  without  muscular 
motion,  breathing,  crying,  or  any  other  sign  of  active  life,  confer 
tenancy  by  courtesy,  or  transfer  an  estate  by  inheritance  or  survivor- 
ship ?    Bouchut  justly  observes  that  apparent  death  succeeding  to 
birth,  and  characterised  by  the  presence  of  a  beating  of  the  heart  and 
an  absence  of  respiration,  is  only  a  diseased  condition  of  tiie  new-born 
child  ;   and,  whether  it  is  cured  of  this  or  dies,  it  is  living,  although  it 
has  not  breathed  ;  or,  as  a  German  jurist  remarks,  in  these  cases, 
"  Scheintod  ist  Scheinleben:'    By  taking  away  its  right  of  succession, 
the  law  punishes  the  child  and  its  heirs  for  a  malady  with  which  it  is 
born.    They  who  contend  that  crying  or  breathing  alone  should  be 
taken  as  a  sign  of  life  after  birth,  would  of  course  pronounce  such  a 
child  to  have  been  born  dead,  even  at  the  time  that  they  might  be 
listening  to  the  pulsations  of  its  heart  (Casper,  "  Klin.  Novellen," 
1863,  p.  564).    Such  pulsations  would  probably  be  referred  by  them 
to  the  remains  of  uterine  life.    [An  absurd  distinction.— Ed.] 

2.  Ductus  Arteriosus  (Arterial  Duct).— It  has  been  supposed 

that  the  state  of  the  ductus  arteriosus,  ductus  venosus,  and  foramen 
ovale  would  aid  a  medical  jurist  in  forming  an  opinion  whether  a 
child  had  survived  its  birth.    In  general,  as  a  result  of  the  establish- 
ment of  respiration,  it  is  found  that  the  communication  between  the 
auricles  of  the  heart  by  the  foramen  ovale  becomes  closed  ;  and  that  the 
two  above-mentioned  ducts,  after  gradually  contracting,  become  oblite- 
rated, or  are  converted  into  fibrous  cords.    Whatever  may  be  the  con- 
clusions from  experiments  on  the  lungs,  it  has  been  contended  that  the 
closure  of  the  foramen  and  of  these  ducts  would  infallibly  indicate 
that  a  child  had  breathed.    This  inference,  however,  has  been  too 
hastily  drawn.    Eesearches  have  shown,  however,  that  there  are  some 
serious  objections  to  anv  conclusions  based  on  the  state  of  these  ioetal 
vessels  ;  their  closure,  as  a  natural  process,  always  takes  place  slowly, 
and  sometimes  is  not  completed  until  many  years  aiter  birth,  ihus, 
then,  in  the  generality  of  cases  of  infanticide,  in  which  necessarily  the 
chUd  survives  but  fo'r  a  short  period,  no  evidence  of  the  iact  will  be 
procurable  from  an  examination  of  the  heart  and  foetal  vessels. 


EVIDENCE  OF  LIVE  BIRTH  FllOM  CIRCULATION.  237 


The  ductus  arteriosus  is  a  vessel  about  half-an-incli  long,  which  in 
the  foetus  forms  a  direct  communication  between  the  pulmonary  artery 
and  the  aorta ;  it  conveys  the  larger  proportioii  of  tlie  blood  from  the 
heart  to  the  aorta  without  passing  through  the  lungs.  _  So  soon  as 
respiration  is  established,  its  function  is  at  an  end,  and  it  then  begins 
to  close. 

Althougli  the  closure  may  take  place  as  a  result  of  the  establishment 
of  respiration,  the  time  of  its  closure  after  birth  is  so  uncertain  as  to- 
render  any  evidence  derivable  from  the  non-closure  altogether  fallacious. 
Tlie  author  examined  the  bodies  of  several  children  that  had  survived 
birth  for  some  hours,  and  was  not  able  to  discover  any  perceptible  altera- 
tion in  the  diameter  of  the  duct  either  at  its  aortic  or  pulmonary  end. 
In  other  cases  partial  contraction  has  been  apparent.  As  the  closure 
depends  on  a  diversion  of  blood  through  the  lungs,  so  it  follows  that, 
when  respiration  is  feeble  or  imperfect,  the  duct  will  be  found  either  of 
its  natural  patencj',  or,  if  closed,  the  closure  must  be  regarded  as  an 
abnormal  deviation.  In  the  case  of  a  phild  that  died  at  the  age  of  ten 
weeks,  the  ductus  arteriosus  was  found  to  be  freely  open  {Med.  Gaz., 
vol.  40,  p.  994).  Chevers  has  shown  that  there  are  numerous  abnormal 
conditions  which  may  give  rise  to  non-occlusion  of  the  duct  {Med.  Gaz., 
vol.  36,  p.  190;  and  vol.  38,  p.  961;  see  also  Orfila,  "Med.  Leg.," 
1848,  212).  From  the  facts  collected  by  Chevers  it  ajjpears  that  the- 
duct  is  liable  to  become  contracted  and  even  obliterated  befoi"e  birth, 
and  before  the  child  has  actually  breathed.  In  these  cases  there  has 
been,  in  general,  some  abnormal  condition  of  the  heart  or  its  vessels  ; 
but  this,  even  if  it  existed,  might  be  overlooked  in  a  hasty  examination  : 
hence  the  contracted  or  closed  condition  of  the  duct  cannot  be  taken 
as  an  absolute  proof  that  a  child  has  been  born  alive  or  survived  its- 
birth.  In  1847  Chevers  laid  before  the  London  Pathological  Society 
the  case  of  a  child  born  between  the  seventh  and  eighth  months,  in, 
which  this  vessel  was  almost  closed,  being  scarcely  one-twelfth  of  an 
inch  in  diameter,  and  capable  of  admitting  only  the  shank  of  a  large- 
pin.  The  tissues  of  the  duct  had  altogether  an  appearance  of  having 
undergone  a  natural  process  of  contraction ;  and  its  state  proved  that 
its  closure  had  commenced  previously  to  birth.  In  fact,  the  child 
survived  only  fifteen  minutes;  while,  according  to  the  ordinary  obser- 
vations of  embryology,  the  medical  inference  might  have  been  that  this 
child  had  lived  a  week.  In  this  case  the  heart  and  lungs  were  in  their 
normal  or  natural  state  {Med.  Gaz.,  vol.  39,  p.  205).  On  the  other 
hand  the  open  or  pervious  condition  of  the  duct  is  consistent  with  the 
child  having  breathed  after  birth  ;  it  sometimes  remains  pervious  for 
many  years.  Peacock  met  with  an  instance  in  a  man,  tet.  30,  in  whose 
body  the  duct  was  found  pervious,  and  of  sufficient  capacity  to  give 
passage  to  a  writing-quill  {Med.  Times  and  Gaz.,  1861,  2,  p.  514  ;  also 
a  case  by  Fagge,  Guy's  Hosp.  Eep.,  1873,  p.  23). 

The  medical  evidence  derivable  from  the  condition  of  the  ductus- 
arteriosus  ni  a  new-born  child  was  submitted  to  a  rigorous  examination 
m  the  case  of  Frith  (Ayr  Circ.  Court  of  Just.,  October,  1846). 

fhfi^ninJjnf  A  ""^'^"^Zf  H^'""^  wMch  had  been  bm-ied  in  the  sands  on 

ahonrff  o«  1  ff  high-water  mark,  with  such  marks  of  violence 

dSfrL  il     \  A  °°  ^"'^^  deliberately  and  intentionally 

destrojed.    Independently  of  severe  injm-ies  to  the  throat  oxternally,  the  mouth 
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nud  throat  internally  were  found  to  be  so  closely  stuffed  witli  tow  and  other  sub- 
stances that  there  was  some  difficulty  in  removing  them.    The  body  when  found 
M  as  much  decomposed  ;  the  brain  was  pulpy,  and  the  cuticle,  as  well  as  the  bones 
of  the  skull,  were  easily  separated.     The  weight  of  the  body  was  seven  pounds, 
and  the  child  had  the  characters  of  maturity.    The  prisoner  had,  beyond  doubt, 
been  delivered  of  a  child  about  three  weeks  previously  to  the  discovery  of  this  body. 
It  was  alleged  that  this  was  her  child,  and  she  was  put  on  her  trial  for  the  murder. 
The  material  question  in  the  case  was  one  of  identity,  depending  on  two  sets  of 
facts — ordinary  and  medical.    The  bag  in  which  the  body  was  found  was  part  of 
the  covering  of  a  cushion  belonging  to  the  mother  and  grandmother  of  the  child. 
This  evidence  so  connected  the  prisoner  with  the  dead  body,  that  the  medical  facts 
raised  in  the  defence  became  only  of  secondarj^  importance.    The  following  appear- 
ances were  met  with  : — The  heart  and  lungs  weighed  one  ounce ;  the  latter  organs 
were  collapsed ;  the  right  lung  was  considerably  decomposed,  and  sank  when  placed 
on  water ;  the  left  was  of  a  red  colour,  firm  in  textui'e,  and  floated  on  the  surface 
Avhen  immersed  in  a  vessel  filled  with  water;   but  on  pressure  there  was  no 
crepitation.    The  right  side  of  the  heart  was  filled  with  coagulated  blood,  the  fora- 
men ovale  being  partially  open,  and  the  ductus  arteriosus  impervious.    The  liver 
was  large  and  of  a  leaden  hue,  the  ductus  venosus  almost  obliterated,  and  meconium 
was  fouud  in  abundance  in  the  lower  bowels.    The  medical  men  were  of  opinion,- 
from  the  perfect  conformation  of  the  child's  body  and  the  above-mentioned  appear- 
ances, that  it  had  been  born  alive.    The  circumstantial  evidence  established  that 
not  more  than  five  hours  could  have  elapsed  from  the  birth  of  the  child  to  the  time 
at  which  its  body  was  buried  in  the  spot  where  it  was  subsequently  found  ;  and 
that,  admittiug  it  to  have  been  born  alive,  there  was  the  strongest  reason  to  believe 
it  did  not  survive  its  birth  more  than  ten  minutes.    The  results  of  experiments  on 
the  lungs  were  not  alone  sufficient  to  show  that  the  child  had  been  born  alive.  The 
organs  were  hght,  and  not  crepitant ;  the  right  lung  was  decomposed,  and  yet  it 
sank  in  water,  while  the  left  was  firm,  and  floated.    The  defect  in  this  part  of  the 
medical  evidence  was,  however,  removed  by  the  evidence  of  a  man  lodging  m  the 
prisoner's  house,  who  deposed  that  he  distinctly  heard  the  child  cry.    He  slept  m 
the  same  room  with  the  prisoner  on  the  morning  on  which  she  was  delivered. 
Under  these  circumstances,  the  defence  taken  up  was,  that,  considernig  the  state  m 
which  the  ductus  arteriosus  was  found,  this  could  not  have  been  the  child  of  the 
prisoner,  because,  if  destroyed  after  being  born  alive,  it  must  clearly  have  been 
destroyed  immediately  after  bii-th.    In  that  case  the  ductus  arteriosus  could  not 
have  been  found  impervious— e?v/o,  the  body  found  was  not  the  body  of  the  prisoner  s 
child.    It  was  contended  that,  according  to  all  previous  experience,  the  duct  except 
as  a  result  of  congenital  disease,  could  not  be  found  impervious  m  a  child  which 
had  ceased  to  live  within  a  few  minutes,  or  even  a  few  houi-s,  after  birth.  Une 
medical  witness  for  the  prosecution  admitted  that  it  requii-ed  some  days  or  weeks 
for  the  duct  to  become  impervious  :  but  a  case  was  reported  by  Beck  in  which  it  had 
closed  within  a  day.    Another  stated  that  it  is  generally  a  considerable  time  before 
the  duct  becomes  closed.    Medical  evidence  was  given  in  defence,  to  the  effect  that 
the  earliest  case  of  closure  was  twenty-four  hours  ;  and  from  the  state  of  the  duct 
in  this  case,  the  witness  considered  that  the  child  must  have  survived  for  one  day 
at  least,  or  not  much  less.    Another  witness  stated  that  the  discovery  of  t^ie  closui-e 
in  a  body  would  lead  him  to  infer  that  the  child  had  survived  tl^^^^  or  four  days 
According  to  this  evidence  the  body  produced  could  not  have  been  that  of  the 
misoner's  cHld.    The  jury,  however,  found  that  the  child  had  been  born  ahve  but 
that  mmdex  had  not  been  proven  {Med.  Gaz.,yol.  38,  p.  897  ;  Edm.  Month.  Jour., 
November,  1846,  p.  385). 

It  appears  from  the  evidence  given  at  the  trial  that  circumstances 
quite  irrespective  of  medical  testimony  proved  that  this  child  had  been 
born  alive,  that  it  was  the  child  of  the  prisoner,  and  that  it  could  have 
survived  its  birth  only  a  few  minutes.  The  medical  evidence  left  it 
undoubted  that  the  child  had  been  destroyed  by  violence.  f  ^ts 

that  the  mouth  and  throat  were  firmly  packed  with  tow  and  that  there 
had  been  copious  effusions  of  blood  iu  the  seats  of  violence,  admitted 
of  no  other  explanation.  To  what,  then,  was  the  early  closure  of  the 
du  t  in  this  case  to  be  referred  ?    There  is  no  mstance  on  record  of 
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the  arterial  duct  becoming  impervious  witlun  a  period  of  five  or  six 
hours  (in  this  case  only  as  many  minutes  could  have  elapsed)  alter 
birth  Its  closure  is  naturally  the  result  of  free  and  perfect  breathmg 
in  a  healthy  child  :  but  the  state  of  the  lungs  in  this  instance  showed 
that  respiration  had  neither  been  full  nor  complete.  It  is  probable 
therefore,  that  the  case  was  similar  to  that  describecl  by  Chevers,  and 
that  there  was  an  abnormal  condition  of  the  duct.  Either  this  must  be 
assumed  or  the  closure  must  have  depended  on  other  causes  than 
perfect  respiration  ;  but  experience  shows,  as  a  general  rule,  that  it 
proceeds  pari  passu  with  this  process.  ,    ,    .  , 

Admitting  that  this  abnormal  state  of  the  duct,  i.e.  its  closure 
previous  to  birth,  is  in  general  accompanied  by  malformation  either  ot 
the  heart  or  of  the  great  vessels  connected  with  it,  yet  Chevers  case, 
already  related,  proves  that  this  is  by  no  means  a  necessary  accom- 
paniment. Hence,  the  better  rule  will  be  to  place  no  confidence  on  a 
contracted  condition  of  this  duct  as  evidence  either  of  live-birth  or  of 
the  time  during  which  the  child  has  lived.  It  can  only  have  any 
importance  as  evidence  when  the  death  of  a  child  speedily  follows  its 
birth ;  and  these  are  precisely  the  cases  in  which  a  fallacy  is  likely  to 
arise,  for  the  contraction  or  closure  may  be  really  congenital,  and  yet 
pronounced  normal.  If  a  child  has  lived  for  a  period  of  two  or  three 
days  (the  time  at  Avhich  the  duct  naturally  becomes  contracted  or 
closed),  then  evidence  of  live-birth  from  its  condition  may  not  be 
necessary :  the  fact  of  survivorship  may  be  sufficiently  apparent  from 
other  circumstances.  Hence,  this  species  of  evidence  is  liable  to 
prove  fallacious  in  the  only  instance  in  which  it  is  required,  and  the 
case  of  Frith  shows  the  dangerous  uncertainty  which  must  attend 
medical  evidence  based  on  the  closed  condition  of  the  duct. 

3.  Ductus,  or  Canalis  VenoSUS. — This  is  a  branch  of  the  umbilical 
vein  which  goes  directly  to  the  inferior  vena  cava :  there  is  no  known 
instance  of  the  obliteration  of  this  vessel  previous  to  birth.  When 
respiration  is  fully  established,  it  collapses,  and  becomes  slowly  con- 
verted, in  a  variable  period  of  time,  into  a  ligamentous  cord  or  band, 
which  is  quite  impervious.  There  is  no  doubt  that  in  those  cases  in 
"which  it  is  stated  to  have  become  obliterated  in  children  that  could 
have  survived  birth  only  a  few  minutes  or  hours,  the  mere  collapse  of 
the  coats  has  been  mistaken  for  an  obliteration  of  the  canal.  It  is 
probably  not  until  the  second  or  third  day  after  birth  that  its  closure 
begins ;  although  nothing  certain  is  known  respecting  the  period  at 
which  it  is  comjDleted.  The  condition  of  this  vessel,  therefore,  can 
throw  no  light  upon  those  cases  of  live-birth  in  which  evidence  of  the 
fact  is  most  urgentl}'^  demanded. 

4.  Changes  in  Foramen  Ovale. — The  foramen  ovale  is  a  large 
oval  opening  placed  at  the  lower  and  back  part  of  the  partition 
between  the  right  and  left  auricles  of  the  heart.  It  is  considered  to 
attain  its  greatest  size  at  about  the  sixth  month. 

At  an  early  period  of  foetal  life,  there  is  no  valve  to  the  foramen 
ovale.  About  the  twelfth  week  the  valve  rises  upon  the  left  side  of 
tlie  entrance  of  the  vein,  which  thus  comes  to  open  into  the  right 
auricle.  The  separation  of  the  two  auricles  is  at  the  same  time 
rendered  more  complete  by  the  gradual  advance  of  the  valve  over  the 
foramen  ovale,  but  the  passage  nevertheless  continues  open  until  after 
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bivtli.  Another  valvulni-  fold  is  formed  on  the  riglit  of  the  opening  of 
the  inferior  vena  cava,  between  it  and  the  superior  vena  cava.  This  is 
called  the  Eustaoliian  valve  {ride  Keith's  "Embryology"). 

As  a  general  rule,  this  valvular  opening  between  the  right  and  left 
sides  of  the  heart,  exists  during  foetal  life,  and  becomes  gradually 
closed  after  the  establishment  of  respiration.    It  is,  however,  often 
found  open  in  children  that  have  survived  birth  several  hours ;  and  the 
l)eriod  of  its  closure  is  as  variable  as  in  the  case  of  the  ductus  arteriosus. 
Hence,  it  is  not  capable  of  supplying  with  certainty  evidence  of  Kve- 
birth,  in  those  instances  in  which  this  evidence  is  most  required. 
Handyside  states  that  it  is  more  or  less  open  in  one  case  out  of  eight. 
Two  subjects  were  examined  at  Guy's  Hospital,  one  aged  fifty,  the 
other  eleven  years,  and  in  both  the  foramen  was  found  open ;  such 
cases  are  moderately  common  in  the  editor's  experience.    There  is, 
however,  another  serious  source  of  fallacy,  which  must  be  taken  into 
consideration — the  closure  of  the  foramen  ovale  has  been  known  to 
occur  as  an  abnormal  condition  previously  to  birth  and  the  performance 
of  respiration.    One  case  is  mentioned  by  Capuron  ("  Med.  Leg.  des 
Accouchemens,"  p.  337),  and  another  is  reported  {Med.  Gaz.,  vol.  38, 
p.  1076).    Other  instances  of  this  abnormal  condition  are  adverted  to 
by  Chevers  {Med.  Gaz.,  vol.  38,  p.  967) ;  and  it  appears  that  in  these 
the  arterial  duct  remained  open,  in  order  to  allow  of  the  circulation  of 
blood  not  only  before  but  subsequently  to  respiration.    The  children 
rarely  survive  birth  longer  than  from  twenty  to  thirty  hours.  Chevers 
observes: — "  Cases  of  this  description  are  of  great  importance  in  a 
medico-legal  point  of  view,  as  they  fully  disprove  the  opinion  main- 
tained by  many  anatomists,  that  obliteration  of  the  foramen  ovale  must 
be  received  as  certain  evidence  that  respiration  has  been  established. 
It  is  assuredly  impossible  to  deny  that  in  the  heart  of  a  child  which 
has  died  within  the  uterus,  and  has  been  expelled  in  a  putrid  condition, 
the  foramen  ovale  may  be  found  completely  and  permanently  closed. 
In  such  cases  as  these  it  would,  however,  probably  be  always  possible 
to  determine,  by  an  examination  of  the  heart  and  its  appendages,  that 
the  closure  of  the  foramen  had  occurred  at  some  period  antecedent  to 
birth."    Still  it  would  be  imsafe  in  practice  to  rely  upon  the  closure  of 
this  aperture  as  a  proof  of  live-birth,  in  the  absence  of  other  good 
evidence  :  and  in  no  instance  can  its  patency  be  regarded  as  a  proof 
that  a  child  has  come  into  the  world  dead.    In  a  medico-legal  point  of 
view,  therefore,  the  patency  or  closure  of  this  aperture  possesses  no 
longer  any  importance  {Assoc.  Jour.,  February  25,  1853,  p.  177). 

The  circumstances  connected  with  the  closure  of  these  foetal  vessels 
have  been  statistically  investigated  by  Elsasser.  His  facts  prove  that 
the  vessels  pecuhar  to  the  foetal  circulation  remam  open  as  a  rule  tor 
some  time  after  birth,  and  that  it  is  not  possible  to  determme 
accurately,  by  days,  the  period  of  their  closure.  He  remarked  that 
the  closure  commenced  and  was  often  completed  an  the  ductus 
venosus  before  it  manifested  itself  in  the  other  vessels.  The  complete 
closure,  in  by  far  the  greatest  number  of  cases,  takes  place  witlun  the 
first  six  weeks  after  birth,  and  the  instances  of  obliteration  before 
bu-th,  or  before  the  period  mentioned  after  birth,  must  be  regarded  as 
rare  exceptions  {Med.  Times  and  Gaz.,  1853,  1,  p.^531).  .  . 

The  result  of  this  inquiry  respecting  docimasia  circulationis  is 
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essentially  negative  :  it  either  proves  nothing,  or  it  nmy  lead  a  medical 
witness  into  a  fatal  error.  It  has  heen  the  more  necessary  to  point 
out  the  serious  fallacies  to  which  it  is  liable,  because  medical  jurists 
have  been  disposed  to  place  great  reliance  upon  it,  in  cases  in  which 
medical  evidence  from  the  state  of  the  lungs  was  wanting. 


Evidence  op  Live  Birth  from  the  State  of  the  Alimentary 

Canal. 

Good  evidence  of  live-birth  may  be  sometimes  derived  from  the 
discovery  of  certain  liquids  or  solids  in  the  stomach  and  intestines, 
such  as  blood,  milk,  or  farinaceous  or  saccharine  articles  of  food ;  for 
it  is  not  at  all  probable  that  these  substances  should  find  their  way 
into  the  stomach  or  intestines  of  a  child  which  was  really  born  dead. 

1.  Starch. — In  the  case  of  a  new-born  child,  Geoghegan  dis- 
covered, by  the  aj)plication  of  iodine-water,  the  presence  of  farinaceous 
food  in  the  contents  of  the  stomach ;  hence  the  question  of  live-birth 
was  clearly  settled  in  the  affirmative.  On  another  occasion,  Francis 
employed  this  method  of  testing  with  satisfactory  results,  in  a  case  in 
which  the  investigation  was  beset  with  unusual  difficulties.  He  was 
required  by  the  coroner  to  examine  the  body  of  a  new-born  child, 
found  under  suspicious  circumstances.  The  examination  of  the  lungs 
left  no  doubt  that  respiration  had  taken  place ;  and  the  fact  that  the 
child  had  been  born  alive  was  fully  established  by  the  discovery  in  the 
stomach  of  a  small  quantity  of  farinaceous  food  {Med.  Gaz.,  vol.  37, 
p.  460).  The  quantity  of  starch  present  may,  however,  be  too  small  to 
produce  with  water  a  solution  which  would  be  coloured  by  iodine  in 
the  usual  manner.  A  portion  of  the  contents  of  the  stomach  should 
then  be  placed  on  a  glass  slide,  diluted  with  a  little  water  if  viscid,  and 
examined  under  the  microscope  with  a  power  of  about  300  diameters. 
The  granules  (if  present)  may  then  be  distinctly  seen,  having  the  shape 
peculiar  to  each  variety  of  starch,  and  not  unfrequently  mixed  with  oil- 
globules  and  epithelial  scales  derived  from  the  mucous  membrane. 
By  the  addition  of  iodine-water  their  shape  and  size  will  be  brought 
out  by  the  intensely  blue  colour  which  they  acquire.  Blue  fragments 
of  an  irregular  shape  indicate  the  presence  of  bread. 

2.  Sugar.— In  one  case  which  the  author  was  required  to  examine 
the  presence  of  sugar  was  readily  detected  in  the  contents  of  the 
stomach  by  the  application  of  Trommer's  test.  In  order  to  apply  this 
test,  a  few  drops  of  a  weak  solution  of  sulphate  of  copper  should  be 
added  to  a  portion  of  the  cold  concentrated  aqueous  extract  of  the 
contents  of  the  stomach.  An  excess  of  a  solution  of  potash  is  then 
added,  and  the  liquid  boiled.  If  sugar  be  present,  cuprous  oxide  is 
immediately  precipitated  of  a  yellowish  or  reddish  colour.  With  cane 
sugar  the  same  decomposition  is  effected  very  slowly.  The  formation 
of  the  red  oxide  of  copper  under  these  circumstances,  proves  that 
some  saccharine  substance  is  present.  In  reference  to  the  application 
ot  the  sugar-test,  however,  it  must  be  remarked  that  starch  is  easily 
convertible  into  a  sugar  by  a  chemical  action  of  saliva  or  mucus,  so 
tJiat  the  test  may  appear  to  indicate  sugar  in  small  quantity,  when  the 
result  mfiy  be  really  due  to  the  presence  of  some  converted'  starch. 

6.  Milk.— This  liquid  may  be  found  in  the  stomach  of  a  new-born 
M.J. — vor,.  II. 
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child  ;  and  nmy  be  identified  microscopically  in  tlie  fluids  of  the 
stomach  by  the  numerous  and  well-defined  oil-globules  which  it  con- 
tains.   It  is  not  possible  to  distinguish  human  from  cow's  milk  under 
these  circumstances,  nor  is  it  necessary,  for  either  has  been  introduced. 
When  milk  is  present,  milk  sugar  is  generally  found  in  the  contents  of 
the  stomach  by  the  sugar-test.     The  casein  of  milk,  precipitates 
cupric  oxide  from  the  sulphate  ;  but  on  adding  an  excess  of  solution 
of  potash  the  oxide  is  redissolved,  forming  a  purple  or  violet-coloured 
solution.    It  is  rapidly  coagulated  by  the  gastric  juice,  so  that  the 
casein  may  be  found  in  small  soft  masses  adhering  to  the  linmg- 
membrane  of  the  stomach.    It  should  be  observed  that  albumen  forms 
a  deep  violet-coloured  solution  with  sulphate  of  copper  and  potash,  but 
the  red  cuprous  oxide  is  not  precipitated  on  boiling  unless  sugar  is 

mixed  with  it.  ,    r  j 

4.  Epithelial  Scales— The  epithelial  scales  commonly  found 
associated  with  articles  of  food  in  the  stomach  are  of  various  shapes 
and  sizes ;  they  are  flat,  oval,  or  rounded,  and  sometmaes  polygonal. 
They  are  nucleated,  and  from  their  pavement-like  appearance  they  are 
called  "tessellated."  If  such  are  found  clearly  origiuatmg  m  the 
mouth,  they  prove  an  act  of  swallowing. 

Besides  the  substances  mentioned,  other  sohds  and  fluids,  such  as 
blood  and  meconium  (the  ftecal  discharges  of  the  foetus)  may  be  found 
in  the  stomach  of  a  new-born  child,  and  a  question  may  arise  whether 
their  presence  indicates  that  the  child  was  fully  born.  It  is  not 
impossible  that  a  child  might  be  fed  and  exert  a  power  of  swallowing 
when  its  head  protruded  from  the  outlet,  and  its  body  was  still  m  the 
body  of  the  mother.  Children  have  been  known  to  exert  a  power  ot 
sucking  or  aspiration  under  these  circumstances,  and  with  this  a  power 
ofswallowing  might  be  exercised.  That  the  starch,  sugar,  or  milk,  etc., 
found  in  the  stomach,  should  have  been  given  to  a  child  when  its  body 
was  only  half-born,  is  an  improbable  hypothesis.  When  the  substances 
found  iithe  stomach  are  not  in  the  form  of  food  but  are  fluids  con- 
nected with  the  child  or  the  mother,  the  case  is  diflerent.  ihese  may 
penetrate  into  the  lungs  or  stomach  during  birth,  either  by  aspiration 
or  the  act  of  swallowing  :  they  thus  indicate  that  the  child  was  hving 
but  they  do  not  necessarily  show  that  its  body  was  entirely  m  the 
world  when  they  were  swallowed.  ,  .  , 

5.  Bl00d.-An  instance  is  related  by  Dormg  m  which  a  joonful 
of  coagulated  hlood  was  found  in  the  stomach  of  a  ^^ew-born  chi  d     i  he 
^nnpr  surfaces  of  the  gullet  and  windpipe  were  also  covered  with  blood. 
"S^^^^ZrLrAese  facts  tha{  the  child  had  been  born  alive^ 
for  the  blood  in  his  opinion  could  have  entered  the  stomach  only  by 
swa  lowing  a/ier  the  birth  of  the  child  and  while  it  was  probably  lying 
with  iTs  face  in  a  pool  of  blood.    Taken  alone,  however   such  an 
hiL^ce  luld  not  be  justifiable  from  the  facts  as  stated.  Blood 
dit  be  alidentally  drawn  into  the  throat  from  the  discharges  of  the-^ 
nothei  du^  g  the  passage  of  the  chHd's  head  through  the  outlet,  and 
Tt  the  clSd  may  not  have  been  born  alive.    The  power  of  swallowing 
nL  be  exerted  by  a  child  during  birth  either  before  or  after  the  act  oi 
elthLr  Sis  power  appears  to  be  exerted  even  by  the  foetus  in 
.  u  ero     For  te  ts^for  blood  vide  Vol.  I.,  pp.  107     seq.,  remembering 
hat  fetal  blood  contains  a  proportion  of  nucleated  red  corpuscles. 
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Eobinson  1ms  made  some  researches  on  tlie  contents  of  the  foetal 
stomach  during  uterine  life.    He  finds  that  the  substances  which 
naturally  exist  in  the  stomach  of  a  foetus  before  birth  are  of  an 
albuminous  and  mucous  nature.    His  observations  were  made  on  the 
stomachs  of  two  human  foetuses,  and  on  those  of  the  calf,  lamb,  and 
rabbit.    The  conclusions  at  which  he  arrived  were  : — 1.  That  the 
stomach  of  the  foetus  during  the  latter  period  of  its  uterine  existence, 
invariably  contains  a  peculiar  substance,  differing  from  the  uterine 
liquid  (liquor  amnii),  and  generally  of  a  nutritious  (?)  nature.    2.  That 
in  physical  and  chemical  properties,  this  substance  varies  in  different 
animals,  being  in  no  two  species  precisely  similar.    3.  That  in  each 
fcetal  animal  the  contents  of  the  stomach  varies  at  different  periods  ;  in 
the  earlier  stages  of  its  development  consisting  chiefly  of  liquor  amnii, 
to  which  the  other  peculiar  matters  are  gradually  added.    4.  That  the 
liquor  amnii  continues  to  be  swallowed  by  the  foetus  up  to  the  time  of 
birth,  and  consequently  after  the  formation  of  these  matters,  and  their 
ai^pearance  in  the  stomach.    5.  That  the  mixture  of  this  more  solid 
and  nutritious  substance  with  the  liquor  amnii  constitutes  the  material 
submitted  to  the  process  of  chymification  in  the  fcetal  intestines.  He 
considers  the  contents  of  the  alimentary  canal  to  be  chiefly  derived 
from  the  salivary  secretion,  and  that  gastric  juice  is  not  secreted  until 
after  respiration  has  been  established.    The  medical  jurist  will  per- 
ceive, therefore,  that  the  discover}'^  of  farinaceous  food,  milk,  or  sugar 
in  the  stomach  will  furnish  evidence  of  birth,  since  substances  of  this 
kind  are  not  found  naturally  in  this  organ. 

6.  Meconium. — The  name  meconium  is  applied  to  the  excremen- 
titious  matter  produced  and  retained  in  the  intestines  during  foetal 
life.  It  is  a  mixture  of  the  constituent  parts  of  the  bile- coloured 
granules,  of  epithelium  from  the  mucous  membrane  lining  the  intestines, 
of  mucous  matters  probably  derived  from  a  destruction  of  the  epithelial 
cells  and  of  cholesteriu  crystals. 

Gosse  states  that  in  the  early  stage  of  uterine  life  the  alimentarj' 
canal  contains  merely  a  mucous  liquid.  At  the  third  month  there  is  a 
more  copious  secretion  ;  a  clear  non-albuminous  acid  liquid  is  found  in 
the  stomach,  and  a  soft  chymous  liquid  is  present  in  the  small  intes- 
tines. Up  to  the  fifth  month  the  small  intestines  contain  meconium 
of  a  greyish  colour.  After  this  period  the  meconium  becomes 
gradually  of  a  deeper  colour,  and  it  passes  into  the  large  intestine. 
"When  the  child  has  attained  uterine  majority,  the  meconium  in  the 
jejunum  is  whitish;  in  the  ileum,  yellow;  in  the  caecum,  greenish- 
yellow  ;  in  the  ascending  colon,  green  with  less  yellow  ;  and  in  the 
rectum  green-black  like  poppy-juice  (hence  the  name,  from  /at^kwv,  "  a 
poppy  "). 

Meconium  is  generally  discharged  from  the  bowels  of  a  child  within 
forty-eight  hours  after  birth,  or  at  the  latest  on  the  third  day.  It 
then  appears  of  the  consistency  of  honey,  of  a  very  dark-green 
(almost  black)  colour,  with  very  little  yellow  colouring-matter  in  it. 
It  has  no  disagreeable  odour.  Its  specific  gravity  is  1-148  ("  Des 
Taches  au  Point  de  vue  Medico-legale,"  1863,  p.  75).  It  may  be 
found  in  the  stomach  of  a  new-born  child,  and  a  question  will 
thence  arise  whether  its  presence  there  should  be  taken  as  a  proof 
-of  entire  live-birth.    It  may  be  discharged  from  the  child  during 
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delivery,  in  cases  in  which  there  is  a  difficult  or  protracted  labour.  In 
the  act  of  breathing  it  may  enter  the  throat  with  other  discharges,  and 
thus  be  found  in  the  stomach.  That  a  breatliing  child  can  thus 
swallow  meconium  cannot  be  disputed,  but,  assuming  that  in  the  bodj' 
of  a  child  which  has  not  lived  to  breathe  this  substance  is  found  in  the 
air-passages  and  stomach,  how  is  the  conclusion  affected?  In  the 
following  case  Fleischer  was  required  to  examine  the  body  of  a  new- 
born child  which  was  said  to  have  been  born  dead. 

He  found  meconium  in  the  large  intestines  (the  colon  and  rectum) ,  and  a  gi-eeiiish- 
yellow-coloured  liquid  in  the  cavity  of  the  stomach,  in  the  larynx,  windpipe,  and 
gullet.  In  the  air-passages  it  was  in  well-marked  quantity.  The  kings  contained 
no  air,  but  possessed  all  the  usual  fostal  characters.  When  cut  into  pieces  and  placed 
on  water,  all  the  pieces  sank.  It  appeared  that  a  woman  was  present  at  the  birth, 
who  observed  that  the  child  did  not  breathe,  but  was  born  dead.  It  was  not  bathed 
or  washed,  and  no  air  was  blown  into  its  lungs.  From  the  general  appearance  and 
properties  of  the  liquid  found  in  the  stomach  and  aii--passages,  Fleischer  had  no  doubt 
that  it  was  meconium  from  the  intestines  of  the  chUd.  It  cotdd  not  have  been 
swallowed  after  the  child  was  born,  but  must  have  been  accidentally  drawn  into  its 
throat  by  efforts  to  breathe  dui-ing  birth.  Some  of  the  meconium  had  probably  been 
discharged  from  the  bowels  of  the  child  dui'ing  labotu',  and  as  the  mouth  passed  over 
this  liquid  a  portion  was  drawn  rate  the  throat  by  aspiration.  When  once  there,  the 
instinctive  act  of  swallowing  would  immediately  convey  a  portion  of  it  into  the 
stomach.    The  same  remark  applies  to  the  mine. 

As  the  facts  connected  with  the  birth  were  well  known,  this  appears 
to  be  the  only  reasonable  explanation  (Casper's  Vierteljahvpschr., 
1863,  1,  97  ;  also  for  another  case,  Mecl.  Times  and  Gaz.,  1861,  2, 
p.  116). 

Meconium  may  be  generally  recognised  by  its  dirty-green  colour 
and  general  appearance,  as  well  as  by  the  absence  of  any  offensive 
odour,  which  it  does  not  acquire  until  after  the  third  or  fourth  day 
from  birth,  when  it  becomes  mixed  with  feculent  matter.  In  the  air- 
l)assages  it  is  sometimes  associated  with  vernix  caseosa,  and  hairs 
derived  from  the  skin  {Med.  Times  and  Gaz.,  1861,  1,  p.  591 ;  and 
1861,  2,  p.  116  ;  see  also  "  Ann.  d'Hyg.."  1855,  2,  p.  445). 

But  little  need  be  said  on  its  chemical  properties  ;  still,  as  the 
detection  of  stains  of  meconium  on  clothing  may  occasionally  form  a 
part  of  the  medical  evidence,  a  few  observations  are  here  required. 
The  stains  which  it  produces  are  of  a  brownish-green  colour,  very 
difficult  to  remove  by  washing.  They  stiffen  the  fabric,  and  are 
usually  slightly  raised  above  the  surface,  without  always  penetrating  it. 
Meconium  forms  with  water  a  greenish-coloured  liquid,  having  an  acid 
reaction,  and  a  boiling  heat  does  not  affect  the  solution.  Nitric  acid, 
and  also  sulphuric  acid  and  sugar,  yield  with  it  the  green  and  red- 
coloured  compounds  which  they  produce  with  bile.  Cholesterm  may 
be  separated  from  it  by  hot  ether. 

It  may  be  remarked,  in  reference  to  stains  produced  by  the  faeces 
of  a  child  which  has  survived  birth,  that  until  the  fifth  or  sixth  day 
they  retain  a  dark-green  or  greenish-yellow  colour.  On  the  seventh 
day  after  birth,  they  generally  acquire  a  bright-yellow  colour,  like  that 
of  "the  yolk  of  egg;  and  this  colour,  if  the  child  is  in  health,  they  will 
retain  during  all  the  time  that  it  is  suckled. 

The  presence  of  stains  of  meconium  on  the  clothing  of  a  child  has 
been  considered,  in  the  absence  of  any  evidence  from  the  lungs,  to 
furnish  sufficient  proof  that  a  cliild  has  been  horn  alive. 
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In  1850,  the  body  of  a  child,  complotoly  dried  or  mummified,  was  found  concealed 
in  a  hollow'space  in  the  chimney  of  a  house.  From  the  dry  state  of  the  body,  it  had 
apparently  been  there  for  a  considerable  time.  Bergoret  found  it  to  have  the 
characters  of  a  mature  female  child.  It  was  wrapped  in  linen,  which  was  marked  by 
two  kinds  of  stains,  some  of  a  deep-green  almost  black  (meconium),  and  others  of  a 
reddish-browu  colour  (blood).  The  internal  organs  had  been  completely  destroyed, 
chiefly  by  larvre  of  insects  of  which  many  of  the  dried  chiysalis-cases  were  found. 
The  skin  was  dried  to  a  parchment  condition.  Was  this  child  born  alive?  As  the 
lungs  were  destroyed,  Bevgeret  directed  his  attention  to  the  meconium-stains  on  the 
linen ;  and  he  concluded  from  these  that,  had  the  child  died  before  or  during  labour, 
the  greater  part  of  the  meconium  would  have  been  discharged  before  birth. 
Assuming  that  a  quantity  of  it  still  remained  in  the  bowels,  this  could  not  have 
been  discharged  fromthoin,  as  a  result  of  vital  contractility  after  death.  Further, 
the  portion  of  linen  around  the  nates  of  the  child  was  not  stained,  hence  there  had 
been  no  discharge  post  mortem,  after  the  dead  body  had  been  placed  in  the  chimney 
— leading  therefore  to  the  conclusion  that  the  linen  had  been  stained  by  the  natural 
discharge  from  a  child  born  living,  and  previous  to  the  disposal  of  its  body. 
Bergeret  also  inferred,  from  the  large  quantity  of  meconium,  that  it  had  been 
discharged  during  a  state  of  severe  suffering  resulting  from  a  violent  death  ("  Ann. 
d'Hyg.,"  1855,  2,  p.  442).  He  gave  his  opinion — 1.  That  this  mummy-child  was 
mature;  2.  That  it  was  born  alive,  and  that  it  died  fi-om  violence  soon  after  its 
bu-th  ;  and,  3.  That  its  death  probably  took  place  about  two  years  before  the  dis- 
covery of  the  body.  The  latter  conclusion  was  based  on  entomology,  i.e.  on  the 
condition  of  the  chrysalis- cases  and  the  larvte  of  the  Musca,  cariicm'a  found  in  the 
cavities  of  the  body.  The  facts  were  such  that,  in  Bergeret's  opinion,  a  shorter 
period  than  two  years  would  not  account  for  the  state  in  which  the  insects  were  dis- 
covered. A  woman  who  had  been,  it  was  supposed,  delivered  of  a  child,  was  tried 
iipon  this  evidence,  before  the  Jura  Com-t  of  Assizes,  on  a  charge  of  child-murder. 
The  jury  acquitted  her. 

There  was  no  evidence  of  live-birtli,  for  the  stains  of  meconium  on 
the  linen  might  be  accounted  for  irrespective  of  this  theory.  There 
was  no  evidence  of  murder,  for  all  the  facts  admitted  of  an  explanation 
on  the  assumption  that  the  child  had  been  either  still-born,  or,  if  born 
living,  that  it  had  died  from  natural  causes  soon  after  its  birth,  and  that 
its  body  had  been  concealed  in  the  spot  where  it  was  found.  Such  a  case 
only  shows  the  silly  lengths  to  which  some  people  will  go  in  their 
endeavours  to  escape  from  the  "  I  don't  know "  by  an  apparent 
cleverness  of  deduction. 

The  presence  of  natural  fluids,  therefore — such  as  blood,  meconium, 
or  the  watery  discharge  attending  deliver}^ — in  the  stomach  and  air- 
passages  of  a  new-born  child,  does  not  jorove  live-birth,  but  merely 
indicates  the  existence  of  some  living  actions  in  the  child  at  or  about 
the  time  of  its  birth.    It  is  otherwise  with  foreign  substances. 

7.  Foreign  Substances  in  the  Air-passages  and  Stomach.— 

Maschka  met  with  the  following  case  : — 

A  woman  was  secretly  delivered  of  a  child,  which  she  alleged  was  born  dead, 
but  she  did  not  produce  its  body  until  after  the  lapse  of  foui-teen  days,  when  it  was 
found  in  such  a  state  of  putrefaction  that  no  satisfactory  evidence  of  live-birth  was 
obtained  from  the  lungs.  These  organs,  as  well  as  the  heart  and  liver,  contained 
small  bladders  of  air  from  putrefaction  and  floated  on  water.  On  slight  com- 
pression, the  lungs  sank.  The  air-passages,  gullet,  and  stomach  contained  sand 
and  excrementitious  matter,  which  was  pressed  out  of  them  on  a  section  being 
made,  fhe  air-passagos  were  so  blocked  up  as  to  furnish  a  sufficient  cause  for  the 
prevention  of  breathing  and  for  death  fi-om  suffocation.  The  woman,  when  charged 
with  the  murder  of  her  child,  confessed  that  she  was  suddenly  delivered  while 
having,  as  she  supposed,  an  evacuation— that  she  fainted,  and  that  when  she 
recovered  she  found  she  had  been  delivered  of  a  child,  which  had  fallen  into  the 
^°V^»8,^^'a<l-  The  medical  evidence  was  in  accordance  with  this  condition 
ot  the  bocfy.   Maschka  concluded  that  the  child  had  come  living  into  the  world, 
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and  had  died  from  suffocation.  He  drew  this  inference  from  the  discovery  of 
excrement  and  sand  in  the  air-tubes,  lungs,  and  stomach.  He  considered,  from 
the  ajppearances,  that  in  the  aspiratory  eii'ort  to  breathe  (a  living  action)  the  child 
had  di-awn  these  substances  into  the  lungs,  and  further,  that  thoy  could  have  found 
their  way  into  the  stomach  only  by  the  act  of  swallowing.  These  actions  could  not 
have  taken  place  imtil  after  birth,  and  in  his  judgment  they  clearly  proved  that  the 
child  had  come  living  from  the  body  of  the  mother  (Horn's  Vierteljahrsschr.,  ISdo, 
I,  p.  37). 

In  one  case  a  woman  was  suddenly  delivered  of  a  child  while  sitting  over  a  slop- 
pail  of  dirty  water.  On  examining  the  body,  it  was  obvious  that  it  had  not 
breathed.  There  was  no  air  in  the  lungs,  but  a  quantity  of  dirty  water  like  that 
in  the  pail  was  found  in  the  stomach.  This  could  have  entered  the  organ  only  by 
the  act  of  swallowing,  and,  in  Eamsbotham's  opinion,  the  child  had  swallowed  the 
liquid  under  some  foetal  attempts  to  breathe.  The  coroner  who  held  the  inquest 
directed  the  jury  that  the  child  was  bom  dead ;  but  most  physiologists  will  consider 
that  the  power  of  swallowing  cannot  be  exerted  by  a  dead  child ;  and  as  its  body 
must  have  been  entirely  delivered  in  order  to  have  fallen  into  the  liquid,  there  was 
proof  that  it  had  been  born  living,  and  that  in  this  instance  it  had  died  after  it  was 
entirely  born,  by  the  prevention  of  the  act  of  breathing. 

The  inference  of  live-birth  in  these  cases  was  based  on  good  physio- 
logical grounds.  The  discover}^  of  foreign  substances,  which  from 
their  nature  could  not  have  entered  the  body  during  delivery,  is  a 
good  proof  of  entire  live-birth ;  but  we  ought  to  be  well  assured  that 
such  substances  could  not  have  accidentally  found  their  way  into  the 
body  after  birth.  Thus  it  might  be  suggested  in  defence  that  they 
had  penetrated  into  the  stomach  and  lungs  as  a  result  of  putrefaction, 
if  the  body  is  immersed  in  liquid.  It  will  be  for  the  examiner  to 
determine,  by  a  proper  examination  at  the  time,  how  far  this  can 
explain  the  facts.  The  discovery  of  excrementitious  matter  in  the 
interior  of  the  stomach  and  in  the  substance  of  the  lungs  was  a  proof 
that  the  child  had  exerted  the  living  acts  of  swallowing  and  aspiration. 

These  principles  may  be  applied  in  dealing  with  similar  cases.  In 
the  last  case  there  was  the  state  of  the  lungs  to  help  the  conclusion. 
If  the  body  of  a  child  is  so  putrefied  as  to  lay  open  the  stomach  and 
lungs  so  that  foreign  matters  can  have  free  access  to  them,  it  would  of 
course  be  unsafe  to  base  an  opinion  on  these  conditions. 

The  condition  of  the  urinary  bladder,  whether  empty  or  full,  is 
of  no  medico-legal  value  ;  it  may  be  emptied  before  birth  or  at  birth. 


Evidence  of  Live  Birth  from  the  Mode  of  Birth. 

It  has  been  suggested  that  when  a  child  is  born  by  the  feet,  and 
there  are  full  marks  of  respiration  in  the  lungs,  the  mode  of  bhth  will 
at  once  establish  that  the  body  must  have  been  entn-ely  m  the  world 
in  order  that  the  breathing  should  have  taken  place.  Herapath  met 
with  an  instance  of  this  kind.  It  is  assumed  [very  unjustifiably,  Ed.] 
that  the  head  under  these  circumstances  is  born  instantaneously,  and 
that  the  child  cannot  breathe  until  the  head  is  released  from  the  outlet. 
Before  such  a  conclusion  can  be  drawn,  there  should  be  clear  evidence 
that  the  child  was  actually  born  by  the  feet.  Herapath  has  published 
a  report  of  the  case  on  which  his  opinion  was  requested,  as  well  as 
the  gi'ounds  on  which-  he  would  rely,  to  establish  the  fact  that  a  child 
had  been  born  by  the  feet  {B.  M.  J.,  1859,  1,  p.  46). 

If  a  child  be  born  by  any  other  than  a  head-presentation  tlie 
chances  of  being  born  dead  are  very  materially  increased.   The  editor  is 


EVIDENCE  FBOM  UMBILICAL  CORD. 


247 


quite  at  a  loss  to  know  by  what  means  an  accoucheur  could  definitely 
fix  the  presentation  after  a  child  had  been  born. 

Evidence  of  Live  Birth,  eig.,  fbom  the  Umbilical  Cord. 
As  this  is  the  first  appearance  of  the  umbilical  cord  in  the  forensic 
area  there  is  no  more  convenient  place  in  which  to  consider  the  evidence 
It  ?s  capable  of  giving  from  every  side.    The  points  which  should  be 
noticed  about  the  cord  in  all  cases  are  :— 

1.  Pulsations  in  it  or  their  absence. 

2.  Mummification  of  it. 

3.  The  line  of  separation  at  the  navel. 

4*.  The  manner  in  which  it  has  been  severed. 
5.  Its  total  length  if  available. 

1.  Pulsations  in  it— These,  when  present,  are  accepted  as 
indubitable  evidence  of  live  birth  {vide  "Tenancy  by  Courtesy 
supra)  and  their  complete  and  continuous  absence  at  birth  would 
constitute  equally  sound  evidence  of  "born  dead"  (vide  p.  270).  Such 
pulsations,  or  their  absence,  it  is  abundantly  obvious,  can  only  be  sworn 
to  by  one  who  was  actually  in  attendance  at  parturition,  for  it  cannot 
for  a  moment  be  imagined  that  either  their  presence  or  absence  for  a 
few  minutes  would  leave  the  slightest  trace  that  could  be  discovered 
even  by  the  most  painstaking  autopsy.  The  possible  necessity  of  their 
being  required  for  '  tenancy  by  courtesy '  should  never  be  lost  sight  of 
by  accoucheurs  nor  midwives. 

2.  Mummification  of  it.— In  a  child  that  has  been  born  alive,  or 
has  survived  its  birth  for  a  period  of  from  twelve  to  twenty-four  hours, 
that  portion  of  the  umbilical  cord  which  is  contiguous  to  the  abdomen 
undergoes  certain  changes  :  thus  it  dries  and  becomes  slowly  shrivelled, 
and  in  from  three  to  five  days  it  separates  from  the  body  with  or  without 
cicatrisation . 

The  cord  does  not  separate  at  the  part  which  is  tied,  but  close  to 
the  abdomen.  It  separates  generally  within  five  days,  by  a  process  of 
sloughing ;  the  skin  connected  with  the  dead  portion  of  cord  present- 
ing a  red  line,  arising  from  capillary  congestion.  During  the  separation 
of  the  navel-string  the  umbilical  vessels  are  gradually  closed.  The 
obliteration  of  these  vessels  is  effected  in  a  peculiar  manner.  The 
calibre  diminishes  as  a  result  of  a  concentric  thickening  of  the  coats,  so 
that,  while  the  vessel  retains  its  apparent  size,  its  cavity  is  gradually 
blocked  up.  A  quill  would  represent  the  form  of  the  vessel  in  the 
foetal  state,  and  a  stem  of  a  tobacco-pipe  in  the  obliterated  state.  It 
is  only  by  cutting  through  the  vessel  that  the  degree  of  obliteration  can 
be  determined. 

The  state  of  the  umbilical  cord  has  often  furnished  good  evidence  of 
live-birth,  when  the  other  circumstances  of  the  case  were  inadequate  to 
furnish  decisive  proof.  In  the  following  instance  it  might  have  been 
suspected,  but  for  the  state  of  the  cord,  that  the  child  had  been  still-born, 
and  that  its  lungs  had  been  artificially  inflated. 

_  In  consequence  of  some  suspicion  respecting  tlie  cause  of  death,  the  body  of  a 
cliild  had  been  exhumed  soon  after  burial.  It  weighed  nearly  five  pounds,  and  was 
eighteen  inches  long ;  the  opening  for  tho  navel  was  exactly  in  the  centre  of  the 
body.    The  hair  on  the  scalp  was  about  an  inch  in  length,  and  plentiful ;  the  nails 
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reached  to  the  extremities  of  tlie  fingers  and  toes.  There  was  no  mark  of  violence 
about  It.  Lhe  naud-strhuj  had  separated  by  the  natural  process,  but  the  skin  around 
It  was  not  quite  healed.  The  tendon  of  one  of  the  muscles  of  the  leg  was  vr»- 
mment,  and  apparently  contracted  at  the  instep.  The  left  testicle  alone  had 
descended  into  the  scrotum— the  right  was  still  in  the  inguinal  canal.  This 
rendered  it  probable  that  the  child  had  not  quite  reached  maturity.  It  was  by  the 
peculiarity  of  the  instep  that  the  body  of  the  child  was  identified.  In  the  first 
instance  the  body  of  another  child  had  been  brought  from  the  same  burial-gi-ound, 
but  rejected,  from  the  absence  of  this  appearance  of  the  foot  (c/.  "Identity" 
Vol.  I.).  On  opening  the  chest,  the  lungs  were  observed  to  be  situated  at  the 
back  part  and  not  filling  the  cavity.  They  weighed  together  861  grains— the 
right  weighing  430,  and  the  left  431  grains.  The  heart,  thymus  gland,  and  lungs 
wore  placed  together  on  water,  but  they  immediately  sank.  The  lungs,  when 
separated  from  the  other  organs,  floated,  but  with  a  slight  degree  of  buoyancy. 
Indeed,  this  was  established  by  the  fact  that  they  sank  with  the  heart  and  thymus 
attached.  The  lungs  were  cut  into  twenty-two  pieces  ;  three  pieces  from  the  apex 
sank ;  the  remaining  nineteen  pieces  floated,  and  they  were  not  made  to  sink  by 
pressure.  The  foramen  ovale  was  but  slightly  open  and  contracted,  as  well  as  the 
ductus  arteriosus,  to  about  one-half  of  the  foetal  diameter.  The  bladder  was 
perfectly  empty — the  intestines  contained  only  mucus. 

The  conclusions  at  the  inquest  were  : — 1.  That  the  child  had  been 
born  alive,  and  had  lived  certainly  not  less  than  three  days,  and  pro- 
bably longer.  2.  That  respiration  during  that  time  had  been  but 
imperfectly  established.  3.  That  in  all  probability  the  child  had  died 
a  natural  death.  The  conchisions  were  well  warranted  b,y  the  facts. 
Experiments  on  the  lungs  were  here  not  necessary,  owing  to  the  state 
of  the  umbilical  cord.  It  was  subsequently  proved  that  the  child  had 
lived  eight  days  after  birth. 

It  is  commonly  stated  that  once  such  drying  of  the  cord  has 
appeared  it  cannot  be  removed  by  soaking  in  water.  From  experiments 
made  by  the  editor  in  1904,  he  is  able  to  state  that  such  is  not  in 
accordance  with  facts. 

The  dried  piece  of  the  cord  of  a  child  that  died  thi-ee  days  after  birth  was  placed 
by  him  in  a  bottle  of  ordinary  tap  water  for  a  week  or  more ;  at  the  end  of  this  time 
it  had  resumed  a  supple  appearance,  and  was  still  tough,  but  all  traces  of  its  being 
mummified  had  disappeared.   He  made  many  similar  experiments  with  like  results. 

It  is  stated  that  if  a  dead  born  child  be  thrown  into  water  the  cord 
undergoes  a  liquefactive  form  of  decomposition  instead  of  mummifica- 
tion ;  this  is  probably  true,  as  all  observation  and  experiment  show  that 
the  drying  is  a  purely  physical  change,  which,  of  course,  cannot  go  on 
vvlien  the  cord  is  submerged.  It  follows  that  if  a  child  be  removed 
from  the  water  with  a  mummified  cord  attached  to  it,  the  evidence  is 
complete  that  the  child  was  kept  in  a  dry  place  for  a  sufficient  length 
of  time  for  mummification  to  have  taken  place,  and  hence  is  corrobora- 
tive in  a  very  high  degree  of  any  other  signs  of  live  birth,  though  it 
must  not  be  assumed  that  a  dry  cord  is  in  itself  proof  that  the  child 
lived  while  the  cord  was  drying. 

3.  The  Line  of  Separation  at  the  Umbilicus. — It  is  stated 

that  even  at  birth  a  reddish  ring  may  be  noted  at  the  insertion  of  the 
cord  in  the  skin  at  the  umbilicus  (Tidy)  ;  this  disappears  after  death, 
and  must  not  be  confounded  with  the  line  of  inflammation,  which 
appears  about  the  third  day  at  the  point  in  the  skin  from  which  the 
cord  will  fall.  The  mummified  cord,  being  dead  tissue,  is  separated 
from  the  living  skin  of  the  infant,  by  a  process  whicli  in  its  totality  is 
known  as  inflammation  ;  this  inflammation  is  as  indubitable  a  sign  of 
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life  as  it  is  possible  to  get :  when,  therefore,  this  ring  of  inflammation 
is  found  on  a  dead  child,  we  have  at  once  complete  and  final  proof  of 
life  for  at  least  say  tliirty-six  hours  (it  is  probably  nearer  to  seventy- 
two  hours).  The  cord  actually  falls  olf  owing  to  the  changes  in  the 
tissues  at  the  umbilicus  at  some  period  between  the  second  and  the 
tenth  dav  (M.  Bouchand  and  Mdme.  Alliot,  of  the  Paris  Maternite), 
the  fourth,  fifth,  and  sixth  days  accounting  for  a  very  large  majority  of 
the  cases ;  at  its  fall  it  leaves  a  small  open  wound  which  heals  in  two 
or  three  days'  time.  If  then  this  wound,  or  suppuration,  or  a  healed 
scar  be  found,  we  get  further  conclusive  proof  of  life  for  a  period  to  be 
measured  by  days,  say  from  four  to  about  twelve. 

4.  The  Manner  of  Severance  of  the  Cord.— This  in  itself  is 

not  a  matter  of  very  great  importance,  as  a  rule,  either  to  the  child 
or  to  the  mother,  but  in  a  medico-legal  inquiry  on  a  dead  chihl 
it  may  suddenly  assume  the  very  highest  importance  as  a  piece  of 
•corroborative  evidence ;  it  must,  therefore,  be  most  carefully  noted 
and  recorded. 

The  editor  made  many  efforts  to  sever  the  cord  by  simple  tearing, 
but  such  was  the  slipperiness  of  it  that  he  never  succeeded  in  doing  so 
by  simply  twisting  it  round  his  hands,  he  had  invariably  to  get  some 
dry  article  with  which  to  obtain  sufficient  purchase  ;  in  his  efforts  he 
noted  that  he  forced  the  jelly,  of  which  the  bulk  of  its  structure  is 
formed,  up  into  irregular  heaps,  so  to  speak,  within  the  coverings  of 
the  cord  ;  it  might  be  important  to  notice  this  as  corroborative  of  a 
woman's  statement  that  she  had  thus  severed  the  cord. 

If  again  the  cord  is  cleanly  cut  this  would  tend  to  set  aside  the 
explanation  of  the  child  having  accidentally  dropped  from  the  female, 
because  in  such  an  accident  the  cord  should  be  found  ruptured.  The 
practitioner  should  make  a  careful  examination  of  the  divided  ends  of 
the  cord  by  the  aid  of  a  lens,  or  a  rupture  mKy  be  mistaken  for  a 
section  with  a  sharp  instrument.  For  this  purpose  it  should  be  spread 
out  at  length  on  a  board.  Higginsou  published  a  case  of  some  interest 
in  this  point  of  view. 

The  child  fell  from  the  mother,  and  the  cord  broke  spontaneously.  "  The  torn 
•ends  were  nearly  as  sharp-edged  and  flat  as  if  cut  "  [Med.  Oaz.,  vol.  48,  p.  985). 

This  case  proves  that  a  careless  or  hasty  examination  of  the  ends 
of  the  cord  may  lead  to  a  serious  mistake.  Sometimes  the  mark  of  a 
previous  cut  may  be  found  on  the  cord  near  one  of  its  divided  ends — 
the  first  cut  with  the  scissors  not  having  effectually  divided  it. 

In  one  case  (Lewes  Lent  Ass.,  1852),  Gardner  proved,  in  reference  to  the  body 
of  a  child  which  had  been  found  in  a  privy,  that  the  cord  had  been  ineffectually  cut 
in  one  spot  previous  to  its  complete  division  in  another  part.  The  cord  had  been 
also  pulled  out  after  this  cut,  so  as  to  elongate  the  vessels ;  hence  they  projected 
from  one  part  of  the  sheath  at  one  cut  portion,  while  they  were  retracted  in  the 
other.  Ihis  accurate  observation  showed  not  only  that  the  cord  had  not  been 
"^r^v^i^  .J  •^'^'^  accidentally  falling  from  the  mother,  but  it  served  to 
establish  the  identity  of  the  placenta,  which  was  found  concealed  at  a  distance 
irom  the  body.  When  the  cord  is  lacerated,  this  will  be,  cceteris  parihis,  in 
favour  of  the  woman  s  statement  as  to  the  mode  in  which  her  deliverv  occurred. 

Ihe  body  of  the  child,  which  was  found  in  the  soil  of  a  privy,  was  putrefied, 
but  the  lu^gs  had  not  undergone  putrefaction.  Both  feet  wore  "wanting  and  the 
bones  oi  the  legs  wore  exposed,  owing  to  the  removal  of  the  soft  parts.  There  were 
no  marks  of  murderous  violence  on  the  head,  neck,  or  upper  part  of  the  body. 
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About  six  inclies  of  tlie  navel-stiing  wore  tittach.Gd  to  tlis  abdomen,  and  tbis  bad 
not  been  lacerated,  but  sharply  cut  tbrougb.  This  observation  was  of  importance, 
for  it  proved  that  the  woman  had  not  been  accidentally  delivered  while  sitting  in 
the  privy,  or  the  cord  would  have  been  found  lacerated. 

The  main  questions  were : — Did  this  child  come  into  the  world 
living,  and  was  its  death  attributable  to  violent  oi  accidental  causes  ? 
Grains  of  sand  and  particles  of  coal  were  found  upon  the  tongue,  and 
in  the  fauces,  larynx,  windpipe  and  its  ramifications,  as  well  as  in 
the  pharynx  and  gullet,  the  mucous  membrane  in  these  parts  being  of 
a  brownish-red  colour.  The  lungs  were  placed  backwards  in  the  chest, 
the  sharp  edges  reclining  on  the  sides  of  the  pericardium ;  they  had  a 
bluish-brown  colour  behind,  but  they  were  of  a  light  red  with  stellated 
patches  of  redness  in  front.  The  substance  of  the  organs  was  not 
putrefied,  it  was  elastic  when  pressed,  and  crepitated  on  being  cut. 
They  contained  a  moderate  amount  of  blood.  Both  lungs  floated  on 
water  entire  and  divided.  The  stomach  contained  an  offensive  dark- 
coloured  fluid,  mixed  with  grains  of  sand,  pieces  of  coal,  and  other 
foreign  matters.  The  conclusions  drawn  were  that  this  child  was 
mature,  that  it  had  been  born  alive,  the  navel-string  designedly  cut, 
and  its  body  afterwards  thrown  into  the  place  where  it  was  found,  for 
the  purpose  of  concealment.  The  inference  of  the  child  having  been 
born  alive  was  based  on  the  justifiable  grounds  that  there  had  been 
incipient  breathing  or  attempts  at  breathing.  This  was  proved  by  the 
state  of  the  luugs  and  the  foreign  svibstances  found  in  the  air-passages. 
There  had  also  been  the  power  of  swallowing,  the  same  substances 
having  been  found  in  the  stomach.  For  however  short  a  time,  these 
conditions  proved  that  the  child  had  lived,  and  had  breathed  after  it 
was  born.  The  cause  of  death  was  assigned  to  suffocation  and  the 
prevention  of  breathing. 

A  girl,  who  stated  that  she  was  not  aware  of  her  pregnancy,  was  suddenly 
delivered  while  sitting  on  a  night-stool.  According  to  her  account,  she  fainted, 
and  on  coming  to  herself  she  found  the  child  on  the  floor  dead.  The  child  had 
fully  breathed,  the  umbilical  cord  had  been  cut,  and  there  was  no  mark  of 
violence  on  the  body. 

The  cause  of  death  was  assigned  to  exposure,  and  the  absence  of 
those  attentions  required  by  a  new-born  child,  as  well  as  to  congenital 
debility  ("Ann.  d'Hyg.," "  1868,  2,  p.  173).  The  woman  was  found 
guilty  of  causing  the  death  of  her  child  by  imprudence,  inattention,  and 
neghgence.  The  cutting  of  the  cord  was  suspicious  that  her  tale  was 
untrue. 

If  the  cord  be  ruptured  by  natural  accident  the  free  ends  are  usually 
irregularly  lacerated,  and  the  rupture  takes  place  either  near  to  the 
placental  or  the  navel  end,  more  commonly  within  a  few  inches  of  the 
navel.  In  twenty-one  of  the  cases  observed  by  Klein,  it  was  found  to 
have  been  forciblv  torn  out  of  the  abdomen  ;  but  it  may  be  torn  or 
lacerated  at  any  part  of  its  length,  although  the  rupture  is  commonly 
observed  near  to  one  extremity.  Among  the  cases  of  sudden  delivery 
which  occurred  to  Olshausen,  the  cord  was  torn  through  at  three 
inches  from  the  navel  in  one  instance,  and  no  bleeding  followed.  In 
two  the  cord  was  torn  through  its  middle,  and  at  first  there  was  great 
bleeding ;  in  three  other  cases  it  was  torn  close  to  the  navel,  and  no 
bleeding  had  occurred.    In  four  instances  the  cord  was  torn  at  fave 
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or  six  inches  from  the  navel,  and  there  was  no  bleeding,  although  it 
remained  imtied  for  ten  minutes.  t  , 

In  E.  V.  Martin  (Lewes  Lent  Ass.,  1860),  a  medical  witness  was 
asked  by  the  judge  whether  a  rupture  of  the  cord  might  not  ead  to 
fatal  bleeding.  The  above  facts  show  that  a  rupture  ot  the  cord  is  not 
necessarily  fatal,  even  when  the  circumstances  are  unfavourable  to  the 
child  by  reason  of  the  closeness  of  the  rupture  to  the  abdominal  end. 

5  The  Length  of  the  Cord— Should  this  by  some  accident  be 
available  it  should  be  recorded,  for  though  it  cannot  help  us  m  cases 
of  fractured  skull  from  falls  upon  floors,  etc.,  it  may  be  of  material 
importance  if  it  be  alleged  that  the  child  was  strangled  by  it. 

The  length  varies  from  some  six  or  eight  inches  up  to  as  much  as 
five  feet,  but  figures  are  here  useless  when  facts  in  a  given  case  are 
obtainable. 

Evidence  of  Live  Birth  from  the  Skin. 

The  skin  of  a  new-born  child  is  of  a  bright  red,  and  is  covered  with 
a  greasy  material  known  as  vernix  caseosa.  This  observation  is  in 
itself  of  no  importance,  except  that  if  the  child  have  been  washed,  this 
vernix  caseosa  will  have  disappeared,  and  its  presence  or  absence  may 
be  a  point  corroborating  or  negativing  the  tale  of  the  incriminated 
person  or  the  tale  of  others.  It  becomes  a  bit  of  circumstantial  evidence 
which  may  possibly  be  of  importance  in  this  way. 
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SUB-SECTION  J.— INFANTICIDE. 

This  will  be  discussed  under  the  following  beads  : — 

1.  Definition  of  tbe  crime. 

2.  Attitude  of  tbe  law  and  judges  towards  tbe  crime. 

3.  Natural  causes  of  death  at  birth. 

4.  Was  this  child  born  dead  ? 

6.  Violent  or  criminal  causes  of  death. 

Definition  of  the  Crime. 

By  infanticide  we  are  to  understand  in  medical  jurisprudence,  tbe 
murder  of  a  new-born  child.  The  EngHsb  law,  however,  does 
not  regard  child-murder  as  a  specific  crime  ;  it  is  treated  like  any 
other  case  of  murder,  and  is  tried  by  those  rules  of  evidence  which 
are  admitted  in  cases  of  felonious  homicide.  In  stating  that  infanti- 
cide is  the  term  applied  to  the  murder  of  a  neio-horn  child,  it  is  not 
thereby  implied  that  the  wilful  killing  should  take  place  within  any 
particular  period  after  birth.  Provided  the  child  be  actually  born, 
und  its  body  entirely  in  the  world,  it  matters  not  whether  it  has  been 
destroyed  within  a  few  minutes,  or  several  days  after  its  birth.  In  the 
greater  number  of  cases  of  infanticide,  liowever,  we  find  that  the  murder 
is  commonly  perpetrated  either  at  the  time  of  birth,  or  within  a  few 
hours  afterwards. 

Injuries  during  Birth,  fatal  after  Birth. — If  injuries  should 
be  criminally  inflicted  on  a  child  during  birth,  and  the  child  be  born 
alive  and  afterwards  die  from  the  injuries  so  caused,  the  case  (infanti- 
cide in  fact)  would  be  murder  or  manslaughter,  according  to  the 
circumstances.  The  following  instance  is  reported  by  Chitty  {Med. 
Jour.,  p.  416  ;  also  "  Ai-chbold,"  p.  345)  :— 

A  man  named  Senior,  an  unlicensed  medical  practitioner,  was  tried  in  1832  for 
the  manslaughter  of  an  infant,  by  injuries  inflicted  on  it  at  its  birth.  The  prisoner 
practised  midwifery,  and  was  called  to  attend  the  prosecutrix,  who  was  taken  in 
labour.  The  evidence  showed  that  when  the  head  of  the  child  presented,^  the 
prisoner,  by  some  mismanagement,  fractured,  and  otherwise  so  injured  the  cranium, 
that  it  died  immediately  after  it  was  born. 

It  was  argued,  in  defence,  that  as  the  child  was  not  born  {in  ventre 
sa  mere)  at  the  time  the  wounds  and  injuries  were  inflicted,  the  prisoner 
could  not  be  guilty  of  manslaughter.  The  judge,  however,  held  that 
as  the  child  was  born  alive  and  had  died  from  the  violence,  the  case 
might  be  one  of  manslaughter.  This  opinion  was  afterwards  confirmed 
by  the  other  judges,  and  the  prisoner  was  convicted.  From  the 
decision  in  this  case,  it  will  be  seen  that  the  law  makes  the  question  of 
criminality  to  depend  upon  the  period  at  which  the  injuries  prove /aiai!, 
and  not  upon  the  time  at  which  they  are  inflicted  on  the  body  of  a 
child  ;  and  had  the  prisoner  effectually  destroyed  the  child  before  it  was 
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entirely  bovn,  he  would  not  have  been  guilty  of  any  crime.  The 
decision  appears  to  depend  on  this  principle  of  the  criminal  law,  that 
the  person  killed  must  be  a  reasonable  creature  in  being,  and  "  in  the 
Queen's  (or  King's)  peace  "  ;  therefore  to  kill  a  child  in  its  mother's 
womb  (or  during  birth)  is  no  murder  ("Archbold,"  p.  345).  The 
child,  unless  entirely  born  alive,  does  not  come  under  the  description 
above  given.  According  to  the  words  of  one  judge,  it  is  not  an 
"  inhabitant  of  this  world,"  although  it  is  under  many  circumstances 
medically  but  not  legally  a  livinc/  child. 

If  a  child  is  born  alive,  as  a  result  of  criminal  abortion,  and  die, 
not  from  any  violence  applied  to  its  body,  but  as  an  effect  of  its  being 
immature,  this  will  be  sufficient  [when  proved  ! — Ed.]  to  render  the 
party  causing  the  abortion  indictable  for  murder. 

Attitude  op  the  Law  and  Judges  toward  the  Crime. 

Although  the  law  of  England  treats  a  case  of  infanticide  as  one  of 
ordinary  murder,  yet  there  is  a  difference  in  the  nature  of  the  medical 
evidence  required  to  establish  the  murder  of  a  new-born  child.  It  is 
well  known  that  many  children  come  into  the  world  dead,  and  that 
others  die  from  various  causes  either  during  or  soon  after  birth.  In 
the  latter  the  signs  of  their  having  lived  are  frequently  indistinct. 
Hence  to  provide  against  the  danger  of  erroneous  convictions,  the  law 

assumes  that  every  new-born  child  has  been  born  dead,  until 

the  contrary  appears  from  the  medical  or  other  evidence.  The  onus  of 
proof  that  a  living  child  has  been  destroyed,  is  thereby  thrown  on  the 
prosecution,  and  no  evidence  imputing  murder  can  be  received,  unless 
it  is  first  made  certain,  by  medical  or  other  facts,  that  the  child 
survived  its  birth,  and  was  legally  a  living  child  when  the  alleged 
violence  was  offered  to  it.  Hence  there  is  a  most  difficult  duty  cast 
upon  a  medical  witness  on  these  occasions.  In  the  greater  number  of 
cases  the  woman  is  delivered  in  secrecy,  and  no  one  is  present  to  give 
evidence  respecting  the  birth  of  the  child.  It  is  under  these  circum- 
stances that  medical  evidence  is  especially  required.  A  medical  man 
should  be  especially  cautious  in  putting  questions  to  a  woman  charged 
with  this  crime. 

Body  of  the  Child  not  Discovered.— In  cases  of  child-murder, 
medical  evidence  is  commonly  founded  on  an  examination  of  the  body 
of  the  child;  but  it  must  be  borne  in  mind,  that  a  woman  maybe  found 
guilty  of  the  crime,  although  the  body  of  the  child  is  not  discovered  : 
it  may  have  been  destroyed  by  burning,  or  otherwise  disposed  of,  and  a 
medical  witness  may  have  only  a  few  calcined  bones  to  examine.  In 
these  cases  of  the  non-production  of  the  body,  good  legal  evidence  of 
the  murder  would,  however,  be  demanded ;  and  this  evidence  should 
he  such  as  would  fully  establish  a  matter  of  fact  before  a  jury.  The 
production  of  the  body  of  the  child  is  therefore  no  more  necessary  to 
conviction  than  in  any  other  case  of  murder.  A  woman  has  been  tried 
for  the  murder  of  her  child,  the  body  of  which  was  never  discovered. 

J  he  subject  of  chdd-murder  has  greatly  attracted  the  attention  of 
medical  jurists  by  reason  of  the  facility  with  which  the  crime  may  be 
perpetrated,  and  the  great  difficulty  of  bringing  it  home  to  the  offender. 
Ihe  reports  of  inquests  show  that  the  deaths  of  infants  are  very 


254 


INFANTICIDE,  LAW  ON 


numerous,  and  that  they  frequentl}^  occur  under  circumstances  involving 
great  suspicion.    In  1891  verdicts  of  murder  were  returned  in  eightj^- 
four  cases  of  children  under  one  month  old.    The  strongest  motive 
•  for  destroying  the  infant  appears  to  be  shame  or  the  disgrace  of 
having  an  illegitimate  child.     The  crime  is  as  a  rule  only  attempted 
where  pregnancy  has  not  been  discovered,  find  where  delivery  is 
effected  in  concealment.     If  the  child  has  been  secretly  destroyed, 
the  first  opj)ortunity  is  taken  of  casting  its  body  into  the  streets. 
AVhen  the  dead  body  of  the  child  is  secreted  on  the  premises,  discovery 
generally  takes  place.    In  several  instances  the  mothers  of  newly-born 
dead  children  have  been  brought  before  the  coroner's  court.  There 
is  usually  considerable  reluctance  on  the  part  of  a  coroner's  jury 
to  return  a  verdict  of  wilful  murder,  when  the  mother  may  be  sent  to 
take  her  trial  at  the  assizes  for  murder.    Usually,  when  the  evidence 
of  guilt  has  been  so  clear  that  coroners'  j  uries  have  found  verdicts  of 
wilful  murder,  the  prisoners  have  been  subsequently  acquitted  on  their 
trials.    In  the  report  of  the  Committee  appointed  to  inquire  on  the 
best  means  of  preventing  the  destruction  of  the  lives  of  infants  (July, 
1871),  it  is  stated  that  the  number  of  infants  found  dead  in  the 
Metropolitan  and  City  Police  districts  during  the  year  1870,  was  276. 
The  editor  believes  that  the  number  in  recent  years  is  as  great  if  not 
greater.    The  greater  number  of  these  infants  were  less  than  a 
week  old. 

It  will  be  seen,  from  the  nature  of  the  medical  proofs  required,  that 
a  conviction  for  child-murder  in  England,  in  the  present  state  of  the 
law,  seldom  takes  place.  Notwithstanding  the  frequency  of  the  crime, 
juries  appear  to  shrink  from  returning  a  verdict  of  murder,  even  where 
the  medical  facts  would  fully  justify  it,  but  they  almost  invariably  fall 
back  upon  the  minor  offence  of  which  the  accused  person  may  be 
convicted,  namely,  that  of  concealment  of  birth  [vide  p.  69).  This, 
in  fact,  in  reference  to  the  crime  with  which  the  prisoner  is  charged, 
amounts  to  a  verdict  of  not  proven.  In  some  cases,  however,  under 
the  direction  of  some  of  our  judges,  verdicts  of  manslaughter  have 
been  returned. 

The  frequent  acquittals  which  take  place  on  charges  of  child- 
murder,  in  spite  of  strong  evidence  of  criminality,  most  probably 
depend  on  the  fact,  that  there  are  many  extenuating  circumstances  m 
a  prisoner's  favour  which  the  law  does  not  recognise.  Hitherto  juries 
have  had  no  alternative  but  to  convict  the  woman  of  murder,  or  to  find 
her  guilty  of  the  misdemeanour  of  concealment  of  birth.  Whatever 
doubt  may  be  thrown  on  a  case  by  the  forms  of  law  and  the  rules  of 
evidence,  there  can  be  no  doubt  medically  that  living  children  are 
irequently  destroyed  at  birth,  and  that  the  criminal  law,  from  the 
peculiar  nature  and  stringency  of  the  proofs  required  to  estabhsh  guilt, 
has  hitherto  failed  to  reach  the  perpetrators.  Lankester  stated  that  he 
had  held  inquests  in  sixty-nine  cases  of  new-born  children,  and  in 
fifty-six  of  these  the  coroner's  juries  returned  verdicts  of  "  wilful 
murder."  In  every  instance  with  which  he  was  acquainted  the  persons 
charged  had  been  acquitted  of  the  crime,  against  evidence  of  the  most 
obvious  and  convincing  kind.  The  fact  is,  he  observes,  "the  prose- 
cutor judge,  and  jury  are  all  anxious  to  avoid  a  verdict  which  consigns 
to  death  a  woman  who,  in  nine  cases  out  of  ten,  has  been  more  sinned 
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iifirtinst  than  sinning."  This,  he  remarks,  will  probably  be  the  case  so 
long  as  the  law  inflicts,  or  threatens  to  inflict,  death  for  infant-murder. 

In  E.  V.  Tommey  (Warwick  Lent  Ass.,  1854),  tried  boforo  Ooloridgo  J.,  in 
wliich  a  medical  witness  declined  to  say  positively  that  a  child  was  born  alive  and 
had  breathed  after  birth,  the  jury  convicted  the  prisoner  of  manslaughter. 
Eospiration  had  been  established,  but  it  was  admitted  by  the  witness  that  this 
mi-ht  have  occurred  during  birth  or  afterwards.  There  was  a  cut  on  the  right  side 
of  the  neck  of  the  chUd,  and  a  circular  wound  m  the  windpipe. 

In  a  case  tried  before  Brett,  J.  (Winchester  Sum.  Ass.,  July,  1871),  a  woman 
was  indicted  for  the  wilful  murder  of  her  newly-born  child  under  highly  suspicious 
circumstances.    The  jury  returned  the  usual  verdict  of  "  concealment  of  birth. 

The  judge,  in  sentencing  her,  said  she  had  escaped  from  the  charge 
of  murder  by  the  indulgence  of  the  law,  and  from  that  of  manslaughter 
by  the  too  indulgent  verdict  of  the  jury. 

In  another  case  tried  by  the  same  judge  (B.  v.  Mayiuvrd,  Devon  Lammas 
Ass.,  1871),  the  medical  evidence  showed  that  the  child  was  newly-born  and  quite 
matui-e.  Its  head  had  been  removed  from  the  body,  and  the  right  leg  had  been 
cut  off  above  the  knee.  On  the  neck,  behind  the  shoulder,  there  was  a  bruise  on 
the  skin  of  a  dark-blue  colour,  about  three  inches  in  diameter.  The  umbilical  cord 
had  been  torn  or  cut  at  about  seven  inches  from  the  body.  There  were  slight 
superficial  wounds  on  the  back  of  the  neck  and  other  parts  of  the  body,  which  was 
generally  pale.  The  lungs  contained  air,  and  readily  floated,  even  when  cut  into 
manyipieces.  Air  escaped  by  pressure  under  water,  and  the  pressed  portions  still 
floated.  From  these  facts  the  medical  witness  stated  that  the  child  had  been  born 
alive,  and  had  died  from  haemorrhage.  The  prisoner  had  made  a  statement  to  the 
effect  that  the  child  was  born  alive. 

The  judge,  in  summing  up  the  case,  instead  of  taking  the  usual 
course,  i.e.  of  leaving  the  jury  to  decide  between  "murder"  and 
"concealment  of  birth,"  impressed  upon  them  strongly  that,  if  not 
guilty  of  murder,  they  must  consider  whether  the  prisoner  was  not 
guilty  of  manslaughter.  She  was  guilty  of  murder,  if,  after  the  child 
was  born  alive,  she  by  an  act  of  hers  caused  its  death,  intending  to  kill 
it.  She  was  guilty  of  manslaughter,  if,  after  the  child  was  born  alive, 
she  committed  an  act  of  culpable  negligence,  by  which  the  death  of  the 
child  was  caused,  or  by  which  the  child  was  not  permitted  to  live,  when 
it  otherwise  would  have  lived.  The  jury  returned  a  verdict  of  man- 
slaughter. In  another  case  {R.  v.  Sell,  Hereford  Lent  Ass.,  1873), 
before  the  same  judge,  the  prisoner,  who  was  tried  on  a  charge  of 
child-murder,  was  found  guilty  of  manslaughter. 

In  another  case,  Willes,  J.,  adopted  the  same  course  as  Brett,  J.  [R.  v.  Lihhey, 
Cornwall  Lammas  Ass.,  1871).  The  prisoner  was  a  married  woman,  charged  with 
the  murder  of  her  illegitimate  child.  The  body  was  found  mutilated,  and  partly 
burnt.  The  head,  arms,  and  le^s  had  been  severed.  The  lungs  contained  air,  and 
readily  floated,  entire  and  divided.  They  were  of  a  red  coloui-,  and  distinctly 
mottled.  It  was  concluded  that  the  child  was  mature,  that  it  had  fully  breathed, 
and  from  the  retraction  of  the  skin,  that  the  cuts  were  made  during  life,  or  soon 
after  death.  There  was  no  disease  in  the  parts  of  the  body  examined  to  account 
for  death.  It  was  proved  that  the  woman  had  concealed  the  mutilated  body  of  the 
child,  and  had  tried  to  get  rid  of  it  by  burning.  She  said  the  burnt  bones  found,  and 
some  blood  on  a  rug,  were  those  of  a  fowl.  The  bones  were  those  of  a  child,  and 
the  blood  was  not  that  of  a  fowl.  The  defence  was  simply,  "  no  proof  of  separate 
existence,"  i.e.  no  proof  that  the  child  was  "born  alive."  The  prisoner  in  thin 
case  had  denied  her  pregnancy,  had  concealed  her  delivery,  and  had  mutilated  and 
partly  burnt  the  body  of  the  child. 

The  judge  thu§  expressed  his  views  regarding  the  law  as  it  is 
applicable  to  cases  of  infanticide  :  "  There  was  no  doubt  the  question 
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was,  whether  the  case  should  be  described  as  one  of  murder  or  man- 
slaughter. Looking  at  the  facts,  as  far  as  he  could  judge,  the  difficulty 
that  presented  itself  most  conspicuouslj'  was  the  difficult}'  in  defining 
a  complete  birth.  The  state  of  the  law  on  that  point  was  extremelj' 
perplexing.  If  a  woman  could  be  proved  to  have  been  confined 
unassisted,  with  a  view  to  take  away  the  life  of  a  child,  it  would  be  an 
act  of  murder;  if,  on  the  other  hand,  with  no  intention  of  killing  the 
child,  she  was  delivered,  she  undertook  to  do  all  without  assistance 
that  a  careful  and  skilful  person  would  do  for  her,  and  if  she  neglected 
this,  she  was  guilty  of  manslaughter."  The  jury  returned  a  verdict  of 
manslaughter. 

There  could  be  no  reasonable  doubt  that  in  this,  as  in  nu^merous 
other  cases  of  murder  with  mutilation,  the  child  was  born  alive. 
With  the  evidence  of  full  and  perfect  breathing,  there  was  nothing  to 
render  it  probable  that  this  child  had  died  from  natural  causes  during 
birth  ;  and  although  there  was  no  absolute  proof  of  a  separate  existence, 
there  was  everything  in  favour  of  this  view.  It  was,  from  the  whole 
of  the  circumstances,  far  more  probable  that  this  child  had  been 
destroyed  and  mutilated  while  living  after  hirth,  than  that  it  had  been 
born  dead,  and  its  body  mutilated  and  burnt  merely  for  the  sake  of 
concealment. 

The  following  case,  R.  v.  Limyi,  C.  C.  C,  March,  1904,  is  an  illus- 
tration of  the  leniency  with  which  women  in  this  position  in  question 
are  treated  : 

Louisa  Lunn,  20,  domestic  servant,  was  indicted  for  the  wilful  murder  of  her 
illegitimate  child  at  Bassingham  Eoad,  "Wandsworth. 

Prisoner  was  employed  at  the  address  given,  and  it  was  alleged  that  on  January 
24th  she  secretly  gave  bu-th  to  a  baty,  strangled  it,  wrapped  it  in  a  cloth,  and  hid 
the  body  up  a  chimney  in  her  bedroom.  ■,  i. 

The  iury  found  her  guilty  of  manslaughter,  with  a  strong  recommendation  to 
mercy,  and  on  her  promising  to  go  for  two  years  into  a  home  which  had  offered  to 
receive  her,  the  iudge  released  her  on  her  own  recognisance  of  10/.  to  come  up  lor 
judgment  when  called  upon— a  merciful  decision  which  elicited  spontaneous 
applause  in  court. 

Dr.  F.  W.  Lowndes  has  written  an  interesting  pamphlet  on  this 
subject  He  read  it  at  a  meeting  of  the  Social  Science  Congress  held 
in  "Liveri)ool  in  1876,  and   subsequently  published  it  for  private 

circulation.  „  ,     ,  •  i      x  ^ 

These  illustrations  of  the  attitude  of  the  law  and  judges  towards 
this  crime,  though  old,  still  retain  all  their  force  of  example  and  the 
difficulties  of  steering  a  middle  course  between  barbaric  brutality  and 
modern  philanthropy  is  still  felt  as  keenly  as  ever  as  the  two  followmg 
extracts  from  our  leading  medical  journals  will  show;  they  both  refei 
to  the  same  case,  but  that  is  immaterial  for  our  argument  :— 

At  the  Cai-marthenshire  Assizes,  held  on  November  12th  1903  Mr.  Justice 
-Rruce  in  his  charge  to  the  grand  jury  referred  to  crimes  of  infanticide,  which  he 
feaS  were  becSfing  comLn,  so  that  there  was  a  danger  of  the  cnnie  bemg 
encouraged  by  false  public  sympathy.  It  was  contrary,  he  said,  to  every  prmciple 
ormoSls  and^every  instinct  of  natm-e  for  a  mother  not  to  be  careful  to  preserve  the 
iffe  of  her  offspring  and  if  infanticide  came  to  be  regarded  as  a  light  or  venial 
crime  the  consequences  to  society  would  be  deplorable.  It  was  a  high  function  of 
+^,J^nw  to  Ztect  all.  The  gi-eatest  were  not  exempt  from  its  power ;  the  least 
werS  u^woX  0  its  care^and  it  would  abdicate  one  of  its  chief  func  ions  ^  it 
Jd  not  exert  itseU  to  preserve  the  Uves  of  innocent  and  helpless  childi-en.  The 
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particular  case  which  called  forth  this  protest  of  Mr.  Justice  Bruce  was  that  of  a 
farm  seiTant  who  gave  birth  in  a  field  to  a  child  whose  dead  body  was  subsequently 
found  in  a  pond.  The  evidence  did  not  make  it  very  clear  as  to  whether  there  had 
been  a  separate  existence,  and  there  was  no  concealment  of  the  facts  by  the  gii-1, 
who  declai-ed  that  the  child  was  stillborn,  and  she  was  accordingly  acquitted 
(Lancet,  2,  1!)03,  p.  1868). 

At  the  recent  Chester  Assizes  Mr.  Justice  Bruce  passed  sentence  of  death  on  a  girl 
of  twenty-one  for  themiu'der  of  her  illegitimate  child.  The  prisoner  had  been  strongly 
recommended  to  mercy  by  the  jur}'  on  account  of  her  youth.  In  passing  sentence 
the  learned  judge  was  only  fulfilling  his  statutory  duty.  He  must  have  known  ut 
the  time  that  the  sentence  would  never  be  carried  out,  and  any  one  acquainted  with 
his  lordship  can  easily  realise  how  painful  it  must  have  been  for  him  to  inflict 
imnecessary  suffering  on  the  unfortunate  giii.  An  occui-rence  of  this  kind  strongly 
supports  the  plea  of  Sir  Fitzjames  Stephen  that  in  a  proper  case  the  judge  should 
have  the  power  of  mitigating  the  sentence  for  murder.  This  change  is  urged  with 
special  reference  to  cases  of  infanticide,  where  the  distress  of  mind  and  fear  caused 
by  childbirth  is  often  responsible  for  the  crime.  It  appears  that  no  one  has  been 
executed  for  such  an  offence  for  about  sixty  years,  yet  in  every  case  the  judge  .has 
been  compelled  to  pronounce  the  extreme  penalty  of  the  law ;  the  severity  of  the 
ceremony  is  only  modified  in  some  slight  degree  by  the  non-assumption  of  the 
black  cap.  So  much  is  left  to  the  discretion  of  the  bench  that  it  would  be  no  very 
violent  measure  of  reform  to  allow  the  judge  to  postpone  judgment  until  the 
following  assizes.  In  the  meantime  aU  the  facts  might  be  laid  before  the  Home 
Secretary,  whose  fiat  might  issue  to  prevent  the  prisoner  having  to  undergo  a 
ti-ying  and  imnecessary  ordeal.  The  fact  that  the  judge  had  a  discretion  of  this 
kmd  would  not  in  any  degree  mitigate  the  consequences  of  the  crime  to  one  who 
was  properly  convicted  of  mui-der  (S.  M.  J.,  2,  1903,  p.  1420). 

The  medical  difficulties  in  the  way  of  absolutely  proving  "life 
completely  external  to  the  mother,"  or  Mr.  Justice  Wright's  test  of 
Kve  birth  (vide  p.  200),  must,  in  the  nature  of  things,  remain  for  ever 
as  great  as  they  are  at  present  (vide  infra,  and  also  under  "Live 
Birth,"  ijp.  201  et  seq.),  and  if  alteration  is  to  come  it  must  come  from 
statutory  law  and  not  from  medical  jurisprudence.  The  editor,  there- 
fore, does  not  feel  called  upon  to  discuss  the  matter  further,  beyond 
saying  that  he  agrees  in  general  terms  with  the  suggestion  in  the  above 
extracts  from  the  B.  M.  J.  and  Lancet. 

Apart  altogether  from  the  medical  evidence  in  favour  of  a  child 
being  born  alive  or  dead,  which  will  be  considered  presently  there 
^^11 question  but  that  our  present  lax  method  of  registerinff 
Stlll-birtllS  IS  responsible  for  a  good  deal  of  infant  mortality,  and 
affords  great  facilities  for  the  concealment  of  crime.  Some  slight 
check  was  put  on  these  facilities  by  the  Registration  of  Births  and 
Deaths  Act  of  1874,  but  certificates  of  still-birth  are  far  too  readily 
accepted  even  now.  ^ 

Dr.  Lowndes,  of  Liverpool,  has  drawn  the  editor's  attention  to  the 
fact  that  only  two  years  ago,  in  1901,  irregularities  in  the  matter,  of  a 
wholesale  character,  were  brouglit  to  light ;  the  following  note  in  the 
Lancet  for  June  6th,  1903,  corroborates  Dr.  Lowndes'  contention! 

f^dwi'oea  and  StiU-horn  Children.— In  the  Lancet  of  April  25th  fat  n  1  200^  nnrl 

SX?^       ^'^^'1'-  of  certificates  of  stiU-bh-  h  given  bvmidw^ 

Manchester  was  mentioned  in  connection  with  a  case  iuvestigrted  W  S   T  T 

^Siit\^e1u?io7r^^  that  atT&test'jo^Kit^^ic^; 

Xilfi  M,   ATfbl  '    bmiod  u  the  Manchester  cemeteries  as  stiU-born  every  year 

2? <^;e  have  norl'"^^^^^^^^^  "T^"      ^^^^  ^'^^  ttatf  .?s  he 

rss  oDonouT  nlli  +v  f^^?  guarantee  that  every  one  of  tliese  has  not  lived." 
aSon  w?A'o  °^  -^H^i"*^^^^     7°^''''       midwife  whoso  procoodings  had  been  iu 
question,  was  placed  m  the  dock  before  the  Eecorder  of  Manchester  on  May  26th 
M.J.— VOL.  II.  ^  * 
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and  pleaded  guilty  to  making  a  false  statement  thatacHld  who  was  born  alive  had 
been  still-born.  The  child  had  lived  one  and  a  half  days.  "  The  Eecorder  said  he 
hoped  the  sentence  he  passed  would  be  a  lesson  to  others,  and  ordered  the  prisoner  to 
go  to  prison  with  hard  labour  for  twelve  months."  Much  credit  is  due  to  Mr.  Aitken 
for  his  investigation  into  this  matter,  for  the  proceedings  of  unscrupulous  midwives 
may  largely  influence  the  rate  of  infant  mortality. 

The  remedy  is  not  altogether  easy  to  see.  Dr.  Lowndes  is  of  opinion 
that  an  alteration  in  the  regulations  of  the  burial  of  still-boms  might 
suffice  ;  to  the  editor  this  seems  inadequate,  for  a  few  shillings  would 
hardly  stand  in  the  way  of  the  murder  of  an  "undesirable":  an 
inquiry  by  some  authority  into  every  case  of  still-birth  seems  to  the 
editor  a  more  likely  step.  The  House  of  Commons  has  by  a  special 
committee  reported  on  the  subject,  but  so  far  as  the  editor  is  aware  no 
fresh  legislation  has  been  passed  affecting  the  matter,  and  the  disposal 
of  the  body  and  the  registration  of  still-birth  is  dangerously  easy. 

Evidence  in  Infanticide.— In  giving  evidence  at  a  coroner  s 
inquest  on  a  case  of  child-murder,  as  much  care  should  be  taken  by  a 
practitioner,  as  if  he  were  delivering  it  before  a  judge  at  the  assizes. 
It  should  be  remembered  that  the  depositions  taken  by  this  officer  are 
placed  at  the  trial  in  the  hands  of  the  judge,  as  well  as  of  the  prisoner  s 
counsel  •  and  should  a  witness  deviate  in  his  evidence  at  the  assizes 
from  that  which  he  gave  at  the  inquest,  or  should  he  attempt  to  amend 
or  explain  any  of  the  statements  then  made,  so  that  they  might  be 
represented  as  having  a  new  bearing  on  the  prisoner  s  case  he  would 
expose  himself  not  merely  to  a  severe  cross-examination,  but  F-obabfy 
to  the  censure  of  the  court.    If  medical  men  were  to  reflect  that  m 
delivering  their  opinions  before  a  coroner  and  a  jury  m  a  low  tavern, 
they  are  virtually  delivering  them  before  a  superior  court,  it  is  certain 
that  many  unfortunate  exposures  would  be  easily  avoided  (vide  Vol.  1, 

The  criminal  law  by  a  recent  amendment  (Crimiiial  Evidence  Act 
1898)  now  permits  an  accused  person  if  he  (she)  wishes,  to  be  placed 
in  the  wi  ness-box  for  examination.  If  there  is  one  class  of  cnmmal 
cLe  morraffected  than  another  by  this  recent  alteration  it  is  certainly 
Sat  of  cases  of  infanticide.  On  the  one  hand,  every  little  detail  of 
hei  alleged  actions  will  or  may  require  an  explanation  and  upon  each 
will  s l  e^or  can  she  be  cross-examined  ;  on  the  other,  although  she  may 
halt  her  explanations  and  even  be  somewhat  contradictory,  every 
possibW^^^^^  will  be  made  for  her  (bj^judge  jury,  prosecution 
^nd  defence)  in  consideration  of  her  mental  condition  at  the  time  of 

To'tiie  medical  man  who  has  collected  his  evidence  in  the  cold 
unstimrrtiriighfc  of  scientific  research,  no  such  consideration  will  be 
nor  S  f  0  be  s^         and  unless  he  is  himself  very  strongly  indeed 
coivhic  d  of  '  separate  'existence,"  he  may  be  certam  that  his  eviden 
wi  l  at  once  be  rejected;  such  conviction  must  rest  upon  vejT  f  ijam 

"'^^itj  "Mf  B:e  ufJn  rr  iis^el"  it 
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severing  of  cord,"  "  tiny  punctured  wounds,"  etc.,  etc.,  have  their  especial 
importance  ;  such  apparently  trivial  details  may  easily  escape  observa- 
tion, but  unless  they  are  noticed  and  reduced  to  writing  in  the  medical 
witness's  notes,  it  would  be  well  for  him  to  keep  silent  on  them. 

This  forms  an  excellent  illustration  of  the  reasons  why  some  cases 
at  law  fail  and  some  succeed,  the  personal  equation  and  the  mental 
attitude  of  the  witnesses  on  either  side;  it  is  often  not  so  much 
what  a  witness  says,  as  what  he  is  unable  to  say,  that  influences  a  jury, 
and  "I  don't  know,"  "I  forgot  to  look,"  will  create  an  impression 
that  goes  far  towards  an  acquittal  even  on  the  face  of  very  strong 
evidence  which  just  lacks  this  little  item  of  corroboration. 

Counsel  will  decide  upon  the  advisability  or  otherwise  of  putting 
their  client  in  the  box,  as  much  upon  the  personality  of  the  opposition 
and  its  witnesses,  as  upon  the  tale  told  in  confidence  by  the  prisoner. 

NATUEAL  CAUSES  OF  DEATH  AT  OE  BEFOEE  BIETH. 

These  will  be  considered  in  the  following  order : — 

1.  Statistics  of  children  born  dead. 

2.  Absence  of  skilled  assistance. 

3.  Debility  or  immaturity. 

4.  Malformations  incompatible  with  life. 

5.  Spasm  of  the  larynx. 

6.  Diseases  acquired  in  utero. 

7.  Disease  of  the  placenta. 

1.  Proportion  of  Children  Born  Dead. 

On  any  individual  case  of  infanticide  this  can  have  but  little 
influence  as  evidence  :  the  figures  themselves  are,  however,  of  some 
little  interest. 

It  is  well  known  that  of  children  born  under  ordinary  circumstances, 
a  great  number  die  from  natural  causes  either  during,  or  soon  after 
birth ;  and  in  every  case  of  child-murder,  death  will  be  presumed  to 
have  arisen  from  some  cause  of  this  kind,  until  the  contrary  appears 
from  the  evidence.  This  throws  the  onus  of  x3roof  entirely  on  the 
prosecution.  Many  children  die  before  performing  the  act  of  respira- 
tion ;  and  thus  a  large  number  come  into  the  world  dead  or  still-born. 
The  proportion  of  still-born  among  legitimate  children,  as  it  is  derived 
from  statistical  tables  extending  over  a  series  of  years,  and  embracing 
not  fewer  than  eight  millions  of  births,  varies  from  one  in  eighteen  to 
one  in  twenty  of  all  births  {Brit,  and  For.  Med.  Rev.,  No.  7,  p.  235). 

Still-births  are  much  more  frequent  in  first  than  in  after  preg- 
nancies. This  fact  should  be  borne  in  mind,  when  we  are  estimating 
the  probabiUty  of  the  cause  of  death  being  natural.  According  to 
Lawrence's  observations,  the  proportion  of  deaths  of  children  born  is 
1  to  11  among  the  primiparous  and  1  to  31*2  among  the  multiparous 
■{Edin.  Med.  Jour,,  March,  1863,  p.  814).  In  most  cases  of  alleged 
child-murder  the  woman  is  primiparous,  and  the  child  is  illegitimate. 
There  is  reason  to  believe  that  the  non-registration  of  the  births  of 
children  born  dead  leads  to  many  children  being  disposed  of  as  still- 
born, which  have  really  come  living  into  the  world,  but  have  soon  died 
from  neglect,  exposure,  or  violence, 
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Should  breathing  be  established  by  the  protrusion  of  the  child's 
head  from  the  outlet,  or  during  the  birth  of  the  body,  the  chances  of 
death  from  natural  causes  are  considerably  diminished.  Nevertheless, 
as  W.  Hunter  long  ago  suggested,  a  child  may  breathe  and  die. 
Thus    according  to  this  author,  "If  the  child  makes  but  one  gasp 
and  instantly  dies,  the  lungs  will  swim  in  water  as  readily  [this  is 
inadmissible — Ed.]  as  if  it  had  breathed  longer  and  had  then  been 
strangled."     In  general,  it  would  require  more  than  one  gasp  to 
cause  the  lungs  to  swim  readily  in  water;  but  waiving  this  point, 
the  real  question  is.  If  the  child  breathed  after  birth,  wliat  could 
have  caused  its  death  ?     The  number  of  gasps  which  a  child  ma.y 
make,  or  which  may  be  required  for  the  lungs  to  swim  in  water,  is 
of  no  moment :  the  point  to  be  considered  is,  whether  its  death  was 
due  to  causes  of  an  accidental  or  criminal  nature.    So  again  observes 
Hunter:  "We  frequently  see  children  born,  who,  from  circumstances 
in  their  constitution  or  in  the  nature  of  the  labour,  are  but  barely 
alive,  and  after  breathing  a  minute  or  two,  or  an  hour  or  two,  die 
in  spite  of  all  our  attention.    And  why  may  not  this  misfortune 
happen  to  a  woman  who  is  brought  to  bed  by  herself?"  {op.  cit.). 
The  substance  of  this  remark  is,  that  many  children  may  die  naturally 
after  having  been  born  alive  ;  and  in  Hunter's  time,  these  cases  were 
not  perhaps  sufficiently  attended  to.    In  the  present  day,  however,  the 
case  is  different :  a  charge  of  child-murder  is  seldom  raised,  except 
in  those  instances  where  there  are  the  most  obvious  marks  of  severe 
and  mortal  injuries  on  the  body  of  a  child. 

2.  Absence  of  Skilled  Assistance. 

In  such  criminal  cases  as  are  here  being  considered,  i.e.  those  m 
which  there  can  arise  or  has  arisen  a  doubt  about  "born  ahve,"  the 
absence  of  skilled  assistance  is  practically  an  invariable  occurrence. 
Skilled  assistance  might  and  probably  would  obviate  the  following  :— 

(a)  Prolonged  Labour.— The  actual  causes  of  this  belong  to  works 
on  obstetrics  (q.v.)  ;  a  child  that  is  slightly  feeble  and  delicate  is  very 
likely  to  die  from  this  cause.  If  this  cause  be  alleged,  its  occurrence 
may  be  corroborated  if  a  sanguinolent  or  serous  tumour  {c^ll^d^cephaL- 
hcematoma,  or  caput  succedaneum,  vide  p.  299)  is  found  on  the  head  ot 
a  child,  and  the  head  itself  is  deformed  or  elongated :  internally,  il 
the  vessels  of  the  brain  be  in  a  congested  state  the  existence  ot 
deformity  in  the  pelvis  of  the  woman  might  corroborate  this  view  ;  but 
in  primiparous  women  (among  whom  charges  of  child-murder  chiefly 
lie)  with  well-formed  pelves,  delivery  is  frequently  protracted.  It  is 
presumed  that  there  are  no  marks  of  violence  on  the  body  of  the  child, 
excepting  those  which  may  have  reasonably  arisen  from  accident  m 

'''^tII^^IiT^^^^^^  from  the  Lancet  of  May  25th,  1904,  is  a  record 
for  a  large  child  obstructing  labour  :— 

Mr  Edward  H.  Greaves,  M.E.C.S.  Eng.,  L.E.O.P  Lond.,  describes  in"  the 
Ouv^'R^pUal  Gazette  of  M^y  7th,  a  foetus  having  the  foUowing  ^f^^^^J^^; 
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"  The  laboiir  was  difficult  but  natural  and  not  unusually  long,  says  the  narrator  ; 
"  no  insti-uments  used  or  chloroform  given  and  no  injui-y  to  maternal  parts.  ihe 
child  died  during  deUvery.  The  mother  believes  herself  to  have  been  pregnant 
exactly  eleven  months." 

(b)  Hasty  Parturition.— In  cases  like  that  reported  by  Wharrie, 
infra,  where  a  woman,  under  the  impression  that  she  was  about  to  have 
a 'motion,  sat  over  a  large  water-jug  and  was  delivered  of  a  child,  it  is 
proper  to  make  full  allowance  for  a  mistake  which  may  be  compatible 
with  innocence.  A  woman  is  often  unable  to  distinguish  the  sense  of 
fulness,  produced  by  the  descent  of  a  child,  from  the  feeling  which  leads 
her  to  suppose  that  she  is  about  to  have  an  evacuation ;  and  thus  it  is 
dangerous,  when  a  labour  has  advanced,  to  allow  her  to  yield  to  this 
feeling,  for  the  child  may  be  suddenly  born.  Two  cases  of  this  descrip- 
tion are  reported,  where  there  could  not  be  the  slightest  suspicion  of 
criminalit}'. 

In  one,  a  piimipara,  the  child  weis  actually  born  under  these  circumstances,  but 
its  life  was  fortunately  saved  ;  had  there  been  no  other  convenience  than  a  privy, 
it  must  have  been  inevitably  lost.  In  the  second,  although  a  case  of  third 
pregnancy,  the  woman  was  equally  deceived  by  her  sensations  [Edin.  Month.  Jour., 
January,  1S46,  p.  11 ;  see  also  a  case  in  which  twins  were  thus  born,  Med.  Times 
and  Gaz.,  1861,  1,  p.  235;  also  case  in  a  primipara,  Med.  Times  and  Oaz.,  1858,  1, 
p.  148). 

This  alleged  mistaken  sensation  forms  a  frequent  and  specious 
defence  on  charges  of  child-murder  ;  but  still  a  medical  jurist  is  bound 
to  admit,  that  an  accident  which  occurs  to  women  under  circumstances 
without  suspicion,  may  also  occur  even  under  suspicious  circumstances 
without  necessarilj'^  implying  guilt. 

The  following,  which  is  reported  by  Tenneson,  is  of  some  interest  in  this 
respect  ("Ann.  d'Hyg.,''  1872,  1,  p.  438) : — In  this  case  a  new-born  child  recovered 
after  it  had  remained  four  houi's  in  a  drain-pipe  connected  with  a  cesspool  which 
received  the  soil  of  privies.  A  girl  was  charged  with  attempted  child-mui'der.  It 
was  proved  that  she  had  been  recently  delivered.  She  stated  that  she  had  been  to 
the  privy  for  a  natural  purpose,  and  was  there  suddenly  delivered.  A  f uU-grown 
child  was  found  in  the  large  drain-pipe  between  the  privy  and  the  cesspool.  It  was 
alive,  and  was  restored  by  the  warm  bath  and  other  means.  There  was  no  mark 
of  violence ;  the  cord  had  been  ruptured  as  by  a  faU,  while  there  was  nothing  to 
show  an  attempt  at  mui'der.  The  appearances  presented  by  the  body  of  the  child 
were  consistent  with  the  woman's  statements.  The  preservation  of  its  life  was 
remarkable.  The  first  part  of  the  drain-pipe  was  wide  enough  to  admit  the  body, 
which  lodged  at  the  lower  part,  near  a  bend.  It  was  thus  saved  from  falling  into 
the  cesspool.  The  drain-pipe  contained  air  and  no  sewer  gases — hence  the  child 
could  breathe,  and  before  removal  it  was  heard  to  cry. 

Devergie  suggested  that  its  life  had  been  saved  owing  to  the 
noxious  gases  being  kept  down  by  the  drying  of  the  surface  of  the 
soil. 

In  a  case  which  occurred  to  Wharrie,  in  which  the  child  fell  from  a  woman 
while  sittmg  over  a  large  jug  containing  water,  and  from  the  state  of  the  lungs  it 
was  evident  there  had  been  no  respiration,  the  cord  was  found  tied.  As  the  child 
was  removed  from  the  vessel  dead,  the  ligature  must  have  been  applied  after  death, 
and  the  body  replaced  in  the  jug.  Drowning  may  be  the  result  of  accident  from 
sudden  delivery.  A  woman  in  an  advanced  state  of  pregnancy,  while  sitting  on  a 
chamber-vessel,  was  suddenly  doUvered.  The  child  fell  into  the  fluids  in  the 
vessel,  and  before  assistance  could  be  rendered,  it  was  dead.  A  woman  who  had 
already  had  two  illegitimate  children,  delivered  herself  of  a  third,  and  alleged  that 
It  was  still-born.   The  body  of  the  child  was  of  average  size.    The  head  and  face 
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were  much  congested,  and  there  was  a  slight  oozing  of  bloody  fluid  fi'om  the 
nostrils.  The  eyelids  were  discoloured ;  the  lips  were  separated,  swollen,  and  livid; 
the  chest  was  arched.    The  navel-strmg  had  been  cut  but  not  tied,  and  there  was 
a  slight  oozing  of  blood  from  it.    The  lungs  had  all  the  usual  footal  characters ; 
they  sank  in  water  when  cut  into  small  pieces.    There  was  dark  fluid  blood  in  the 
heart  and  large  vessels.    It  came  out  in  evidence,  at  the  inquest,  that  the  woman 
M'as  delivered  while  sitting  on  the  chamber-utensil,  when  the  whole  contents  of  the 
womb  at  once  passed  from  her — the  child  and  after-birth  with  the  waters.  A 
neighbour  came  in  and  placed  the  woman  in  bed,  but  omitted  to  look  to  the  child, 
which  was  soon  afterwards  found  dead.    Parker  stated  in  his  evidence  that  the 
child  had  not  breathed.    His  conclusion  was  that  it  had  probably  been  born  alive, 
but  had  died  from  prevention  of  breathing  at  its  birth,  owing  to  the  want  of  proper 
attention. 

There  is  no  douht  that  many  children  are  thus  born  alive,  but  they 
do  not  continue  to  live  after  birth,  owing  to  the  accidental  or  criminal 
prevention  of  respiration.  Such  cases  are  always  open  to  the  sugges- 
tion that  they  arose  from  accident,  and  it  is  right  that  a  woman  charged 
with  child-murder  should  have  the  full  benefit  of  it.  Two  instructive 
cases  are  reported  by  Carson,  which  show  that,  alone  and  unassisted, 
the  mother  of  an  illegitimate  child  may  be  placed  under  circumstances 
of  the  greatest  suspicion,  although  innocent  of  any  attempt  to  destroy 
the  life  of  her  child  {Med.  Times  and  Gaz.,  1861,  1,  p.  99  ;  see  a  case 
in  Casper's  Vierteljahrsschr.,  1859,  2,  p.  36;  also  in  Horn's 
Vierteljahrsschr.,  1865,  1,  p.  40;  and  "Ann.  d'Hyg.,"  1868,  2, 

P-  173).  ,  ^ 

In  connection  with  this  subject  we  may  ask  wnetner  a  woman 
can  be  delivered  without  being  conscious  of  it.    The  signs 
of  delivery  may  be  discovered  by  a  practitioner ;  the  offsprmg  may 
also  be  found.*   She  may  admit  the  fact  of  her  delivery,  but  allege 
that  she  was  totally  unconscious  of  it.    The  only  kind  of  medico-legal 
case  in  which  this  plea  is  occasionally  raised  is  in  infanticide;  and  as 
the  possibility  of  the  occurrence  may  be  questioned,  the  practitioner 
must  be  provided  with  a  knowledge  of  those  facts  which  medico-legal 
writers  have  accumulated  respecting  it.    There  is  no  doubt  that  a 
woman  may  be  delivered  unconsciously  during  profound  sleep,  or 
while  labouring  under  coma,  apoplexy,  asphyxia,  or  syncope  ;  or  it 
suffering  from  the  effects  of  narcotic  poisons,  anesthetics,  or  intoxi- 
cating liquors.    It  is  said  also,  that  delivery  has  taken  place  spontane- 
ously  while  a  woman  was  in  the  act  of  dying.    This,  however,  has  no 
bearing  on  the  present  question.    It  is  in  those  cases  where  a  woman 
after  her  recovery,  pleads  unconsciousness  of  dehvery,  that  medical 
practitioners  are  chiefly  consulted.    Besides  the  cases  enumerated 
hysteria,  when  accompanied  with  loss  of  sense  and  motion,  has  been 
mentioned  as  a  state  in  which  parturition  is  hable  to  occur  uncon- 
sciously.    We  need  not  be  surprised  at  delivery  takmg  place  undei  these 
circumstances,  when  we  consider  that  the  contractile  power  of  the 
uterus  is  altogether  independent  of  volition :  ^ut.  unless  the  mo^^^^^ 
states  already  mentioned  are  accompamed  by  the  most  1  ofound 
lethargy  and  entire  loss  of  sensation,  it  can  rai;ely  happen  that  the 
contractions  of  this  organ,  in  its  efforts  to  expel  tlie  clnlcl,  should  no^ 
at  once  rouse  a  woman  into  consciousness     We  ought      * icul^^^-^ 
expect  this  in  primipara.,  U.  in  those  who  have  "^^.^^f  ^^^^^^^^^^^^^^ 
eh  Idren.    At  the  same  time  it  must  be  remembered  that  P^  on 
in  some  women,  especially  when  the  pelvis  is  wide  and  the  child 
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small,  may  take  place  with  such  rapidity  ami  ease  as  scarcely  to  be 
""TtTrafbUfobt-ved  that,  when  a  woman  has  frequently  borne 

chiUlreu,  delivery  ^^-^^'^-J^':::^^^!^  T^y  t 
nnv  consciousness  on  her  part,    un  ouiei  ui^unoii^no  i  •  i 

inistate  of  torpor  or  stupor,  or  suffer  froin  puerperal  convulsions  and 
have  no  recollec^tion  of  hel-  delivery.    The  following  case  is  possible 

A  woman  may  be  delivered  while  under  the  influence  of  puerperal  convulsions, 
whith  miVht  K  attacked  her  before  labour  set  in ;  and  aftei- delivery,  but  before 
^Ser°^covery  she  might  become  maniacal-a  not  unfrequent  condition- 
Sr^hLh  interval  sheWt  ^^ve  killed  or  injured  Jer  child ;  or  the  chdd 
St  hlye  been  born  dead,  or  an  accidental  in  ury  might  have  occurred  to  it. 

woS  witHruth  assert  her  entii-e  ignorance  of  it.    Her  statement  would  be 
verified  by  a  bitten  tongue,  and  a  congested  conjunctiva  or  iace. 

Should  albumen  be  found  in  the  urine,  this  fact  would  still  be  more 
confirmative.  Of  course  convulsions  might  occur  without  these  results. 
The  statement  might  be  disproved  by  finding  that  her  actions  had 
shown  care  and  design  in  other  circumstances,  at  the  time  she  said  she 
was  unconscious.  King  has  described  the  case  of  a  woman,  set.  36,  the 
mother  of  nine  children. 

She  received  his  assistance  in  her  tenth  labour  :  when  summoned  she  was  lying 
cahnly  and  placidly  in  bed,  and  was  perfectly  insensible.  He  found  that  the  cMd 
had  been  expeUed  with  the  placenta.  The  woman  did  not  recover  her  sensibility 
for  ten  or  twelve  hours,  and  then  stated  that  she  had  no  recollection  of  the  birth  ot 
the  child,  or  of  any  circumstances  connected  with  that  event ;  she  suffered  no  pain 
nor  uneasiness.  Another  case  is  mentioned  by  him,  in  which  sensation  appeared  to 
be  entirely  paralysed  during  labour  {Med.  Times,  May  loth,  1847,  p.  234). 

It  is  beyond  a  doubt  that  profound  lethargy  occasionally  makes  its 
appearance  about  the  time  of  delivery. , 

A  woman  remained  in  a  state  of  sleep  for  three  days,  and  was  delivered  while  in 
this  unconscious  condition :  on  awakening,  she  had  no  recollection  of  having 
suffered  any  pain  dm-ing  delivery  ("Ann.  d'Hyg.,"  1845,  1,  216;  Med.  Gaz., 
vol.  36,  p.  40).  Montgomery  relates  the  case  of  a  lady,  the  mother  of  several 
children,  who,  on  one  occasion,  was  unconsciously  delivered  dui'ing  sleep  ("  Cyc. 
Pr.  Med."  ;  see  also  case  in  Brit,  and  For.  Med.  Rev.,  No.  9,  p.  255).  Palfrey 
describes  a  case  in  which  labour  commenced  and  progressed  in  a  woman  to  the 
second  stage  diu-ing  sleep  [Lancet,  1864,  1,  p.  36). 

The  results  obtained  by  the  use  of  anaesthetics  show  that  the 
expulsive  eft'orts  of  the  uterus  are  often  as  energetic  in  the  unconscious 
as  in  the  conscious  state.  It  may  appear  extraordinary,  however,  that 
a  primiparous  woman,  unless  rendered  unconscious  by  narcotic  sub- 
stances, should  be  delivered  without  suffering  pain :  nevertheless,  a 
case  of  this  kind  is  recorded. 

The  woman's  age  was  twenty-one  ;  she  had  been  in  labour  about  six  hours ;  she 
complained  of  no  pain,  and  the  child  was  born  without  effort  or  consciousness. 
The  child  was  healthy  but  small,  weighing  rather  more  than  four  pounds 
(Cormack's  Jour.,  January,  1846,  p.  12).  A  healthy  young  woman,  married 
about  ten  months,  and  expecting  her  confinement,  was  seized  with  some  pains  in 
the  lumbar  region.  On  examination,  the  os  uteri  was  found  to  be  thi-ee-fourths 
dilated.  As  the  pains  showed  no  signs  of  returning,  her  doctor  left  her.  He  was 
suddenly  called  to  her  in  about  six  hours,  and  he  then  found  that  the  head  of  the 
child  had  been  wholly  expelled  during  the  profound  sleep  of  the  mother.  In  a 
moment  the  body  was  delivered,  and  the  placenta  followed  it,  the  uterus  contracting 
with  scarcely  any  pain.    The  patient  said  she  had  dreamed  something  was  the 
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matter  with  her,  and  awoke  with  a  fright,  probably  at  the  instant  that  the  head 
was  expelled  {jbner.  Jour.  Med.  Sc.,  Jamiarj',  1868,  p.  279).  Some  remarks  on  this 
unconscious  state  of  women  during  delivery,  by  Seydel,  will  be  found  in  Horn's 
Vierteljahrsachr.,  1868,  2,  317,  under  the  head  of  Eclampsia  parturientium. 

Notwithstanding  these  cases,  it  is  in  the  highest  degree  improbable 
that  any  primiparous  woman  shouki  be  deHvered  during  ordinary  sleep 
without  being  roused  and  brought  to  a  sense  oi  her  condition. 

There  is  another  case,  and  commoner  even  than  actual  unconscious- 
ness, in  which  a  woman  may  state  that  her  delivery  took  place  without 
her  knowledge ;  and  this  must  here  claim  our  attention  owing  to  its 
being  one  of  the  most  common  species  of  defence  set  up  by  women 
charged  with  child-murder.  Thus  she  will  allege  that,  while  suffering 
from  pain,  she  felt  a  strong  desire  to  relieve  her  bowels :  that  she 
went  to  the  water-closet  for  that  purpose,  and  was  there  delivered, 
without  knowing  anything  of  the  occurrence  until  it  was  too  late 
to  save  the  child.  This  kind  of  desire  is  a  very  common  symptom  of 
the  parturient  state ;  and  it  is  often  difficult  to  restrain  a  woman 
from  yielding  to  the  feeling,  when  it  certainly  would  be  attended  with 
hazard  to  the  child  (Med.  Times  and  Gaz.,  1857,  1,  p.  347).  We  must 
therefore  admit  that  an  accident  of  this  kind  may  occur;  although  here, 
as  in  every  other  instance  in  which  unconscious  delivery  is  pleaded,  a 
medical  witness  ought  to  inform  himself,  or  be  informed,  of  all  the 
particulars  which  are  stated  to  have  attended  delivery  before  he  gives 
an  answer  applicable  to  the  case.  As  a  general  rule,  it  cannot  be 
denied  that  delivery  may  take  place  under  these  circumstances,  and  a 
woman  not  be  conscious  of  it  {vide  the  instances  quoted  above) ;  but 
before  we  make  this  admission  in  regard  to  any  particular  instance, 
we  ought  to  have  a  statement  of  all  the  facts  from  the  woman  herself. 
It  has  been  properly  observed  that,  after  an  accident  of  this  kind,  a 
woman  cannot  be  ignorant  of  her  own  delivery  [unless  she  faints,  a  by 
no  means  uncommon  occurrence — Ed.].  Women  who  have  raised  this 
plea  in  cases  of  child-murder  have  often  been  known  to  maintain  that 
they  were  unconscious  of  their  pregnancy,  and  thus  have  attempted  to 
excuse  themselves  for  not  having  prepared  the  articles  necessary  for 
childbirth.  It  is  possible  that  a  woman,  especially  one  who  is  pregnant 
for  the  first  time,  may  not  be  aware  of  her  pregnancy  in  the  early  stage  ; 
but  it  is  rare  for  one  to  advance  to  the  full  term  without  being  conscious 
of  it.  Women  who  have  borne  children  have  sometimes  consulted  medical 
men  ;  and  although  nearly  at  full  term,  they  have  not  been  conscious  of 
their  state.  In  the  majority  of  instances,  it  may  be  presumed  that  a 
woman  thus  situated  must  have  had  some  reason  to  suspect  her  condi- 
tion ;  and  if  only  a  suspicion  existed  in  the  mind  of  one  who  did  not 
contemplate  the  destruction  of  her  offspring,  there  assuredly  would  be 
many  circumstances  forthcoming  which  would  at  once  establish  her 
innocence.  If  this  remark  applies  to  married  women,  it  applies  with 
still  greater  force  to  those  who  are  unmarried,  since  the  fact  of  lUicit 
connection  and  the  fear  of  its  consequences,  must  render  them  peculiarly 
alive  to  all  those  changes  which,  by  common  repute,  take  place  in  the 
female  system  during  pregnancy. 

On  the  21sfc  of  June,  1904,  Mi-.  Troutbeck  held  an  inquest  on  the  body  of  a 
newly-born  child.    In  the  course  of  the  inquiry  it  was  satisfactorily  proved  that 
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tho  child  was  born  during  an  effort  to  deficcate.  The  cause  of  death,  as  proved  by 
medical  evidence,  was  siiliocation  by  ftecos  and  urine,  and  yet  every  side  of  tlie 
hydrostatic  test  showed  that  the  lungs  were  completely  inflated.  The  woman  was 
forty-two,  a  multipara ;  her  youngest  child  was  eight  years  old. 

(c)  Suffocation  in  the  Clothes,  Urine,  Faeces,  Blood,  Liquor 

amnii,  etc.— The  simple  pressure  oF  the  clothes  or  absence  ot  iresh 
air  is  not  likely  to  leave  any  marked  traces  externally,  but  luterually 
there  may  be  evidence  of  asphyxia  {vide  Vol.  1,  p.  648).  If  the  other 
substances  mentioned  have  caused  suffocation  in  a  living  child,  they 
will  be  found  in  nose,  mouth,  lungs,  or  stomach  {vide  Vol.  1,  pp.  767 
et  seq.);  their  presence  is  almost  conclusive  of  live  birth  with  efforts  at 
respiration ;  their  absence  by  no  means  negatives  this  form  of  death. 
Duncan  states  that  obstruction  of  the  air-passages  by  mucus  and  other 
matters  is  a  frequent  cause  of  death  in  new-born  children.  Among 
twenty-seven  children  dying  in  labour  or  shortly  after  birth,  eleven  were 
destroyed  by  obstruction  of  the  air-passages  with  foreign  matters,  or  pre- 
sented this  condition.  Eight  were  born  dead,  and  of  those  which  were 
alive  at  birth,  none  survived  the  first  day.  In  ten  of  the  cases  the  obstruc- 
tion was  produced  by  a  greenish  or  greenish-brown  slimy  mass  (meconium 
and  mucus)  filling  the  larynx  and  windpipe.  In  two  of  the  cases,  in 
wliich  the  child  died  during  delivery,  air  was  found  in  the  lungs,  and  in 
only  one  of  these  the  air  had  been  derived  from  the  act  of  respiration 
during  birth  (Edin.  Month.  Med.  Jour.,  April,  1863,  p.  924;  also  Med. 
Times  and  Gaz.,  1861, 2,  p.  116).  In  Hicks's  case  {vide  p.  269,  infra),  the 
base  of  the  tongue  in  a  new-born  child  was  so  drawn  down  by  spasmodic 
action  as  to  close  the  glottis  by  pressing  backwards  the  epiglottis.  The 
child  was  saved  b}^  raising  the  epiglottis,  when  air  rushed  in,  and 
breathing  was  established  ;  but  many  children  must  be  born  under 
similar  conditions  when  no  assistance  is  at  hand.  Cases  of  this  kind, 
however,  rarely  give  rise  to  charges  of  child-murder,  as  no  air  is  found 
in  the  lungs,  and  there  are  no  marks  of  violence  on  the  body.  A  child 
might  be  killed  during  delivery  by  pressure  applied  to  the  chest ;  this 
might  be  such  as  not  to  produce  any  indications  of  violence.  If  the  child 
had  not  breathed,  there  would  be  nothing  to  show  the  mode  of  death  ;  but 
if  air  had  entered  the  lungs,  then  the  usual  appearances  would  be  found 
in  these  organs  (p.  206,  ante).  In  dealing  with  a  case  of  this  kind,  it 
should  be  remembered  that  a  child  with  its  head  born,  but  detained  in 
the  outlet  by  the  size  of  its  shoulders,  might  die  from  pressure  exerted 
on  the  chest  by  the  vagina.  It  might  have  breathed,  but  be  born  dead 
with  the  marks  of  suffocation  about  it.  There  is  another  accidental 
cause  of  the  death  of  a  new-born  child  during  delivery.  The  mem- 
branes or  caul  may  be  carried  forward  over  the  head  and  face,  and 
tlie  act  of  breathing  thus  mechanically  prevented.  If  no  assistance  is 
at  hand,  the  child,  although  born  living,  will  die  soon  after  birth  in  con- 
sequence of  the  prevention  of  respiration.  If,  when  the  dead  body  is 
found,  the  membranes  are  no  longer  there,  the  cause  of  the  prevention 
of  respu-ation  would  not  be  apparent.  The  child,  although  born  living, 
would  probably  be  pronounced  to  have  been  born  dead  (see  case,  Med. 
limes  and  Gaz.,  1863,  1,  p.  126).  Tlie  delivery  of  a  child  with  a  mask 
or  caul  around  its  head  is  not  an  unt'requent  occurrence. 

In  1862  a  mature  and  healthy  child  so  bom  was  allowed  to  perish  by  those  who 
naa  access  to  it.    ihe  caul  was  simply  not  removed,  so  that  breathing  could  not  be 
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Bet  up.  The  lungs  coutained  no  air.  There  was  congestion  of  the  brain  and 
lividity  of  the  body,  but  no  mark  of  violence.  There  was  some  evidence  that  the 
child  had  been  born  living,  and  that  the  cause  of  death  was  the  prevention  of 
respiration  by  omission  to  do  that  which  was  necessary. 

As  the  medical  evidence  showed  that  the  child  had  not  breathed, 
the  coroner  held  that  it  had  never  had  any  (legal)  existence,  and  that 
there  was  no  ground  for  any  further  investigation.  It  may  be  added 
that  a  primiparous  female  may  faint  or  become  wholly  unconscious  of 
her  situation  ;  or,  if  conscious,  she  may  be  ignorant  of  the  necessity  of 
removing  the  child  ;  and  thus  it  may  be  suffocated  without  her  having 
been  intentionally  accessory  to  its  death.  In  such  cases,  however, 
there  should  be  no  marks  of  violence  on  the  body,  or,  if  present,  they 
should  be  of  such  a  nature  and  in  such  a  situation  as  to  be  readily 
explicable  on  the  supposition  of  an  accidental  origin  (see  case,  Horn's 
Vierteljahrsschr.,  1864,  2,  p.  123). 

An  infant  is  easily  destroyed  by  suffocation.  If  the  mouth  and 
nostrils  are  kept  covered  for  a  few  minutes,  by  the  face  being  closely 
wrapped  in  clothes,  asphyxia  may  come  on  without  this  being  indicated 
by  convulsions  or  any  other  marked  symptoms  (Vol.  1,  "Asphyxia")-  A 
suspicion  of  murder  may  arise  in  such  cases  ;  but  the  absence  of  marks 
of  violence,  with  an  explanation  of  the  circumstances,  will  rarely  allow 
the  case  to  be  carried  beyond  an  inquest. 

(d)  Prolapse  of  the  Cord —This  is  hardly  likely  to  be  alleged 
as  the  cause  of  death  ;  it  is  not  probable  that  there  will  be  any  evidence 
of  its  having  occurred,  but  as  it  may  have  caused  vagitus  utennus  or 
vaginalis,  it  is  possible  that  by  finding  vernix  caseosa  or  liquor  amnii 
in  the  mouth  and  lungs  its  occurrence  may  be  suggested;  m  breech 
presentations  the  cord  is  very  liable  indeed  to  be  compressed  m  the 
absence  of  skilled  assistance. 

(e)  Strangulation  by  the  Cord.-Very  frequently  the  cord  is 
twisted  firmly  round  the  neck,  and  it  has  seemed  to  the  editor  a  suffi- 
cient cause  for  death  in  many  instances,  even  with  skilled  assistance 
The  cord  is  so  soft  that  usually  no  abrasion  of  the  skm  is  caused  by  it, 
though  the  actual  indentation  of  the  tissues  may  be  apparent  enough ; 
still,  even  these  may  be  absent,  and  if  the  accident  is  alleged  it  cannot  be 
proved  that  it  did  not  occur,  though  evidences  of  other  violence  may  show 
that  it  was  an  unnecessary  accessory  to  death  ^f^^,  ^  .7-.  ' 

It  is  probable  that  a  more  careful  inspection  of_  the  body  in 
these  cases  would  show  that,  as  in  festal  animals,  so  m  the  human 
f^tus  pressure  on  the  navel-string  during  par  tun  ion  produces 
I?T  bvxia  ill  the  foetus,  with  the  result  that  Tardieu's  ecchymotic 

t^^:re  We^on'the  surface  of  the  P^e-^  thy-- 
the  heart  and  pericardium,  etc.    Dr.  Stevenson,  m  1882,  exammed  tlie 
lunes  of  a  still-born  child  which  died  during  parturition,  the  navel- 
sSg   being   prolapsed,   in   which   these   ecchymotic   spots  were 

^^^^W'i'r&  cause  of  death  in  reference  to  the  umbilical 
remain  loose  until  delivery.     Lee  observes  that  the  Kfitus  tneieuy 
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unconsciously  commits  suicide  by  compressing  the  vessels  and  arrest- 
ing all  circulation  between  it  and  the  placenta.  The  foetus  may  perish 
before  birth,  or  it  may  die  from  the  compression  naturally  produced  by 
,1  proti-acted  labour.  Such  an  accident  may  occur  by  the  foetus  passing 
through  a  loop  while  its  head  is  passing  through  the  mouth  of  the 
uterus  so  as  to  form  a  knot  at  the  very  moment  when  the  body  passes 
into  the  world.  Whether  the  child  had  breathed  effectively  or  not,  it 
might  die  by  fatal  compression  of  the  cord  before  its  birth  was  completed 
(see  a  paper  on  this  subject  by  Read,  with  a  variety  of  illustrations  of 
umbiUcal  knots,  in  the  Amer.  Jour.  Med.  Sc.,  October,  1861,  p.  381). 
The  cause  of  death  would  always  be  apparent  if  the  cord  could  le 
obtained  for  examination.  The  cord  may  be  the  means  of  producing 
other  marks  of  injury  on  the  body  of  the  foetus  in  utero,  which, 
however,  could  hardly  be  mistaken  for  the  effects  of  violence  m 
the  extra-uterine  state.  The  amputation  of  the  limbs  of  the  foetus 
has  been  produced  by  a  tightly  constricted  cord.  Montgomery  has 
directed  attention  to  this  subject.  Beatty  describes  the  case  of  a 
foetus  in  the  fourth  month,  round  the  left  arm  of  which  there  was  a 
deep  groove  approximating  to  a  complete  separation  of  the  limb.  A 
coil  of  the  cord  was  in  this  groove  at  the  time  of  expulsion,  and  if 
continued  it  would  have  completed  the  amputation  of  the  arm  {Duh. 
Hosp.  Gaz.,  January  1st,  1846). 

Intra-uterine  amputations  are  now  commonly  attributed  to  such 
accidents. 

(/)  Haemorrliage  from  the  Cord. — In  precipitate  labour  the 
cord  may  be  torn,  and  it  is  usually  assumed  that  such  tearing  will 
prevent  hsemorrhage,  but  as  to  the  strict  and  universal  truth  of  such 
assumption,  the  evidence  seems  to  the  editor  to  be  inconclusive.  It 
may,  however,  be  severed  in  other  ways,  either  by  accident  or  delibe- 
rately by  the  mother,  and  she  may  be  unable  to  tie  it  herself ;  it  is  thus 
possible  for  a  fatal  bleeding  to  take  place  if  skilled  assistance  be  not  at 
hand,  and  several  such  are  recorded. 

Bleeding  from  the  cord  has  been  observed  to  take  place  at  various 
periods  after  birthy.  and  has  led  to  the  death  of  the  child  {Edin. 
Month.  Jour.,  July,  1847,  p.  70).  Death  from  bleeding  may  be  com- 
monly recognised  by  the  blanched  appearance  of  the  body  and  a  want 
of  blood  in  the  internal  organs.  There  are  several  cases  on  record  in 
which  the  coi'd  was  rujDtured  close  to  the  abdomen  without  causing  the 
death  of  the  child.  It  was  formerly  a  debated  question  whether,  in 
the  event  of  the  umbilical  cord  being  left  untied  after  cutting  or 
laceration,  such  a  degree  of  haemorrhage  could  in  any  instance  occur 
as  would  prove  fatal  to  a  child.  The  cases  above  referred  to  render 
it  unnecessary  to  discuss  this  question.  Bleeding  is  more  likely  to 
prove  fatal  when  the  cord  is  divided  by  a  sharp  instrument  than  when 
it  is  lacerated  {vide  Vol.  1,  p.  420) ;  and  its  dangerous  effects  on  a  child 
are  likely  to  be  great  in  proportion  as  the  division  is  made  near  to  the 
navel.  It  has  been  described  as  a  case  of  infanticide  by  omission,  when 
a  self-delivered  woman  neglects  to  apply  a  ligature  to  the  cord  under 
these  circumstances;  because,  it  is  said,  she  ought  to  know  the 
necessity  for  this  in  order  to  prevent  the  child  dying  from  htemorrhage. 
Such  a  view  assumes  not  only  malice  against  the  accused,  but  that  in 
the  midst  of  her  distress  and  pain  she  must  necessarily  possess  the 
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knowledge  and  bodily  capacity  of  an  accoucheur — a  doctrine  wholly 
repugnant  to  the  common  feelings  of  humanity.  This  question  was, 
however,  raised  in  the  case  of  E.  v.  Dash,  August,  1842.  There  was 
no  doubt  in  this  instance  that  the  child  had  breathed,  and  that  its 
death  had  been  caused  by  bleeding  from  the  lacerated  umbilical  cord. 
The  medical  witness  admitted  that  the  cord  might  have  been  torn 
through  by  the  mere  weight  of  the  child  during  labour ;  and  the  jury 
acquitted  the  prisoner,  on  the  ground  that  she  might  have  been 
ignorant  of  the  necessity,  or  not  have  had  the  power  to  tie  it.  The 
cord,  especially  when  short,  may  become  accidentally  ruptured  during 
delivery.  A  child  was  born  alive  after  a  strong  pain  ;  and  on  examina- 
tion it  was  found  that  the  cord  was  torn  through  at  about  an  inch  from 
the  abdomen.  On  measuring  the  cord  it  was  found  to  be  only  four 
inches  and  a  quarter  in  length  {Med.  Times,  July  24th,  1847,  p.  433). 
In  another  case  there  was  no  rupture  but  great  pain  caused  to  the 
woman  during  delivery  ;  and  the  cord  was  only  five  inches  long  (Lancet, 
July  11th,  1846). 

Bleeding  from  the  vessels  of  the  navel-string  may  prove  fatal 
several  days  after  birth,  even  when  a  child  has  been  properly 
attended  to,  and  the  navel-string  has  separated  by  the  natural 
process.  "Willing  has  reported  a  case  of  this  kind,  in  which,  in 
spite  of  every  application,  the  child  died  from  loss  of  blood  six  days 
after  the  cord  had  separated  {Med.  Times  and  Gaz.,  1854,  1,  p.  287). 
The  impossibility  of  arresting  the  bleeding  in  this  case  appeared  to 
depend  upon  a  great  deficiency  of  fibrin  in  the  blood,  and  a  consequent 
want  of  tendency  to  coagulation.  [The  child  was  probably  the  subject 
of  hsemophilia. — Ed.] 

{g)  The  Effects  of  Abnormal  Presentations,  Placenta 
Prsevia,  or  Premature  Separation  of  the  Placenta.— This 
subject  cannot  be  discussed  here,  suffice  it  to  say  that  without  skilled 
assistance  this  condition  of  affairs  is  very  likely  indeed  to  prove  fatal 
both  to  mother  and  child. 


3.  Immaturity  or  Debility. 

A  child  may  be  born  either  prematurely  or  at  the  full  period,  and 
not  survive  its  birth,  owing  to  a  natural  feebleness  of  system.  This 
is  very  commonly  observed  among  immature  children.  Such  children 
may  continue  in  existence  for  several  hours,  breathing  feebly,  and  may 
then  die  fi-om  mere  weakness.  These  cases  may  be  recognised  by  the 
immature  condition  of  the  body  and  the  general  want  of  development. 

There  will  also  be  the  negative  evidence  of  no  other  possible  cause 
for  death.  In  the  B.  M.  J.  for  December  14th,  1901,  the  reader  will 
find  an  extraordinary  case  of  death  in  a  mature  child,  apparently  from 
sheer  inability  to  live,  but  no  autopsy  is  recorded. 

4.  Malformations  Incompatible  with  Life. 

These  are  very  numerous  and  must  for  our  present  purpose  be 
divided  into  those  which  are  incompatible  with  life  for  more  than  a 
few  minutes  or  hours,  and  those  which,  unless  relieved  by  surgical  aid, 
will  only  prove  fatal  in  a  few  days  or  even  longer.  i,„i„„o 

To  'the  former  class  belong  acephalous  and  anencephalous 
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monsters,  extroversion  of  the  heart,  and  certain  other  abnor- 
malities of  tlie  main  blood-vessels ;  to  the  latter  beloup;  imperforate 

anus,  constriction  of  oesophagus  or  duodenum  or  oblitera- 
tion of  part  of  the  alimentary  canal.  The  cases  of  botli  classes 
are  too  numerous  to  need  any  special  references,  they  may  be  lound  by 
dozens  in  works  on  children's  diseases  (Ashby  and  Wright,  or  Keatnig's 
Encyclopfedia) ;  but  there  can  be  no  difficulty  in  determining  whether 
they  are  such  as  to  account  for  death.  Persons  are  not  allowed  to 
destroy  monstrous  births ;  and  the  presence  of  marks  of  violence  in 
such  cases  should  be  regarded  with  suspicion.  It  is  the  more  necessary 
to  make  this  statement,  as  there  is  an  idea  among  the  vulgar  that  it  is  not 
illegal  to  destroy  a  monstrous  birth.  A  lady  was  delivered  of  a  most 
hideous  dicephalous  (two-headed)  monster.  At  the  earnest  solicitation 
of  the  friends,  the  nurse  destroyed  it.  The  question  was — Was  this 
woman  guilty  of  child-murder  ?  The  only  case  in  reference  to  this 
point  which  is  recorded  by  medico-legal  writers,  is  that  of  two  women 
who  were  tried  at  the  York  Assizes  in  1812,  for  drowning  a  child  which 
was  born  with  some  malformation  of  the  head,  in  consequence  of  which 
it  was  likely  that  it  could  not  survive  many  hours.  It  did  not  appear 
that  there  had  been  any  concealment  on  the  part  of  the  prisoners, 
who  were  not  aware  of  the  illegality  of  the  act  (Paris  and  Foublanque, 
"Med.  Jurispr,,"  vol.  1,  p.  228).  The  fact  that  the  offspring  is  not 
likely  to  live  more  than  a  few  hours  does  not  justify  the  act  of  one 
who  prematurely  destroys  it. 

5.  Spasm  of  the  Larynx. 

Strong  and  healthy  children  may  die  from  non-inflation  of  the 
lungs.  They  are  born  with  uterine  life,  and  on  coming  into  the  world 
make  attempts  at  inspiration,  but  as  Braxton  Hicks  has  pointed  out, 
owing  to  spasm  of  the  larynx  and  retraction  of  the  tongue,  the  air  is 
miable  to  enter — the  child  dies,  and  on  inspection,  no  air  being  found 
in  the  lungs,  the  child  is  wrongly  pronounced  to  have  been  born  dead 
(Guy's  Hosp.  Rep.,  1866,  p.  476).  A  careful  inspection  of  the 
fauces  may  show  the  presence  of  mucus  or  meconium,  or  a  condition 
of  the  epiglottis,  which  may  account  for  non-respiration.  Hicks  has 
on  more  than  one  occasion  seen  the  new-born  child  make  these 
inspiratory  efforts,  and  by  lifting  the  epiglottis  has  given  free  passage 
to  the  air,  and  the  child  has  been  saved. 

6.  Diseases  Acquibed  in  Utero. 

The  discovery  of  any  of  the  foetal  organs  merely  in  a  morbid  con- 
dition amounts  to  nothing  unless  the  disease  has  advanced  to  a  degree 
which  would  be  sufficient  to  account  for  the  child's  death.  There  are, 
doubtless,  many  obscure  affections,  particularly  of  the  brain,  which  are 
liable  to  destroy  the  life  a  child  without  leaving  any  well-marked 
changes  in  the  dead  body.  According  to  Burgess,  apoplexy  and 
asphyxia  are  the  usual  causes  of  death  among  new-born  children, 
the  latter  the  more  common  {Med.  Gaz.,  vol.  26,  p.  492  ;  Henke's 
Zeitschr.  der  S.A.,  1843,  p.  67).  Probably  diseases  of  the  lungs 
are  of  the  greatest  importance  in  a  medico-legal  point  of  view  ;  because, 
by   directly   affecting  the   organs   of  respiration,    they   render  it 
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impossible  for  a  child  to  live,  or  to  sm-vive  its  birth  for  a  long  period. 
The  diseases  in  the  foetal  state  are  principally  hepatisation,  tubercle, 
and  syphilis  of  the  lungs — the  existence  of  any  of  which  it  is  not 
<lifficult  to  discover.  They  render  the  structure  of  the  lungs  heavier 
than  water,  and  thus  prevent  them  from  acquiring  that  buoyancy  which 
in  a  healthy  state  they  are  known  to  possess.  Ifc  is  not  common  to 
tind  the  lungs  diseased  throughout — a  portion  may  be  sufficiently 
health}^  to  allow  of  a  partial  performance  of  respiration. 

In  addition  to  diseases  thus  leaving  traces  in  the  internal  organs,  it 
must  not  be  forgotten  that  au}"^  of  the  acute  specific  fevers  in  the  mother 
will  almost  certainly  lead  to  the  expulsion  of  the  contents  of  the  uterus. 
If  the  mother's  attack  be  at  all  severe,  the  child  is  nearly  sure  to  be 
born  dead  from  a  toxaemia  of  the  child's  blood,  and  sometimes  even 
from  an  actual  and  definite  invasion  of  the  child  by  the  microbes  of  the 
disease  with  definite  skin  eruption.  Small-pox  and  scarlet  fever  rashes 
have  been  thus  definitely  seen  on  a  new-born  child. 

In  the  Lancet,  1,  1904,  p.  575,  is  an  account  of  a  case  of  gangrene  of  the  foot 
in  a  newly  born  baby  without  any  suspicion,  of  malpractice. 

7.  Disease  of  the  Placenta. 

Usually  syphilitic  in  origin  or  due  to  accidental  separations  of  parts 
of  it.  Such  can  only  of  course  be  detected  if  the  placenta  is  available 
for  examination,  or  its  site  owing  to  the  death  of  the  mother. 

WAS  THIS  CHILD  BORN  DEAD? 

The  answer  to  this  question  will  depend  upon  four  factors,  viz. : — 

1.  The  period  of  development  to  which  it  has  reached. 

2.  The  presence  of  ante-partum  rigor  mortis. 

3.  The  presence  of  ante-partum  decomposition. 

4.  The  absence  of  evidence  of  live  birth. 

Either  of  the  first  three  of  which  may  give  very  positive  evidence,  the 
fourth  can  only  be  of  doubtful  value. 

1.  Stage  of  Maturity. 

One  of  the  first  questions  which  a  witness  has  to  consider  in  a  case 
of  alleged  child-murder  is  that  which  relates  to  the  age  or  probable 
degree  of  maturity  to  which  the  deceased  child  may  have  attained  m 
utero.  The  reason  for  making  this  inquiry  is,  that  the  chances  ot 
natural  death,  at  or  before  birth,  in  all  new-born  children  are  great  m 
proportion  to  their  immaturity  :  and  that,  supposing  them  to  have 
survived  birth,  the  signs  of  their  having  breathed  are  commonly 
obscure.  It  is  found  that  the  greater  number  of  children  who  are  the 
subjects  of  these  investigations  have  reached  the  eighth  or  ninth  montli 
of  gestation;  yet  charges  of  murder  might  be  extended  to  the  wiltiil 
destruction  of  children  at  the  seventh  month  or  under,  provided  the 
evidence  of  life  after  birth  is  clear  and  satisfactory. 

The  English  law  does  not  act  on  the  principle  that  a  child,  in  order 
to  become  the  subject  of  a  charge  of  murder,  should  be  born  - 
with  a  capacity  to  live.  It  is  observed  by  Chitty,  although  no  authority 
Ts  quoteSr  the  statement,  that  "the  object  of  the  law  is  to  prevent 
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iniuries  to  infants  having  a  capacity  to  maintain  a  separate  existence  ; 
and  he  farther  suggests  that  such  a  capacity  shou  d  be  proved  in  oi;der 
?i  0 mplete  the  offeree  of  infanticide  ("  Med.  J ur.,"  vol.  1,  p  411)  ihis 
argument,  carried  to  its  full  extent,  would  render  it  no  offence  to  put 
Jo^death  all  persons  afflicted  with  any  mortal  disease.  .  We  have  been 
unable  to  find,  in  the  numerous  reported  tria  s  for  infanticide,  any 
ground  for  this  statement.  The  capacity  of  a  child  continuing  to  live 
has  never  been  put  as  a  medical  question  m  a  case  of  alleged  chi  d- 
murder.  Children  may  be  born  alive  at  the  sixth  or  seventh  month  ; 
but  because  they  are  much  less  likely  to  survive  than  those  at  the  eighth 
or  ninth  month;  this  is  not  a  ground  of  exculpation  for  any  person  who 
may  wilfully  destroy  them.  The  real  question,  as  we  shall  presently  see, 
does  not  refer  to  the  period  of  gestation  at  which  a  child  may  be  born, 
but  to  the  fact  of  its  being  living  and  entirehj  horn  when  the  murderous 
violence  is  offered  to  it.  The  meaning  of  the  term  viahility,  as  apphed 
to  new-born  children,  has  been  elsewhere  considered  ("  Shortened  Gesta- 
tion "  and  "Live  Birth,"  pp.  47  and  200  et  seq.).  Tardieu,  m  treating  of 
infanticide,  remarks  that  by  viability  the  medical  jurist  must  understand 
not  life,  but  a  fitness  to  continue  life.  Infanticide  requires  only  that 
the  child  should  be  living.  The  crime  implies  the  destruction  of  a  new- 
born child,  "born  living,"  whatever  may  be  its  age,  state  of  develop- 
ment, shape,  strength,  or  capacity  to  live.  Child-murder  is  therefore 
entirely  independent  of  the  question  of  viability,  and  yet  it  often  happens 
on  these  occasions  that  a  medical  witness  is  asked — Was  the  child 
viable  ?  But  this  question  is  put  in  order  to  show  how  far  the  strength 
of  the  child  would  enable  it  to  resist  the  violence  inflicted  on  it. 

Although  the  doctrine  of  viability  is  not  recognised  in  English  juris- 
prudence, yet  in  a  case  which  occurred  in  1836,  a  coroner  refused  to  hold 
an  inquest  on  the  body  of  a  child  because  it  had  not  reached  an  age 
(seven  months),  at  which  children  are  commonly  born  alive.  In  this 
case  there  was  probably  no  harm  done  ;  but  when  we  consider — 1st, 
the  great  difficulty  of  determining  the  exact  age  of  a  child  from  the 
characters  found  on  its  body ;  and  2nd,  that  many  children  born  under 
the  seventh  month  have  not  only  been  born  alive,  but  have  lived  to  an 
adult  age,  the  adoption  of  a  principle  of  this  kind  would  be  likely  to 
give  rise  to  dangerous  abuses.  It  is  impossible  to  admit  that  children 
may  be  destroyed  with  impunity  because  they  happen  to  be  born 
under  the  seventh  month,  or  that  a  child  should  be  assumed  to  have 
been  born  dead,  and  an  inquiry  into  the  cause  of  death  dispensed  with, 
unless  it  can  be  medically  established  that  it  has  passed  the  seventh 
month  of  gestation. 

According  to  one  medico-legal  authority,  if  it  can  be  shown  that 
the  child  which  is  the  subject  of  investigation  has  not  attained  this  age 
(the  seventh  month),  no  charge  of  infanticide  can  or  ought  to  be  enter- 
tained. Are  we  to  understand  by  this  that  children  proved  to  have  been 
born  living  before  the  seventh  month  may  be  wilfully  destroyed,  and 
the  law  take  no  cognisance  of  the  matter?  This  principle  is  not 
recognised  by  the  law  of  England.  In  the  case  of  E.  v.  West 
(Nottingham  Lent  Ass.,  1848),  a  midwife  was  tried  on  the  charge  of 
causing  the  death  of  a  child  under  the  seventh  month  of  uterine  life 
(in  the  perpetration  of  abortion),  not  by  direct  violence  applied  to  its 
body,  but  merely  by  leading  to  its  premature  birth.    This  case  proves, 
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therefore,  that  a  charge  of  child-murder  may  be  fairly  entertained  with 
respect  to  children  under  the  seventh  month.    The  woman  in  question 
in  this  instance  was  alleged  to  have  been  between  the  Jifth  and  sixth 
months  of  pregnancy.    The  j)voof  of  this  fact  did  not,  however,  prevent 
an  indictment  for  murder,  and  a  full  investigation  of  the  case.  We 
also  learn  from  it,  contrary  to  the  suggestion  of  Chitty  (sUpra), 
that  the  viability  of  a  child  is  not  by  the  English  law  required  to  be 
proved  on  an  indictment  for  child-murder.    This  child  was  certainly 
from  mere  immaturity  incapable  of  maintaining  a  separate  existence, 
and  it  was  therefore  not  viable ;  but  the  judge  who  tried  the  case,  in 
answer  to  an  objection  taken  by  prisoner's  counsel,  said  that  if  the  child 
was  proved  to  have  died  under  the  circumstances  alleged  for  the  pro- 
secution, it  would  still  be  murder.    At  an  early  uterine  period  the  foetus 
is  not  born  living,  and  no  question  of  murder  can  arise,  except  it  be  so 
far  developed  as  to  be  able  to  survive  its  birth.    In  reference  to  children 
born  at  the  fourth  or  fifth  month  of  gestation,  a  charge  of  concealment 
of  birth  may  arise  so  long  as  the  offspring  has  human  form.  Under 
these  circumstances  it  is  not  necessary  to  prove  that  it  was  born  living. 
At  the  same  time,  as  such  births  at  the  fourth  and  fifth  months  are 
always  the  results  of  abortion  either  from  natural  or  criminal  causes, 
the  charge  is  generally  merged  in  the  criminal  offence  of  procurnig 
abortion.    Here,  again,  it  is  not  required  to  prove  by  medical  evidence 
that  the  aborted  foetus  was  living  when  expelled  from  the  womb  (p.  149 
ante).    In  nearlv  all  cases  of  child-murder,  it  will  be  found  that  the 
child  has  passed  the  seventh  month  of  utero-gestation.    The  conclusion 
of  this  argument  is  this,  that  as  there  is  no  case  on  record  {vide  p.  49) 
of  a  child  born  before  the  150th  day  of  conception  showmg  any  signs 
of  life,  it  follows  that  if  a  foetus  at  or  under  this  age  be  found,  it  must 
have  been  born  dead,  and  no  question  of  infanticide  can  arise. 


2.  Ante-partum  Eigor  Mortis. 
This  has  been  recorded  by  several  observers  and  has  even  been 
used  as  a  test  of  degree  of  maturity.  The  following  taken  from  the 
Lancet,  2,  1895,  p.  1020,  reported  by  Dr.  Jones,  of  Leigh  Lanes., 
seems  to  show  that  it  is  not  so  very  infrequent,  but  is  probably  over- 
looked. Its  occurrence  is,  of  course,  mathematical  demonstration  ot 
"  born  dead." 

•^oTTifl  few  vears  ago  I  sent  an  account  to  a  contemporary  of  a  case  in  wHch 
•  J  tllfl  fltus  in  ntero  was  the  cause  of  difficult  labour.    During  the 

^oATel&feWwri    into  a  primipara.  aged  tMrty-seven   by  the 
•  1  ^fi^fn  nHendance  as  though  the  os  was  fully  dilated,  no  advance  of  the  head 
Sftaken  place  for  se^^^^^^^^  On  applying  forceps  considerable  res, stance 

had  tanen  piace  loi  p^i^ected  to  find  an  easy  forceps  case  proved  to  be 

was  experienced  and  what  lex^^^^  y  ^^^^  the  head 
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place,  and  at  a  later  stage  the  stiffness  of  the  neck  had  prevented  extension,  and 
the  lateral  flexion  of  the  body  had  been  interfered  with  owing  to  the  same  cause. 
Eigor  mortis  was  well  developed  all  over  the  body,  the  arms  and  legs  being  stiff  and 
in  the  flexed  position.  On  balancing  the  child's  body  on  one  hand  its  back  kept 
almost  straight  and  the  legs  in  the  same  flexed  position,  the  heels  not  dropping 
below  the  nates.  Owing  to  the  forcible  flexion  of  the  neck  the  head  moved  upon 
the  trunk  like  a  hinge  joint.  At  the  moment  of  applying  pressure  with  the  forceps 
there  was  a  crunching  noise  quite  audible,  sounding  as  if  one  were  breaking 
a  bone. 

For  further  references,  vide  Vol.  1,  p.  268. 


3.  SiaNS  OF  Putrefaction  in  Utero. 

The  phenomena  of  putrefaction  in  air  have  been  elsewhere  described 
(Vol.  1,  pp.  282  et  seq.) ;  but  the  changes  which  ensue  when  a  child  dies 
and  is  retained  within  the  uterus,  may  be  briefly  adverted  to,  because 
they  may  sometimes  form  a  subject  for  judicial  inquiry.  According  to 
Devergie,  when  a  child  dies  in  utero,  putrefaction  takes  j)lace  as  rapidly 
as  in  the  open  air  ("  Med.  Leg.,"  1,  626) ;  but  this  is  doubtful. 

In  an  advanced  state  of  'uterine  'putrefaction  (intra-uterine  macera- 
tion), the  body  of  the  child  is  so  flaccid,  that  when  placed  on  a  table  it 
becomes  almost  flattened  by  the  mere  gravitation  of  its  parts.  The 
skin  is  of  a  reddish-brown  colour — not  green,  as  in  a  putrefied  body 
exposed  to  air.  The  cuticle  covering  the  feet  and  hands  is  white,  and 
sometimes  raised  in  blisters  ;  the  cellular  membrane  is  filled  with  a 
reddish-coloured  serum  ;  the  bones  are  movable,  and  readily  detached 
from  the  soft  parts.  In  the  opinion  of  Devergie,  the  principal  difi"erence 
between  uterine  and  atmospheric  putrefaction  in  the  body  of  a  new-born 
child,  is  seen  in  the  colour  assumed  by  the  skin  :  but  it  must  be 
remembered,  that  should  the  child  remain  exposed  to  the  air  after  its 
expulsion,  the  skin  may  acquire  the  colour  observed  in  cases  of 
atmospheric  putrefaction.  There  is  also  an  easily  recognisable  (once 
it  has  been  experienced)  smell  about  intra-uterine  decomposition,  quite 
peculiar  and  pathognomonic,  it  is  rather  a  sickly  than  pungent  smell 
of  decomposition,  but  it  can  hardly  be  described  in  words.  The 
changes  which  have  just  been  described  are  such  as  we  may  expect  to 
find  when  a  child  has  been  retained  in  the  womb  eight  or  ten  days  after 
its  death.  When  it  has  remained  for  some  weeks  in  the  uterine  cavity, 
the  body  has  occasionally  been  found  in  an  adipocerous  state,  or  even 
encrusted  with  phosphate  of  calcium.  If  in  any  case  we  are  able  to 
state  distinctly  that  the  body  of  a  child  has  undergone  uterine  and  not 
atmospheric  putrefaction,  it  is  clear  that  it  could  not  have  come  into 
the  world  alive,  and  no  question  of  murder  could  arise.  Under 
ordinary  putrefaction  in  air,  a  child  may  have  been  really  brought 
into  the  world  living,  and  the  process  may  have  destroyed  every 
proof  of  that  fact. 

Let  us  suppose  that  a  child  died  in  utero  twenty-foin-  hours  before 
it  was  born  :  if  it  be  soon  afterwards  examined,  there  will  be  no  marks 
of  putrefaction  about  it,  unless  the  membranes  have  been  ruptured,  and 
the  appearances  will  closely  resemble  those  met  with  in  the  body  of  a 
child  that  has  been  born  alive,  and  died  without  breathing  ;  or  of  one 
that  may  have  died  in  the  act  of  birth.  It  will  be  impossible  to  say, 
in  such  a  case,  whether  the  child  came  into  the  world  living  or 
dead.    Sentex  states  that  the  dead  foetus  retained  in  utero,  with  the 
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membranes  uuruptiired,  undergoes  one  of  three  clmnges-macevation, 
putrefaction,  or  mmnmification    The  first  xs  the  most  common  con- 
dition, but  the  changes  differ  from  those  which  take  place  m  the 
body  Uen  exposed  to  air.    Putrefaction,  m  its  common  significa- 
tion  is  rarely  met  with.    Sentex  found  a  characteristic  sign  to  be 
redness  of  the  sldn  and  eyes.    He  has  given  a  summary  of  the 
appearances  as  met  with  in  the  dead  foetus  from  the  second  day  to  the 
Second  week  C  Ann.  d'Hyg.,"  1869,  pp.  1,  487).    Braxton  Hicks  found 
S  rajd  decomposition  took  place  when  the  child  died  some  trme 
before  the  commencement  of  labour.  In  one  case  he  had  known  putridity 
to  have  been  established  in  twelve  hours.    He  met  with  three  mstances 
in  wMch  there  was  proof  that  the  child  was  ahve  withm  twenty-lour 
Ws  of  its  birth,  and  yet  its  body  was  born  more  or  less  putrid 
(decomposed) ;  but  in  these  instances  of  rapid  putrefactioi^  the  mera- 
braneT  had  Uen  ruptured  for  some  time  (Guy's  Hosp.  Eep.,  1866. 
t  477)     This  is,  no  doubt,  one  of  the  conditions  which  materially 
Fnfluei  ces  the  degree  of  decomposition  which  the  dead  body  of  a  foetus 
mderres  in  and  m^y  account  for  the  discrepant  statements 

TadeTy  sonie  writers'on  this^ubject.    A  medical  man 
Zon  the  presence  of  offensive  discharges  before  birth  as  absolute 
Snc'e^f'thrdeath  of  the  f.tus     In  t-  instances  H.ks  met  jvith 
well-marked  putiidity  of  the  discharges  before  the  biitli  o^^U^  <;^!^^^^ 
yet  in  one  of  these  the  child  was  bom  alive  and  stiong.    In  the  other 

can  arLTheirseparate  bones,  a  mummified  f<Btus  or  a  lithop.dion, 

in  a  living  new-born  child.  ^-j^JJ^^^^^  J^^^^  of  the  child  when 
consequence  of  an  accident     ^J^^  f  ancls  ana  ^^^^  ^^^^^^^^ 

born  were 

denuded  of  cuticle,  wnicn  nun,  —  ^ ,   ^^^.^^.f,^,.  i.ours 
child  was  apparently  at  the  eighth  ^i'i^^^'^g^^^^^  a  case  of 

iAmer.  Jour.  Med  Sc.,  Octob^^'  ^j^f/' J^'^'iate^  ^^J^ 
intra-uterine  P^^n^^^^g^f  T^^-^V^  b child  is  not  always  a  sign  that 
quamation  of  the  cuticle  m  a  ^.^-^^^^^  AH  the  other  signs 

it  has  been  dead  for  a  considerable  eng  h  of  time    A  ^^^^ 

indicative  of  putiefaction  would  ^^^f  ^^^^"f,  distinction, 
this  fact  a  medical  jurist  would  be  able  to  diaw  a  clear  ^^^.^^ 
In  certain  cases,  where  the  body  of  a  child  has  been  i    g  ^^^^ 

the  earth,  the  bones  only  ^^yJ'^Z^^%\,^^^^^^  bones  were 
would  be  likely  to  arise  here  wou  d  be   JJ^^^^^.^^^  its  birth  for 

—  t  Ltl^t^XS^iS'  Behm  records  a  case 
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of  this  kind.  He  conchided,  from  his  examination,  that  the  child, 
whose  bones  were  submitted  to  him,  had  lived  for  six  or  eight  montlis 
after  birth,  and  that  they  had  been  buried  for  fifty  years  or  longer 
(Horn's  Vierteljahrsschr.,  1868,  1,  p.  55). 

4.  Negative  Evidence  from  Absence  of  Breathing,  etc. 

It  was  formerly  supposed  that  if  the  lungs  contained  no  air,  the 
child  could  not  have  breathed,  and  it  must  have  been  born  dead.  But 
this  view  is  not  correct :  children  have  been  known  to  breathe  feebly, 
and  continue  in  existence  many  hours  without  visibl}^  distending  the 
cells  of  the  lungs  with  air — the  apparent  absence  of  air  from  the  lungs, 
therefore,  furnishes  no  proof  either  that  respiration  has  not  been  per- 
formed, or  that  the  child  has  not  lived  (Guy's  Hosp.  Rep.,  1842, 
p.  23).  The  restoration  of  many  children  apparently  born  dead  is  a 
clear  proof  that  many  are  born  living  who  might  be  pronounced  dead, 
simj)!)'^  because  breathing  and  life  have  been  considered  synonymous 
terms  (see  Marklin,  Casper's  Vierteljahrsschr.,  1859,  2,  26  ;  also  an 
ai'ticle  in  the  same  volume,  "  Leben  ohne  Athmen,"  p.  297).  That 
our  law-authorities  will  admit  evidence  of  life  in  a  child  before  the 
establishment  of  respiration,  is  clear  from  the  decision  in  Hex  v.  Brain, 
in  which  the  judge  said,  that  a  child  might  be  born  alive,  and  not 
breathe  for  some  time  after  its  birth  (Archbold,  "  Crim.  Plead.,"  367), 
as  also  from  the  charge  of  Coltman,  J.,  in  the  case  of  Rex  v.  Sellis 
(Norfolk  Spr.  Circ,  1837).  In  this  instance  it  was  alleged  that  the 
prisoner  had  murdered  her  child  by  cutting  off  its  head.  The  judge 
directed  the  jury,  that  if  the  child  was  alive  at  the  time  of  the  act,  it 
was  not  necessary,  in  order  to  constitute  murder,  that  it  should  have 
breathed.  In  fact,  it  would  appear  that  breathing  is  regarded  as  only 
one  proof  of  life  ;  and  the  law  wiU,  therefore,  receive  any  other  kind  of 
evidence  which  may  satisfactorily  show  that  a  child  has  lived,  and  make 
up  for  the  proof  commonly  derived  from  the  state  of  the  lungs.  It  will 
be  first  necessary  for  a  medical  practitioner  to  prove  that  the  child 
under  examination  has  recently  died,  or,  in  other  words,  that  there  ai-e 
good  grounds  for  believing  it  to  have  been  recently  living.  Hence,  if 
the  body  be  highly  putrefied,  either  from  the  child  having  died  in  the 
womb  some  time  before  birth,  or  from  its  having  been  born  and  its 
body  not  discovered  until  putrefaction  had  far  advanced  both  internally 
and  externally,  the  case  is  usually  hopeless.  The  medical  witness  will 
ni  general  be  compelled  to  abandon  the  investigation,  because  the  body 
can  furnish  no  evidence  whatever  of  life  after  birth.  The  examination 
of  the  organs  of  the  chest  would  throw  no  light  on  the  case,  if  the 
lungs  are  in  their  foetal  condition. 

We  cannot  here  repeat  the  arguments  used  in  finding  evidence  of 
live- birth,  but  we  may  insert  the  conclusions  which  Dr.  Taylor  drew 
Irom  the  various  tests,  for  they  show  well  the  very  small  value  to  be 
attaciiecl  to  the  negative  evidence  we  are  now  considerincr. 

ihe  slightest  consideration  will  show  that  the  various  signs  of  live- 
birth  described  on  pp.  200  ct  seq,  are  weak,  and  of  purely  accidental  occur- 
rence. 1  a  child  IS  destroyed  either  during  birth,  or  within  a  few  minutes 
afterwards  there  will  be  no  medical  evidence  to  indicate  the  period  at 
which  Its  destruction  took  place ;  the  external  and  internal  appearances 
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presented  by  tbe  body  would  be  tbe  same  in  tbe  two  cases.    It  is  most 
probable  that  in  the  greater  number  of  instances  of  child-murder, 
a  child  is  actually  destroyed  either  during  birth,  or  more  probably 
immediately  afterwards ;  and,  therefore,  the  characters  above  described 
can  rarely  be  available  in  practice.    If  any  exception  be  made,  it  is  with 
respect  to  the  nature,  situation,  and  extent  of  mark?-;  of  violence ;  but 
the  presence  of  these  depends  on  mere  accident.    Hence,  then,  we  come 
to  the  conclusion,  that  although  medical  evidence  can  generally  show, 
from  the  state  of  the  lungs,  that  a  child  has  breathed,  it  can  rarely  be 
in  a  condition  to  prove,  in  a  case  of  infanticide,  that  its  life  certainly 
continued  after  its  birth.    We  could  only  venture  upon  this  inference 
when  the  signs  of  breathing  were  full  and  complete,  or  when  some 
article  of  food  was  found  in  the  stomach.    The  inference  which  we  may 
draw  from  these  observations  is,  that  if  positive  proof  of  entire  live-Urth 
be  in  all  cases  rigorously  demanded  of  medical  witnesses  on  trials  tor 
child-murder,  it  is  scarcely  possible  that  any  conviction  for  the  crime 
should  take  place,  except  where  a  confession  was  made  by  the  accused, 
or  a  murder  was  actually  perpetrated  before  eye-witnesses  ihe 
numerous  acquittals  that  take  place  on  trials  for  this  crime,  m  lace  ol 
the  strongest  medical  evidence  of  murderous  violence  inflicted  on  the 
body  of  the  child,  bear  out  the  correctness  of  this  opinion,    ihe  child 
is  proved  to  have  lived  and  breathed,  but  the  medical  evidence  fails  to 
show  that  tbe  living  and  breathing  took  place  or  contmued  after  its 
entire  delivery  (see  Prov.  Jour.,  April  2nd,  1851,  p.  182) 

Conclusions.— The  general  conclusions  which  may  be  drawn  are  :— 
1.  That  a  child  may  be  born  alive  and  be  criminally  destroyed  before 

it  has  breathed.  .      ,      _  .  ,      ,        i  •  i, 

2  That  there  ai-e  no  certain  medical  signs  hy  which  a  child  which  has 

not  breathed  can  be  proved  to  have  been  living  when  it  was  maltreated. 
3.  That  a  new-born  child  may  be  destroyed  by  the  prevention  of 

''Tlr^thT^'roof  r/i'espiration  shows  that  the  child  has  ireathcd, 

T^'^y  the  colour,  volume,  consistency  appear- 

ance  of  developed  aii?cells,  absolute  weight,  and  buoyancy  of  the  tog  , 
we  may  be  able  to  draw  an  inference  whether  the  child  has  or  has  not 

'''^fi'^That  the  lungs  increase  in  weight  according  to  the  degree  to 
which  ™;l"s^established.  and  not  necessarily  according  to  the 

^T^ti^t^f'^tSt^nX^^^^^^^^^^ 

the  act  of  breathing,  this  affords  a  strong  P-^Xfs" 

has  been  Ion  aUve,  since  breathing  durmg  buth  is  m  geneial  omy 

'''1''i'Z  Mi'ostatic  test  can  only  show  whether  a  child  has  or 
has  not  bitft:d-5t  does  not  enable  us  to  determine  whether  a  child 

''°%'"T\artL''toy  o'chtidren  that  have  lived  after  birth  may  sink 
in  water,  fwtag  lo  tfeir  not  having  received  air.  or  to  their  bemg  in  a 
diseased^conditiom^  may  live  for  a  considerable  period  when  only  a 
portion  of  the  lungs  has  been  penetrated  by  au'. 
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11  That  a  child  may  survive  birth,  even  for  twenty-four  hours, 
when  no  part  of  its  lungs  has  been  obviously  penetrated  by  air. 

12  Hence  the  sinking  of  the  lungs  (whether  whole  or  divided)  in 
water  is  not  a  proof  that  a  child  has  been  horn  dead 

13.  That  the  lungs  of  children  which  have  not  breathed  and  have 
been  born  dead  may  float  in  water  from  putrefaction,  or  from  artificial 

'"^  14°"Thftt  the  lungs  as  situated  in  the  chest  undergo  putrefaction 
very  slowly  ;  that,  if  but  slightly  putrefied,  the  air  may  be  easily  forced 
out  by  compression  ;  and  if  much  putrefied,  either  the  case  must  be 
abandoned  or  other  sources  of  evidence  sought  for. 

15.  That  the  artificial  inflation  of  the  lungs  of  a  child  born  dead 
will  cause  them  to  float  on  water. 

16  That  while  lying  in  the  chest,  the  foetal  lungs  are  not  easily 
inflated,  and  that  the  difiiculty  in  inflating  them  is  great  in  proportion 
as  the  child  is  immature. 

17.  That  lungs  artificially  inflated  while  in  the  chest,  resemble 
those  organs  in  which  respiration  has  been  only  imperfectly  established. 

18.  That  in  cases  of  inflation  of  the  lungs  in  the  chest,  the  air  may 
be  generally  expelled  from  the  divided  portions  of  lung  by  firm  com- 
pression, so  as  to  cause  them  to  sink. 

19.  That  the  same  result  occurs  with  lungs  in  which  respiration 
has  been  imperfectly  established. 

20.  That  when  lungs  have  undergone  perfect  respiration,  the  air 
cannot  be  expelled  by  compression  of  the  divided  parts,  so  as  to  cause 
them  to  sink. 

21.  That  the  artificial  inflation  of  foetal  lungs  causes  no  alteration 
of  weight ;  and  as  the  weight  increases  in  proportion  to  the  degree  of 
respiration,  so  in  healthy  lungs,  with  great  buoyancy,  there  should  be 
great  weight  if  the  air  has  been  derived  from  respiration. 

22.  That  while  respiration  increases  the  absolute  weight  of  the 
lungs,  it  diminishes  their  specific  gravity  by  leading  to  the  distension 
of  the  pulmonary  cells  with  air. 

23.  That  when  the  lungs  are  very  heavy,  and  contain  but  little  air, 
it  cannot  with  certainty  be  inferred  that  respiration  has  been  established. 
The  facts,  cceteris  paribus,  may  be  explained  by  supposing  that  the  lungs 
were  naturally  heavy,  and  that  they  have  been  artificially  inflated. 

24.  That  we  should  base  our  judgment  of  a  child  having  breathed 
upon  great  weight  and  great  buoyancy  of  the  lungs  combined,  that  the 
one  condition  without  the  other  is  open  to  objection,  that  the  air  may 
not  have  been  derived  from  respiration. 

25.  That  experiments  on  foetal  lungs  artificially  inflated  with  air 
after  removal  from  the  chest  have  no  practical  bearing  on  this  inquiry. 

26.  That  the  floating  of  the  lungs  on  water  proves,  cceteris  paribus, 
that  a  child  has  breathed  either  at,  during,  or  after  birth :  it  does  not 
prove  that  a  child  was  born  alive,  or  that  it  has  died  a  violent  death. 

27.  That  the  sinking  of  the  lungs,  as  a  result  of  the  expulsion  of 
air  from  them  by  compression,  does  not  necessarily  prove  that  the  child 
was  born  dead.  It  merely  proves  that  the  air  contained  in  them  was 
derived  either  from  artificial  inflation,  or  from  imperfect  breathing. 

28.  That  the  hydrostatic  test  is  not  applicable  to  determine  the  fact 
of  respiration  or  non-respiration  in  all  cases  of  alleged  child-murder, 
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but  that,  with  ordinary  precautions,  it  may  be  safely  employed  in  the 
miijority  of  such  cases. 

29.  That  a  child  may  breathe  before,  during,  or  after  birth,  but  the 
hydrostatic  test  will  not  enable  us  to  say,  in  the  greater  number  of 
cases,  at  which  of  these  periods  the  act  of  respiration  was  performed. 

30.  That  breathing  is  a  sign  of  life,  and  not  necessarily  of  live- 
birth. 

31.  That  certain  changes  in  the  umbilical  vessels,  and  the  separation 
by  a  vital  process  and  cicatrisation  of  the  umbilical  cord,  as  well  as  a 
general  peeling  or  scaling-off  of  the  cuticle,  indicate  live-birth. 

32.  That  no  reliance  can  be  placed  upon  the  relative  quantity  of 
blood  in  the  pulmonary  vessels  as  evidence  of  respiration  having  been 
performed. 

33.  That  the  open  or  contracted  state  of  the  foramen  ovale  or 
ductus  anteriosus  furnishes  no  evidence  of  a  child  having  been  born 
alive.  These  parts  may  become  closed  and  contracted  before  birth,  and 
therefore  be  found  closed  in  a  child  born  dead ;  or  they  may  remain 
open  after  birth  in  a  child  born  living,  even  subsequently  to  the 
establishment  of  respiration. 

84.  That  the  absence  of  meconium  from  the  intestines  and  of  urine 
from  the  bladder,  are  not  proofs  that  a  child  has  been  entirely  born 
alive,  since  these  liquids  may  be  discharged  during  the  act  of  birth. 

35.  That  the  presence  of  farinaceous  or  other  food  in  the  stomach, 
or  of  foreign  substances  swallowed,  proves  that  a  child  has  been  entirely 
born  alive. 

36.  That  the  presence  of  blood,  meconium,  vernix  caseosa,  or  the 
discharges  in  the  stomach  and  air-passages,  does  not  necessarily  prove 
that  a  child  was  born  alive. 

The  general  conclusions  respecting  survivorship  are  :— 

1.  That  the  period  for  which  a  new-born  child  has  survived  birth 
cannot  be  determined  by  any  certain  sign  for  the  first  twenty-four  hours. 

2.  That  after  this  period  an  inference  may  be  drawn  from  certain 
changes  which  take  place  progressively  in  the  skin  and  umbilical  cord 
externally,  and  in  the  viscera  on  inspection ;  that  these  changes  allow 
only  of  an  approximate  opinion  within  the  first  five  or  six  days. 

3  That  the  contraction  of  the  ductus  arteriosus,  and  the  closure  ot 
the  foramen  ovale,  take  place  from  natural  changes  at  such  uncertain 
intervals  as  to  render  it  difficult  to  assign  a  date  of  survivorship  from 
the  state  of  these  parts.  .  ,  n:.  j-  j    a  •+ 

4.  That  the  period  which  has  elapsed  since  the  child  died  altei  it 
was  born,  can  be  determined  only  by  observing  the  degree  of  putrefac- 
tion in  the  body  compared  with  temperatm-e  locality,  and  othei 
conditions  to  which  it  has  been  exposed  (see  "Putrefaction,   Vol.  1, 

5^.^  That'the  presence  of  any  marks  of  putrefaction  in  utero  proves 
that  the  child  must  have  come  into  the  world  dead. 

6.  That  the  presence  of  marks  of  severe  violence  on  various  parts 
of  the  body,  if  possessing  vital  characters,  renders  it  probable  that  the 
child  was  entirely  born  alive  when  the  violence  was  mtiicted. 

7  That,  beyond  the  above  conclusions,  there  is  no  certain  medical 
sign  which  i^idicates  that  a  child,  that  has  died  at  or  about  the  time  of 
birth,  has  been  entirely  born  ahve. 
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VIOLENT  OR  CRIMINAL  CAUSES  OF  DEATH. 
We  have  now  to  consider  those  modes  of  death  which  are  totally 
independent  of  the  existence  of  congenita  disease  or  other  natural 
.«uiT  A  medical  iurist  should  remember  that  there  are  certain  forms 
Tel  fd-muXi  wh  h  are  not  necessarily  attended  with  appearances 
ii  diXr  of  violence :  these  are  suffocation  drowmng,  exposure  o 
coW  and  starvation.  The  evidence  in  many  of  the  causes  is  naturally 
ofthe  leltm^^^  as  that  which  will  be  looked  for  in  the  case  of  an 
adilt!  The  causes  will,  however,  be  treated  in  some  detail  with  cases 
in  the  following  order  :— 

1.  Suffocation. 

2.  Strangulation. 

8.  Cold  and  Exposure. 

4.  Starvation. 

5.  Intentional  immaturity  (abortion). 

6.  Violence  by  wounds  internal  and  external. 

7.  Poisoning. 

8.  Drowning. 

9.  Deliberate  neglect  to  tie  the  cord. 
10.  Burning. 

1.  Suffocation. 

This  is  a  common  cause  of  death  in  new-born  children.  A  wet 
cloth  may  be  placed  over  the  child's  mouth,  or  thrust  into  this  cavity, 
either  during  birth  or  afterwards,  and  before  or  after  the  performance 
of  respiration.  To  the  latter  case  only  could  the  term  suffocation  be 
strictly  appHed.  A  child  may  be  thus  destroyed  by  being  allowed  to 
remain  closely  compressed  under  the  bed-clothes  after  delivery,  or  by 
its  head  being  thrust  into  straw,  feathers,  dust,  ashes,  and  similar 
substances.  The  appearances  in  the  body  are  seldom  sufficient  to 
excite  a  suspicion  of  the  cause  of  death,  unless  undue  violence  has 
been  employed.  There  is  commonly  merely  lividity  about  the  head 
and  face,  with  slight  congestion  of  the  lungs.  A  careful  examination 
of  the  mouth  and  throat  should  be  made,  as  foreign  substances  are 
sometimes  found  in  this  situation,  affording  circumstantial  evidence  of 
the  mode  in  which  the  suffocation  has  taken  place.  Thus  WOOd,  straw, 
feathers,  dust,  tow,  or  a  hard  plug  of  linen  may  be,  and  in  some 

cases  have  been,  found  blocking  up  the  mouth  and  fauces,  drawn  into 
these  parts  by  aspiration  when  the  mouth  of  a  child  has  been  covered 
with  such  substances  (see  "  Smothering,"  Vol.  1,  pp.  753  et  seq.).  If  a 
child  has  lived  sufficiently  long  to  be  fed,  it  may  be  accidentally 
suffocated  by  the  entrance  of  portions  of  food  into  the  windpipe  and 
air-passages.  The  following  case  in  reference  to  a  child  which  sur- 
vived its  birth  thirty  days,  will  throw  a  light  upon  this  accidental 
cause  of  death  : — 

An  infant,  thii-ty  days  old,  was  found  dead  in  bed.  The  mother,  a  married 
woman,  stated  that  tlie  child  was  healthy,  and  was  put  to  bed  after  having  sucked 
well  at  7  p.m.  the  previous  evening;  also  once  in  the  night  about  2  a.m.  On 
awaking  at  4.30  a.m.  she  foimd  the  child  dead.  It  was  lying  at  her  right  side — 
the  farthest  side  from  the  father,  and  on  its  own  left  side  looking  towards  its 
mother.  When  seen  by  Eoss  it  was  on  its  back ;  the  hands  were  clenched,  the  lips 
blue  and  pouting,  and  the  tongue  thrust  out  a  little  way  between  them.  There 
were  no  marks  of  violence  or  of  flattening  of  the  features.    The  lungs  and  right 
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cavities  of  the  heart  were  distended  with  blood.  The  stomach  contained  a  q^uantity 
of  curdled  milk.  On  opening  the  larynx  a  small  quantity  of  the  curd  of  milk  was 
found  resting  on  the  vocal  chords  of  the  larynx  and  lining  the  upper  two  or  three 
rings  of  the  windpipe,  thus  completely  blocking  up  the  tube,  which  in  calibre  was 
not  larger  than  a  goosequiU. 

It  appeared  that  on  tlie  previous  day  the  child  had  frequently  thrown 
up  its  milk ;  it  had  probably  vomited  it  in  the  night  while  its  face  was 
turned  towards  the  pillow,  and  had  by  aspiration  drawn  a  portion  of 
the  curd  of  milk  into  the  air-passages,  and  thus  caused  death  by 
suffocation.  An  infant  of  this  age  would  not  have  the  power  to  relieve 
itself  in  such  a  position. 

A  new-born  child  may  be  suffocated  by  having  its  head  held  over 
noxious  vapours  such  as  the  exhalations  of  a  privy  or  of  burning 
sulphur;  and  other  poisonous  vapours,  e.g.  chloroform,  may  be  used 
by  a  criminal  without  leaving  any  traces  upon  the  body — except, 
possibly,  that  which  may  depend  upon  their  peculiar  odour.  There 
are  few  of  these  cases  of  suffocation  in  which  a  medical  opinion  of  the 
cause  of  death  could  be  given,  imless  some  circumstantial  evidence  were 
produced,  and  the  witness  were  allowed  to  say  whether  the  alleged 
facts  were  or  were  not  sufficient  to  account  for  death  ("  Ann.  d'Hyg.," 
1832,  vol.  1,  p.  621). 

On  the  other  hand,  if  it  be  even  clearly  proved  that  death  has  been 
caused  by  suffocation,  it  must  be  remembered  that  a  child  may  be 
accidentally  suffocated,  and  the  crime  of  murder  falsely  imputed 
{vide  Vol.  i,  "  Suffocation  "). 

Sometimes  the  body  is  found  maltreated,  with  severe  fractures  or 
contusions  on  the  skull,  and  marks  of  strangulation  on  the  neck  ; 
concealed  in  a  feather  bed  or  privy  ;  or  cut  up  and  burnt.    This  kind 
of  violence  may  excite  suspicion  of  murder  and  lead  to  the  belief  that 
the  allegation  of  death  from  accidental  suffocation  is  a  mere  pretence. 
But  unless  the  case  is  of  a  glaring  nature,  the  violence  is  considered  to 
have  been  employed  for  the  purpose  rather  of  aiding  delivery  or  con- 
cealing the  birth' of  a  child  than  of  destroying  it.    In  the-  present  day 
these  cases  of  death  from  accidental  suffocation,  when  properly  investi- 
gated, can  never  involve  an  innocent  woman  in  a  charge  of  murder, 
although  the  facts  may  show  in  some  instances  that  the  death  of 
the  child  was  really  due  "to  great  imprudence,  gross  neglect,  or  culpable 
indifference  on  her  part.    Thus  a  woman  knowing  or  havnig  reason  to 
believe  that  her  delivery  is  impending,  is  secretly  delivered  at  night. 
The  child  is  born  under  the  bedclothes ;  no  effort  is  made  to  remove 
it  and  it  necessarily  dies  from  suffocation.    In  some  cases  of  this  kind 
a 'woman  may  be  unable  to  make  the  necessary  exertion  to  uncover 
the  head  of  the  child  so  as  to  allow  it  to  breathe.    In  others,  however, 
there  is  no  desire  to  save  life  and  the  child  is  found  dead.    A  case  ot 
this  kind  occurred  to  Dohrn,  in  which  he  was  able  to  show  that  the 
child  had  breathed  and  liad  probably  come  into  the  world  ahve,  but 
had  died  from  wilful  neglect.    The  woman  was  conscious  ot  her 
delivery,  but  asserted  that  the  child  showed  no  sign  ot  life  after  birth 
(Horn's  Vierteljahrsschr.,  1867,  2,  p.  84).    Dohrn's  report  furnishes 
a  model  for  the  investigation  of  cases  of  this  kind.    Such  a  case  may 
not  be  considered  as  murder,  but  it  involves  something  more  than  a 
mere  "  concealment  of  birth."    Some  of  our  judges  have  already  taken 
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the  course  of  directing  the  jury  to  find  a  verdict  of  manslaughter  when 
there  was  proof  from  the  general  evidence  of  culpable  neglect  or 
reckless  indifference  to  the  life  of  her  child  on  the  part  of  the  woman. 

The  foUowiuf?  case  (R.  v.  Mortiboys)  wiU  show  that  in  this  country,  even  when 
the  evidence  is  very  strong  against  a  person  tho  circumstances  will  be  most 
favoui-ably  interpreted  towards  the  accused.  In  this  instance  it  was  proved  that 
the  body  of  the  child  was  discovered,  lying  on  its  abdomen,  m  a  box  containing 
wool  with  its  face  raised  aud  its  mouth  open.  A  red  worsted  coinforter  had  been 
passed  twice  roimd  the  nock,  aud  was  tied  a  second  time  in  a  single  knot  over  the 
chin  In  the  mouth,  which  was  open,  was  found  a  small  quantity  ot  hue  flocks  ot 
wool.  The  medical  evidence  showed  that  the  child  had  been  boru  alivo,  the  leit 
lun"  being  fully  inflated.  The  brain  was  congested.  There  was  no  mark  produced 
by  the  Hgatui-e  on  the  neck,  either  externally  or  internaUy.  Death  was  referred 
to  obstructed  respii-ation  (suffocation),  caused  partly  by  the  ligature  and  partly  by 
the  wool  in  the  mouth;  but  the  latter  was  considered  to  be  the  more  active  cause. 
In  the  defence  it  was  ui-ged  that  the  ligature  could  not  have  produced  strangulation, 
because  the  comforter  was  tied  upon  the  chin  ;  that  the  medical  evidence  showed 
the  wool  in  the  mouth  to  have  been  the  immediate  cause  of  death ;  and  this  was 
probably  taken  into  the  mouth  by  the  child  itself  in  the  instinctive  act  of  breathing, 
and  not  put  there  by  the  prisoner  for  the  purpose  of  suffocation.  The  child  had 
probably  been  placed  carelessly  on  a  quantity  of  wool,  into  which  it  had  sunk  by 
its  own  weight,  and  this  had  caused  its  death.  The  judge  in  charging  the  jury 
said,  that  had  the  prisoner  intended  to  choke  the  child  with  the  wool,  she  would 
have  inserted  enough  to  fiU.  its  mouth.    The  prisoner  was  acquitted. 

In  this  case,  admitting  that  the  evidence  did  not  hear  out  the 
oharge  of  murder,  still  it  is  clear  that  death  was  caused  by  the  child 
being  placed  on  its  face,  with  a  ligature  round  the  neck,  in  a  close  box 
filled  with  wool.  A  new-born  infant  could  no  more  breathe  in  such  a 
position  than  if  the  wool  had  been  directly  thrust  into  its  mouth. 
Admitting  the  facts  to  have  been  as  represented,  there  appears  to  have 
been  in  this  case  something  more  than  an  accident ;  for  the  prisoner 
must  have  known  that  her  infant  was  not  likely  to  live  long  under 
such  circumstances,  and  had  the  child  been  a  week  or  a  month  old,  she 
would  j)robably  have  been  convicted  of  manslaughter  or  murder. 

A  case  of  alleged  child-murder  by  suffocation  was  reported  by  Easton 
{Cormack's  Edin.  Jour.,  February,  1845,  p.  89).  The  child  in  this  case  was 
suffocated  by  a  quantity  of  mud  having  been  forced  into  its  mouth  and  throat ;  its 
presence  iu  the  gullet  was  incompatible  with  its  having  entered  by  gravitation.  In 
the  case  of  Maciutyre  (Glasgow  Aut.  Circ,  1829)  several  small  pieces  of  straw  were 
foimd  in  the  stomach  of  a  child,  of  the  same  kind  as  those  which  were  in  the  bed 
where  the  birth  took  place.  In  another  case  it  was  found  that  a  mass  of  dough,  or 
hread-pulp,  had  been  forcibly  impacted  in  the  thi-oat  and  larynx  of  the  chdd,  and 
it  was  found  to  be  accurately  moulded  to  the  parts  {Edin.  Med.  Jour.,  December, 
1855,  p.  521).  In  one  instance  a  plug  of  flax  was  discovered  in  the  mouth  ("Ann. 
■d'Hyg.,"  1863,  2,  p.  395). 

Any  foreign  substance  found  in  the  air-passages  should  be  most 
carefully  examined.  Dohrn  gives  a  caution  in  this  respect  from  a  case 
which  fell  under  his  notice : 

The  body  of  a  new-born  child  was  found  in  a  marshy  soil,  and  from  an  examina- 
tion it  was  stated  that  it  had  breathed,  had  died  from  suffocation,  and  had  been 
buried  where  the  body  was  found.  This  opinion  was  chiefly  based  on  the  discovery 
of  a  dark-coloured  substance  in  the  windpipe  and  bronchial  passages,  which  was 
pronounced  to  be  earth  from  the  marsh  in  which  the  body  was  bui-ied.  Tho  woman 
who  gave  birth  to  the  child  said  she  had  boon  suddenly  delivered  over  a  tub,  used 
for  the  purpose  of  a  privy,  that  tho  child  fell  into  tho  excrementitious  fluid,  and 
that  she  afterwards  removed  the  body  and  bui-ied  it  in  the  place  where  it  was  dis- 
<:overed.    Her  story  was  corroborated  by  a  subsequent  examination  made  by 
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Dohrn,  for  lie  found  that  the  dark  substance  present  in  the  air-passages  and  in  the 
gullet  was  not  part  of  the  earthy  soil  in  -which  the  body  had  been  buried,  but  dried 
fiscal  matter.  This  discovery  of  the  real  nature  of  the  substance  exonerated  the 
woman  from  the  charge  of  murder  (Horn's  Viertdjalirsschr.,  18G7,  2,  p.  98). 

Post-mortem  Appearances  in  Smothered  Infants.— These 
are  fully  described,  in  reference  to  adults,  Vol.  1,  p.  755  ;  and  tliey  are 
similar  in  new-born  children,  provided  respiration  has  been  fully 
l)erfornied.    Tardieu  attached  great  importance  to  the  discovery  of 
subpleural  or  punctiform  ecchymoses  on  the  lungs  of  children  :  he  has 
also  noticed  small  effusions  of  blood  on  the  surface  and  in  the  substance 
of  the  thymus  gland  ("  Ann.  d'Hyg.,"  1855,  2,  p.  379).    If  the  lungs 
float  on  water,  as  the  result  of  breathing,  then  the  appearances 
described  will  be  met  with  ;  but  in  three  instances  Tardieu  met  with 
similar  appearances  in  children  whose  lungs  had  not  received  air,  and 
sank  when  placed  on  water.    They  were  children  prematurely  born, 
and  under  conditions  which  prevented  full  vital  development.  _  One 
born  in  the  Hospital  of  Eiboisiere  uttered  several  cries,  but,  in  spite  of 
this,  the  lungs  contained  no  air.    The  subpleural  ecchymoses  met  with 
in  children  under  these  circumstances,  were  ascribed  by  Tardieu  to  the 
efforts  made  to  breathe  after  birth.    They  are,  however,  perhaps  more 
commonly  produced  during  parturition  by  obstructions  to  the  foetal 
circulation  brought  about  by  pressure  on  the  umbihcal  cord,  and 
consequent  asphyxia.    Dr.  Stevenson  has  seen  them  produced  m  such 
a  case  to  a  marked  degree. 

Much  has  been  written  touching  the  post-mortem  appearance  in 
death  from  suffocation  in  new-born  children.  A  reliance  on  the 
presence  of  these  punctiform  ecchymoses  may,  it  appears,  mislead  a 
medical  jurist,  as  in  the  following  case  published  by  Douillard  and 
Gallard. 

A  child  was  born  at  the  seventh  month,  and  died  in  about  six  days  from 
congenital  weakness.  The  lungs,  which  were  removed  for  the  sake  of  ^^V^^™^' 
presented  on  theii-  surface  eighteen  or  twenty  of  those  smaU  subpleui-al  ecchymoses, 
which  have  been  supposed  to  be  characteristic  of  death  from  suffocation  {  Ann. 
d'Hyg.,"  1872,  1,  p.  201). 

These  writers  remark  that  those  who  find  such  an  appearance  in 
the  lungs  of  new-born  children  must  therefore  be  cautious  m  placing 
reliance  upon  it  as  a  proof  of  death  from  suffocation.    Some  observa- 
tions and  experiments  on  this  post-mortem  appearance  l^ave  also  been 
made  by  Ssabinski  (Horn's  VieTteljahrBSchr.,imi,  2,  P-  146).  Me 
states  that  in  many  experiments  on  the  suffocation  of  animals  the 
ecchymoses  were  found  once  only  in  ten  cases.  p^^bvinnses 
The  mistake  is  made  of  assuming  that  «^^^P\^^^^^^^  .^^P^^^^^^'^^ 
indicate  the  cause  of  the  asphyxia;  they  of  course       ^«  ^hmg  f ^  t^^^^ 
sort    They  suggest  that  the  person  m  whom  they  are  found  died  tiom 
vani  of  aTin  tfe  lungs,  but  ly  themselves  afford  not       J  hint^- 
why  this  was,  and  it  may  as  well  be  from  disease  or  inability  to  b  eathe 

-  b  .T^n  ^^ir^^.     Jit  :^ 
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iM,„,.^-K„/i«,nf1or.tlvhfifln  a  dveat  loss  of  blood  from  the  wounds  and  the  torn 

Svi'Ses    The  lining  membrane  of  the  trachea  was  stamed  with  ashes,  and  a 
small  cinder  was  found  in  the  left  bronchus. 

In  this  case  there  was  no  question  respecting  live-birth,  as  the 
child  was  living  when  found,  but  what  was  tlje  cause  of  death  and  was 
this  accidental  or  the  result  of  violence  wi  fully  apphed  aftei  buth  ? 
In  the  opinion  of  Moore,  the  mouth  of  the  child  had  been  forcibly  torn 
open  and  filled  with  ashes  in  order  to  suffocate  it.  Ihese  ashes  must 
have  been  drawn  by  aspiration  into  the  air-passages,  and  death  was 
caused  partly  by  suffocation  and  partly  by  htemorrhage  from  the 
wounds,  the  child's  body  being  bloodless.  The  condition  of  the 
luncrs  was  not  inconsistent  with  death  from  suffocation.  J^or  some 
renmrkson  death  from  suffocation  in  child-murder,  with  reports  of 
cases,  see  a  paper  by  Severin  Causse,  "  Ann.  d'Hyg.,    1869,  2,  pp.  1^^, 

443.  •  ^i. 

The  question  involved  in  this,  and  m  all  similar  cases,  is  the 
following:— Does  the  law  regard  the  wilful  prevention  of  respiration  &s 
murder?  There  cannot  be  the  slightest  medical  doubt  that  living 
children  are  occasionally  thus  destroyed  in  the  act  of  birth:  they 
die,  not  from  the  actual  infliction  of  violence,  but  because,  either 
through  accident  or  design,  the  performance  of  that  act  which  is 
necessary  to  maintain  existence  when  the  child  is  born,  is  prevented. 
Such  a  case  has  not  yet  been  decided,  although,  from  the  dicta  of  our 
judges,  it  would  probably  involve  a  charge  of  murder. 

Ina  case  published  by  Wharrie,  apregnant  woman,  thinking  she  was  aboutto  have 
a  motion,  sat  on  an  earthen  pitcher,  two  feet  in  depth,  which  happened  to  be  full  of 
water.  She  was  there  delivered  of  a  child,  which  fell  into  the  water,  and  was  thus 
prevented  from  breathing.  The  child  was  full-grown,  and  its  body  was  free  from 
putridity.  It  weighed  six  pounds,  and  measured  twenty  inches  in  length.  There 
were  no  external  marks  of  violence,  and  the  navel-  string  had  heen  tied.  The  lungs 
weighed  two  and  a  half  ounces ;  they  were  of  a  liver- coloui",  contained  no  aii-,  and 
sank  in  water.  The  medical  opinion  was,  that  from  the  size  and  general  appearance 
of  the  child,  and  the  state  of  the  parts  discovered  on  dissection,  it  was  mature,  that  it 
had  not  breathed,  and  life  might  have  been  either  wilfully  or  accidentally  destroyed. 
The  examiners  declined  giving  an  opinion,  based  on  the  sinking  of  the  lungs,  that 
the  chUd  had  been  born  dead.  The  woman  was  not  prosecuted,  probably  on  the 
assumption  that  the  death  of  the  child  might  have  been  accidental. 

As  Wharrie  observes,  there  was  no  medical  proof  that  the  child  was 
born  alive  ;  although  there  was  a  strong  moral  presumption  that  its 
life  was  destroyed  in  the  act  of  birth  {Edin.  Month.  Jour.,  October, 
1845,  p.  796). 

2.  Strangulation. 

The  destruction  of  a  new-born  child  by  strangulation  is  not  an 
unfrequent  form  of  child-murder :  and  here  a  medical  jurist  has  to 
encounter  the  difficulty,  that  the  strangulation  may  have  been  acci- 
dentally produced  by  the  twisting  or  coiling  of  the  umbilical  cord 
round  the  neck  while  in  the  womb  (see  p.  266),  or  during  delivery. 
We  must  not  hastil}^  conclude,  from  the  red  and  swollen  appearance 
of  the  head  and  face  of  a  child  when  found  dead,  that  it  has  been 
destroyed  by  strangulation.  There  is  no  doubt  that  errors  can  easily 
be  made  with  respect  to  this  appearance.  When  a  child's  head  or 
face  looks  swollen,  and  is  very  red  or  black,  the  vulgar,  because  hanged 
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people  look  so,  are  apt  to  conclude  that  it  must  have  been  strangled. 
But  those  who  are  in  the  practice  of  midwifery  know  that  there  is 
nothing  more  common  in  natural  births,  and  that  the  swelling  and 
deep  colour  go  gi-aduallj^  off  if  the  child  live  but  a  few  days.  This 
appearance  is  particularly  observable  in  those  cases  where  the  navel- 
string  happens  to  gird  the  child's  neck,  and  where  its  head  happens 
to  be  born  some  time  before  its  body. 

Strangulation  by  the  Navel-string.— Strangulation  by  the 
navel-string  can,  in  the  medico-legal  sense  of  the  term,  refer  to  those 
cases  only  in  which  it  becomes  firmly  twisted  round  the  neck  after 
the  respiratory  process  has  been  established.  This  is  rather  a  rare 
occurrence,  because  under  these  circumstances  death  more  commonly 
takes  place  by  compression  of  the  cord,  and  hy  the  consequent  arrest 
of  circulation  before  the  act  of  breathing  is  performed.  The  internal 
api^earance  met  with  in  death  from  this  cause  is  a  congested  state  of 
the  cerebral  vessels,  and  ecchymotic  spots  on  the  surface  of  the  heart, 
lungs,  and  thymus  gland.  The  presence  of  ecchymosis  on  the  scalp, 
as  w'ell  as  of  lividity  of  the  face,  is  very  common  in  new-born  children 
when  the  labour  has  been  tedious  and  difficult ;  and  therefore,  unless 
there  were  some  distinct  marks  of  pressure  about  the  neck,  with  a 
protrusion  of  the  tongue,  such  appearances  would  not  justify  any 
susj)icion  of  death  from  strangulation. 

It  has  been  supposed  that  the  strangulation  produced  by  the  wilful 
apphcation  of  anj'  constricting  force  to  the  neck,  would  be  known  from 
the  accidental  strangulation  caused  by  the  cord,  b}"^  the  fact  that  in  the 
former  case  there  would  be  a  livid  or  ecchymosed  mark  or  depression 
on  the  neck.  But  it  may  be  objected  to  this  view  that  such  a  mark 
is  not  a  constant  accompaniment  of  homicidal  strangulation.  Severe 
violence  to  the  neck  commonly  produces  in  the  seat  of  constriction  not 
oviij  ecchymosis,  but  a  laceration  of  the  skin,  muscles,  and  windpipe ; 
but  these  appearances  are  not  always  found. 

In  1861,  Evans  commtmicated  to  the  author  the  particulars  relating  to  a  new- 
horn  child  which  was  destroyed  by  strangulation.  Great  violence  had  been  used, 
but  there  was  no  trace  of  discoloration  in  the  course  of  the  ligature,  or  of  ecchy- 
mosis in  the  tissues  beneath.  The  muscles  compressed  were  very  dark  in  colour. 
The  skin  had  been  so  compressed  as  to  give  the  impression  of  coarse  towelling  of 
a  close  textui-e  having  been  used. 

In  most  cases  when  a  ligature  is  applied  during  life  the  skin  on 
each  side  becomes  much  swollen,  and  presents  an  cedematous  character. 
This  indicates  an  application  of  violence  when  there  is  still  some  vital 
power  in  the  body  of  the  child.  The  navel-string  itself  may  be  used 
as  a  means  of  constriction,  and  the  mark  or  depression  may  sometimes 
present  an  appearance  of  ecchymosis.  Among  various  cases  which 
might  be  quoted  in  support  of  this  statement  is  the  following  : — 

A  lady  was  in  labour  with  her  first  child.  The  labour  was  of  a  lingering  kind, 
owing  to  the  size  of  the  head ;  and  the  child  came  into  the  world  dead.  The  navel- 
string  was  found  coiled  thi-ee  times  round  the  neck,  passing  under  the  right  armpit; 
and  upon  removing  it,  three  parallel  discoloured  depressions  were  distinctly  evident. 
These  extended  completely  round  the  neck,  and  corresponded  to  the  course  taken - 
by  the  coUs.  The  child  appeared  as  if  it  had  been  strangled  {Med.  Qaz.,  vol.  37, 
p.  485). 

Had  this  child  been  born  secretly,  and  the  cord  removed,  this  state 
of  the  neck  might  have  created  a  strong  suspicion  of  homicidal  violence. 
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Strangulation  after  birth  could  not,  however,  have  been  alleged, 
because  there  would  have  been  no  proof  of  respiration.  When  a  blue 
mark  is  found  on  the  neck  of  a  child  whose  lungs  retain  their  fatal 
characters,  it  is  fair  to  presume,  cceteris  paribus,  that  it  has  been 
accidentally  occasioned  by  the  twisting  of  the  umbilical  cord  during 
delivery. 

Price  communicated  to  the  same  jom-nal  the  account  of  a  case  in  which  the 
cord,  which  was  short,  was  so  tightly  twisted  around  the  neck  of  the  child,  that  he 
was  compelled  to  divide  it  before  delivery  could  be  accomplished.  There  was  m 
this  instance  a  deep  groove  formed  on  the  neck,  conveying  the  impression  to  him- 
self and  a  medical  friend  that,  in  the  absence  of  any  knowledge  of  the  facts,  they 
would  have  been  prepared  to  say  that  the  child  had  been  wilfully  strangled  by  a 
rope  [Med.  Oaz.,  vol.  38,  p.  40). 

A  diagnosis  might  have  been  formed,  as  in  the  preceding  case,  by 
examining  the  state  of  the  lungs. 

Mutter  met  with  a  case  in  which  a  child  was  born  dead,  and  the  cord  was  tightly 
twisted  round  its  neck;  when  removed,  the  neck  exhibited  a  livid  circle  of  a 
finger's  breadth,  smooth  and  shining ;  but  on  cutting  into  this  mark,  no  subcuta- 
neous ecohymosis  was  found  {North.  Jour.  Med.,  January,  1845,  p.  190).  In  R. 
V.  Martin  (Lewes  Lent  Ass.,  1860),  the  material  question  was,  whether  a  mark 
round  the  neck  had  been  caused  accidentally  by  the  navel-string :  this  was  denied 
by  the  medical  witness.  This  question  also  arose  in  another  important  case  {R.  v. 
Pyne,  Gloucester  Wint.  Ass.,  1858). 

Williamson  has  directed  attention  to  an  important  fact  connected 
■with  the  state  of  the  lungs  in  a  new-born  child,  and  the  medical 
opinions  which  may  be  expressed  from  their  condition  as  furnishing 
evidence  of  live-birth.  Eeferring  to  Price's  case,  in  which  the  cord  was 
tightly  twisted  round  the  neck  of  the  child,  he  states  that  in  similar 
cases  which  have  occurred  to  himself,  the  child  has  breathed  immedi- 
ately on  the  birth  of  the  head  ;  but,  owing  to  the  shortness  of  the  cord,^ 
the  child  would  have  been  strangled  and  born  dead  unless  he  had 
divided  it.  Thus,  then,  a  child  might  die  apparently  strangled,  and 
not  be  born  alive,  although  it  might  have  so  breathed  during  birth  that 
the  lungs  would  present  all  the  characters  of  respiration.  If  the  cir- 
cumstances were  not  known,  a  medical  man  might  be  led  to  say  that 
the  child  had  been  born  alive,  and  had  been  destroyed  by  strangulation 
{Edin.  Med.  Jour.,  February,  1858,  p.  714). 

From  these  cases  it  will  be  perceived  that  ecchymosis  in  the- 
depression  furnishes  no  distinction  between  constriction  produced 
by  criminal  means  and  that  which  may  result  accidentally  from  the 
navel-string.  In  the  following  case  a  woman  charged  with  the  murder 
of  her  child  by  strangulation  appears  to  have  been  unjustly  condemned. 

The  child  had  fully  and  perfectly  respired,  the  lungs  weighed  one  thousand 
grains,  and,  when  divided,  every  portion  floated  on  water,  even  after  fii-m  com- 
pression. There  was  a  cii'cular  depression  on  the  neck,  which  was  superficially 
ecchymosed  in  some  parts.  From  an  investigation  of  the  facts,  this  appeared  to 
have  been  a  casein  which  a  mark  on  the  neck  was  accidentally  produced  by  the 
umbiHcal  cord  during  attenrpts  at  self-delivery  on  the  part  of  the  woman :  she  was 
nevertheless  convicted,  chiefly  from  the  opinion  expressed  by  two  medical  witnesses, 
that  a  soft  and  yielding  substance  like  the  umbilical  cord  could  not  produce  a 
depression  and  ecchymosis  on  the  neck  of  a  child  dui-ing  birth.  They  attributed 
the  mark  to  the  wiHul  application  of  a  Hgature  like  a  garter;  but  the  experiments 
of  Negricr  clearly  show  that  the  umbilical  cord  has  sufficient  strength  to  produce 
fatal  constriction. 

In  another  instance  the  navel-string  and  the  membranes  were  actually  used  by 
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the  woman  as  a  meaus  of  straugulatiou :  the  child  had  not  breathed,  but  was 
thereby  prevented  from  breathing.  There  was  superficial  ecchymosis  on  each  side 
over  the  muscles  of  the  neck.  The  defence  was,  that  the  child  was  born  with  the 
cord  around  its  neck,  and  that  it  was  from  this  circumstance  accidentally  strangled ; 
but  the  medical  evidence  tended  to  show  that  the  cord  had  been  violently  stretched', 
and  employed  as  a  means  of  strangulation.  The  child  had  not  hreathcd,  and  the 
medical  witnesses  considered  that  it  had  been  born  dead,  owing  to  the  violence  used 
by  the  woman.  _  The  cause  of  death  here  was  certainly  not  strangulation,  but 
arrested  circulation. 

In  the  meantime,  the  case  proves  that  ecchymosis  (a  hlue  mark) 
may  be  the  result  of  violent  constriction  produced  by  the  navel-string. 

A  case  occui-red  in  which  the  navel-string,  which  was  of  its  full  length,  had 
been  used  as  the  means  of  strangulation.  It  was  twisted  once  round  the  neck, 
passed  under  the  left  arm,  over  the  shoulders,  and  round  the  neck  again,  forming 
a  noose  or  knot,  which,  pressing  upon  the  throat,  must  have  caused  strangulation, 
as  the  tongue  was  protruded,  and  there  were  other  clear  indications  of  the  child 
haviiig  been  strangled.  The  hydrostatic  test  applied  to  the  lungs  proved  that 
respii-ation  had  been  performed. 

When  the  mark  on  the  neck  is  deep,  broad,  much  ecchymosed,  and 
there  is  extravasation  of  blood  beneath,  with  injury  to  the  muscles  or 
windpipe,  and  ruffling  or  laceration  of  the  skin,  it  is  impossible  to 
attribute  these  appearances  to  accidental  pressure  by  the  navel-string. 
The  lividity  produced  by  it  in  the  cases  hitherto  observed  has  been 
only  slight  and  partial,  and  unaccompanied  by  laceration  of  the  skin, 
or  injury  to  deep-seated  parts. 

It  has  been  doubted  whether  a  child  can  be  born  with  the  navel- 
string  so  tightly  round  the  neck  as  to  produce  great  depression  of  the 
skin  and  ecchymosis,  i.e.  to  simulate  homicidal  strangulation,  and  at 
the  same  time  perform  the  act  of  respiration  fully  and  completely.  It 
is  important,  therefore,  when  this  hypothesis  is  raised  in  order  to 
account  for  a  susx:)icious  mark  on  the  neck,  to  examine  closely  the  state 
of  the  lungs.  Unless  the. cord  is  designedly  put  round  the  neck  of  the 
child  after  the  head  has  protruded,  the  effect  of  the  expulsive  efforts  of 
the  uterus,  when  a  coil  has  become  accidentally  twisted  round  the  neck, 
would  be  to  tighten  it,  compress  the  vessels,  and  kill  the  child  by 
arresting  the  placental  circulation,  at  the  same  time  that  this  pressure 
would  effectually  prevent  the  act  of  breathing.  Hence  the  lungs 
usually  present  the  appearances  met  with  in  still-born  children 
generally ;  but  the  case  which  occurred  to  Williamson  (supi-a)  shows 
that  this  state  of  things  may  sometimes  occm-,  and  that  a  child  may 
breathe,  and  die  strangled  by  the  umbilical  cord  before  its  body  is 
entirely  born.  A  careful  examination  of  the  neck  will  show  whether  a 
ligature  has  or  has  not  been  wilfully  applied  after  birth. 

In  B.  V.  Boh'nson  (Lewes  Sum.  Ass.,  1853),  there  was  around  the  neck  a  mark 
of  a  ligatm-e  which  had  been  tied  very  tightly.  The  child  had  fuUy  breathed, 
and  according  to  the  medical  evidence  it  had  died  from  strangulation  owing  to  an 
accidental  twisting  of  the  cord  dui'ing  delivery  {E.  v.  Pratley,  Oxford  Sum. 
Ass.,  1853). 

In  examining  a  suspicious  mark  round  the  neck  of  a  new-born, 
infant,  it  should  be  noticed  whether  it  does  not,  by  its  form  of  course, 
present  some  peculiar  indentations  or  irregularities  which  may  render 
it  certain  that  some  kind  of  ligature  has  been  wilfully  employed  after 
birth.    When  it  is  found  that  a  child  has  fully  breathed,  the  presence 
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of  a  deepl}'  ecchymosed  or  an  oedematous  mark  on  the  neck,  with 
injury  to  the  skin  and  muscles,  is,  cceteris  paribus,  presumptive  of 
homicidal  strangdation.  Death  from  accidental  constriction  by  the 
cord  during  delivery  should,  as  a  general  rule,  leave  the  lungs  in  their 
fcetal  condition. 

Marks  on  the  neck  of  a  child  may  be  accidentally  produced  by  the 
navel-string  without  necessarily  destroying  the  child's  life  (cf.  supra). 

There  is  much  less  risk  of  strangulation  from  twisting  of  the  cord 
than  is  commonly  believed.  Out  of  190  cases,  Churchill  found 
the  cord  round  the  neck  in  fifty-two  children,  and  the  shortest  cord 
so  disposed  was  eighteen  inches  long ;  Negrier  found  it  round  the  neck 
in  twenty  cases  out  of  166  natural  labours  ("Ann.  d'Hyg.,"  1841,  1, 
p.  137). 

Strangulation  by  means  other  than  the  Cord. — The  appear- 
ances met  with  in  the  body  in  death  from  strangulation  have  been 
elsewhere  considered  (Vol.  1,  pp.  728  et  seq.).  The  facts  of  a  case  will 
serve  to  show  the  appearances  as  they  may  present  themselves  in  a 
new-born  child  : — 

A  maid-servant  in  a  famUy  was  secretly  delivered  of  a  child.  When  the  body 
was  found,  it  was  observed  to  be  full-grown,  and  there  was  a  piece  of  tape  which 
went  twice  round  the  neck,  and  had  been  tied  tightly  in  a  bow.  The  tongue  pro- 
truded between  the  bps ;  two  deep  fuiTows  were  found  round  the  neck  after  the 
removal  of  the  tape ;  there  was  great  oedema  with  swelling  of  the  skin  between  and 
above  them,  and  the  right  hand  was  clenched.  The  lungs  were  of  a  light-red 
colour :  they  filled  the  chest,  were  highly  crepitant,  and  floated  readily  on  water, 
even  when  divided  into  sixteen  pieces,  and  these  had  been  submitted  to  strong 
pressure.  They  weighed,  however,  only  626  grains.  The  heart  was  healthy;  the 
right  side  contained  some  coagula  of  blood,  whilst  the  left  side  was  empty ;  the 
foramen  ovale  was  open.  The  scalp  was  much  congested,  the  congestions  almost 
amounting  to  small  eifusions  of  blood ;  the  pia  mater  was  also  congested.  The 
inferences  drawn  from  these  facts  were,  that  the  child  had  been  bom  aUve,  and  that 
it  had  died  from  strangulation.  The  lungs  were  as  light  as  they  usually  are  in  the 
foetal  state,  showing  that,  although  they  had  received  air,  the  pulmonary  cu-culation 
had  not  been  perfectly  established. 

A  discoloration  may  be  in  detached  spots  or  patches — situated  in 
the  fore  part  of  the  neck,  and  evidently  not  arising  from  the  employ- 
ment of  any  ligature.  These  marks  may  depend  on  the  forcible  appli- 
cation of  the  jfingers  to  the  neck  of  the  child,  and  the  indentations 
have  been  known  to  correspond— a  fact  which  has  at  once  led  to  a 
suspicion  of  the  cause  of  pressure  and  the  mode  of  death.  Impressions 
of  nails  or  fingers  on  the  neck  do  not  necessarily  imply  that  they  have 
been  caused  by  an  attempt  at  strangulation.  Accident  during  self- 
dehvery  may  lead  to  their  production  (see  case,  Horn's  Vierteljahrsschr., 
1868,  2,  p.  308).  At  the  same  time  it  should  be  borne  in  mind  that  a 
superficial  mottling  of  the  skin  occurs  after  death  in  new-born  infants 
in  parts  where  moderate  pressure  only  may  have  been  accidentally 
made.  This  would  not  be  attended  with  ecchymosis,  and  its  true  nature 
would  be  at  once  determined  by  comparing  the  discoloured  spots  with 
the  surrounding  skm.  It  may  be  alleged  that  such  marks  might  have 
been  accidentally  produced  :-l.  By  the  forcible  pressure  produced  by 
tbe  child  s  head  during  labour,  an  explanation  which  is  highly  improb- 
able, If  respiration  has  been  performed-altliougli  a  child  has  been 
known  to  breathe  in  breech-presentations,  while  the  head  was  still  in 
tiie  vagina.    2.  ihey  will  be  more  commonly  referred  to  a  violent 
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attempt  made  by  a  woman  at  self-delivery,  during  a  paroxysm  of  pain, 
ilns  explanation  is  admissible,  so  long  as  it  is  confined  to  injuries 
winch,  by  any  reasonable  construction,  might  be  received  during 
labour  ;  but  supposing  the  marks  to  have  been  cerlainly  produced  after 
the  complete  birth  of  the  body,  it  will  not  of  course  apply.  The  case 
oiR.y.  Anclife  (Nottingham  Lent  Ass.,  1842)  is  in  this  respect  worthy 
of  attention. 

The  evidence  proved  that  the  prisoner  was  delivered  of  a  child  under  much 
suffering,  on  a  stone  floor,  and  in  the  presence  of  another  woman — a  witness.  The 
child  was  born  alive,  and  was  heard  to  cry  several  times.  The  witness  left  it  in 
charge  of  its  mother,  and  on  retiu-ning  shortly  afterwards,  she  found  it  dead  with 
black  marks  upon  its  throat.  The  midwife,  who  separated  the  child  from  the 
mother,  deposed  that  it  gave  a  sort  of  half-ciy :  she  thought  it  was  dead  when 
she  first  saw  it,  and  the  marks  on  the  neck  were  not  more  than  a  woman 
might  have  caused  in  attempting  to  deliver  herself.  The  medical  evidence  proved 
that  there  were  many  ecchymosed  marks  about  the  throat  of  the  child,  as  well  as  on 
the  right  side  of  the  neck,  and  blood  was  effused  beneath  them.  The  marks  might 
have  been  produced  by  the  fingers ;  death  had  been  caused  by  pressure  on  the 
windpipe.  The  judge  left  it  to  the  jury  to  say  whether  the  marks  of  violence  might 
not  have  been  unconsciously  inflicted  by  the  prisoner  herself  ditring  labour.  The 
jury  returned  a  verdict  of  "  not  guilty." 

Isolated  or  detached  marks  of  ecchymosis,  as  from  local  pressure 
of  the  fingers  and  thumb,  cannot  be  set  down  to  the  twisting  of  the 
navel-string.  Other  accidental  causes  may,  however,  here  come  into 
operation.  In  jR.  v.  Sampson  (Bodmin  Lent  Ass.,  1853),  it  was 
proved  that  there  was  a  mark  on  the  neck  of  the  child,  and  it  was 
charged  against  the  prisoner  that  this  had  been  caused  by  pressure  of 
the  fingers,  i.e.  by  pinching  the  windpipe.  The  mark  was  described  as 
being  of  a  red  colour,  and  an  incb  and  a  quai'ter  in  length  ;  it  was 
suggested  in  defence,  that  it  might  have  been  produced  by  the  tying 
of  a  cap.  The  medical  witness  stated  that  it  was  below  the  spot  where 
a  cap  would  be  generally  tied,  but  the  mark  might  by  possibility  have 
been  occasioned  by  the  knot  of  a  tie.  The  prisoner  was  acquitted. 
The  tying  of  a  cap  may  have  been  the  means  by  which  death  by 
strangulation  was  efi'ected. 

On  the  other  hand,  in  homicidal  strangulation,  much  more  violence 
being  used  than  is  necessary  for  destroying  life,  we  may  commonly 
expect  to  find  great  ecchymosis  and  extensive  injury  to  the  surrounding 
soft  parts.  On  some  occasions  all  difficulty  is  removed  by  the  discovery 
of  a  rope,  tape,  or  ligature,  tied  tightly  round  the  neck ;  or,  if  this  be 
not  found,  the  proofs  of  some  ligature  having  been  used  will  be 
discovered  in  the  indentations  or  irregularly  ecchymosed  spots  left 
on  the  skin — the  depressed  portions  of  skin  being  generally  white, 
and  the  raised  edges  livid  or  oedematous. 

Was  the  Constriction  before  or  after  Death— before  or 
after  Respiration  ? — A  witness  is  sometimes  asked  on  these  occa- 
sions, whether  the  ligature  or  the  fingers  had  been  applied  to  the  neck 
of  a  child  before  or  after  its  death,  or  before  or  after  it  had  breathed. 
So  far  as  external  marks  of  strangulation  are  concerned,  there  is  no 
difference  in  the  appearances,  whether  the  constriction  takes  place - 
during  life,  or  immediately  after  death,  while  the  body  is  warm. 
Casper's  experiments  render  it  probable  that  when  a  constricting 
force  is  applied  to  the  neck  of  a  dead  child,  at  any  time  ^vithin  an 
hour  after  death,  the  marks  cannot  with  certainty  be  distinguished  by 
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any  appearance  from  those  made  on  a  living  body  (vide  Vol.  I., 
p.  728).  With  regard  to  the  second  point,  it  may  be  stated,  that 
whether  the  child  has  breatlied  or  not,  provided  it  is  living  and  the 
blood  circulating,  marks  of  violence  on  the  neck  will  present  precisely 
tlie  same  characters.    The  following  instance  is  related  by  Casper  : — 

The  body  of  a  new-born  cbild  was  found  concealed  in  a  cellar,  and  tbe  mother 
was  charged  with  having  mui'dered  it.    She  confessed  that  she  had  heard  the  child 
cry  at  the  birth,  bnt  that  it  soon  died.    In  about  an  hour  afterwards,  she  tied  tightly 
round  its  neck  a  band  made  of  a  few  straws,  which  she  hastily  twisted  together,  in 
order,  as  she  alleged,  "  to  prevent  it  from  awaking."    On  the  fifth  day  the  body 
was  examined :  the  child  was  mature,  well-formed,  and  had  evidently  breathed. 
The  examiners  referred  death  to  strangulation,  and  the  woman  was  convicted.  An 
appeal  was  made  against  this  sentence,  and  Casper's  opinion  was  called  for  on  the 
proprietj'  of  the  medical  inference  of  strangulation  during  life,  from  the  mark 
I'oimd  on  the  neck.    The  witnesses  had  stated  ' '  that  each  straw  in  the  band  had  pro- 
duced a  well-defined  depression,  which  was  whiter  than  the  surrounding  skin,  while 
the  little  folds  or  elevations  between  the  straws  were  red ;  and  on  cutting  into  these 
reddened  portions  a  slight  effusion  of  blood  was  found  beneath."    Casper  gave  his 
opinion,  that  this  effusion  (ecchymosis)  might  have  resulted  from  the  application  of 
the  straw-band  soon  after  death  while  the  body  was  warm  ;  and  the  circumstantial 
evidence  allowed  that  the  ligature  might  have  been  applied  at  any  time  within  an 
hoiu-  after  death.    Hence  he  declared  that  there  was  a  want  of  proof  that  this  child 
had  died  from  strangulation.    In  consequence  of  this  opinion  the  punishment  was 
mitigated. 

It  is  impossible  to  deny  the  correctness  of  the  inference  drawn  by 
Casper,  since  the  mark  was  undoubtedly  such  that  it  might  have  beeii 
produced  either  before  or  recently  after  death,  while  the  body  was  warm. 
Which  of  these  two  suppositions  was  the  more  probable,  and  whether  it 
was  more  likely  that  a  ligature  should  be  put  round  a  child's  neck  an 
hour  after  death  to  prevent  it  from  awaking,  or  before  death  for  the 
alleged  purpose  of  destroying  it,  it  was  of  course  for  a  jury  and  not  for 
a  medical  Avitness  to  decide. 

When  such  a  plea  as  this  is  raised,  it  is  a  fair  matter  for  a  jury  to 
consider  the  motives  of  human  conduct,  and  to  judge  of  such  a  defence 
on  the  principles  of  common  sense. 

w«r?f.*^t  ""^^tA      ^vTr?  ^Winchester  Lent  Ass.,  1840),  the  medical  evidence 
went  to  show  that  the  child  had  breathed,  and  was  bom  aHve.    There  was  a  piece 
*'^'^f       'f^  ^1°^  "^^7  t^gl^tly.  and  fastened  behind,  and  there  was  a  dis- 

liZtlT..  ffl  fl,       i^'^'^rn^^^  '■  ^""^^  ^^'i  and  blood  was 

effused  beneath  the  scalp    The  medical  witness  admitted  that  the  mark  on  the  neck 

Saf  tb«  f^'         L^^*^  ^      ^^^'i  positively  sav 

i  .  /'^i^n^^'S'T'^  by  strangulation,  the  prisoner  was  acquitted  (se^ 
Sof  th«  S  "^^^f  *'  F^^);  (0-  C.  C,  February, 

anSd  ^Lf  f?^  J  '  child  was  found  with  a  riband  rouad'its  neck,  so  tightly 
laHnn  b^f  -f  T^Kt'^l  T'^  ^^^^^  ^^s  referred  to  strangu- 

Sacpd  ^as  suggested  m  the  defence  that  the  riband-ligature  might  have  bf  en 
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rendered  applicable  to  a  particular  case.  A  witness  admits  on  a  trial 
that  the  lungs  may  float  from  putrefaction  or  artificial  inflation — from 
other  causes  than  respiration.  If  this  answer  he  not  qualified,  an 
impression  is  conveyed  to  the  court,  that  some  of  these  causes  may 
have  given  rise  to  the  floating  of  the  lungs  in  this  particular  instance  ; 
when,  in  fact,  there  may  not  have  been  the  least  trace  of  putrefaction, 
nor  the  least  ground  for  suspecting  that  artificial  inflation  had  been 
practised. 

The  editor  leaves  the  above  cases  undisturbed,  for  though  they  are 
old  they  illustrate  very  aptly  the  difiiculties  of  the  position.  In  1899 
he  himself  had  to  give  evidence  in  a  somewhat  similar  case :  the  baby 
had  been  kept  in  a  bandbox  under  the  (unmarried)  mother's  bed  for 
six  months ;  the  body  was  mostly  adipocere,  but  there  was  a  piece  of 
tape  tightly  tied  round  the  neck.  Positive  evidence  of  strangulation 
was  wanting  therefore,  and  much  less  was  there  evidence  of  whether 
the  tape  was  placed  there  before  or  after  birth. 

Was  the  Constriction  produced  while  Circulation  was 

still  active  ? — The  answer  to  this  question  should  give  a  complete 
solution  to  the  question,  Was  the  child  alive  when  strangled  ?  and  as  a 
matter  of  fact  it  does  so,  but  not  to  the  question,  Was  it  born  when 
strangled  ? 

Dr.  Taylor  at  this  point  in  previous  editions,  went  on  to  consider 
whether  proofs  of  strangulation  while  the  child's  circulation  was  still 
active  ofi'ered  proofs  of  an  independent  circulation  in  the  child.  Inas- 
much as  from  the  fii'st  day  of  conception  the  child's  circulation  is 
always  independent  of  the  mother's,  such  a  discussion  is  quite  out 
of  place,  and  only  serves  to  confuse  the  issue,  which  is  simply  this  : 
If  the  child  is  strangled  during  or  immediately  after  birth,  medical 
evidence  alone  is  quite  insufficient  to  determine  ivhether  it  loas  strangled 
before  or  after  complete  birth. 

He  then  considered  if  it  were  possible  to  determine  whether  the 

cord  had  been  cut  before  or  after  strangulation,  an  equally 
absurd  task ;  but  the  question  was  raised  in  the  case  of  B.  v.  Morgan 
(C.  C.  C,  Ajn-il,  1865,  see  p.  423),  and  decided  by  Shee,  J.  In  E. 
V.  Raven,  however  (Warwick  Lent  Ass.,  1865),  a  different  view  appears 
to  have  been  taken  by  Martin,  B.  It  was  proved  that  the  child  was 
born  alive,  was  placed  on  the  bed,  and  cried  for  five  or  ten  minutes. 
Fracture  of  the  skull  was  the  cause  of  death,  and,  according  to  the 
statement  of  the  mother,  the  injury  was  inflicted  after  the  child  was 
born,  but  before  the  umbilical  cord  was  severed.  The  judge  directed 
the  jury  that,  if  they  believed  the  injuries  were  inflicted  at  that  tiuie, 
and  that  the  child  died,  after  the  cord  was  severed,  from  the  injuries 
previously  received,  that  would  be  murder  or  manslaughter  according 
to  the  circumstances.  The  jury  acquitted  the  prisoner.  It  remains 
doubtful,  from  this  ruling,  whether,  had  the  child  died  before  the  cord 
was  severed,  although  it  had  an  existence  independent  of  its  mother, 
the  killing  would  have  been  a  crime. 

The  foUowing  case  is  reported  [Lancd,  1867,  2,  p.  576).  The  child  was  matare ; 
the  umbiUcal  cord  had  not  been  tied;  it  was  torn  and  jagged  at  the  end.  mere 
was  a  bloody  discharge  from  the  mouth  and  nostrils.  The  mouth  was  open ;  the 
toueue  protruded  between  the  lips.  There  was  general  hvidity  of  the  head  and 
face    On  the  lower  part  of  the  neck  there  was  a  weU-defined  cu-cular  mark  or 
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idontation  about  two  lines  iu  breadth.  The  mark  corresponded  to  a  stay-lace, 
with  which  the  bundle  containing  the  dead  body  of  the  child  was  tied.  The  skin 
iu  the  indented  pai-t  was  thin,  semi-transparent,  and  parchment-like.  There  were 
linear  impressions  of  the  threads  of  the  tape  to  bo  seen  on  it.  There  was  no 
extravasation  of  blood.  The  lungs  filled  the  chest;  they  were  of  a  bright-red 
colour ;  they  weighed  twelve  drachms.  They  floated  on  water  entire,  as  weU  as 
when  divided  into  small  pieces ;  and  they  floated  when  the  divided  portions  were 
compressed.  They  crepitated  on  cutting,  and  when  the  portions  were  squeezed, 
fi-othy  blood  escaped.  The  cavities  of  the  heart  contained  dark  blood,  and  the 
whole  nervous  system  was  gorged. 

In  the  oiDiniou  of  the  medical  witness  these  facts  established: — 
1,  that  the  child  was  bom  alive;  2,  that  it  died  from  strangulation; 
3,  that  the  mark  on  the  neck  was  not  produced  by  the  navel-string,  but 
by  some  ligature  intentionally  applied.  In  this  case  full  and  perfect 
respiration  and  an  independent  circulation  in  the  child  were  proved. 
All  this  was  admitted,  but  the  question  at  the  trial  was  whether  the 
ligature  was  applied  to  the  neck  before  or  after  the  entire  bi^i-th  of  the 
child.  This  did  not  admit  of  a  positive  answer,  and  the  prisoner 
was  acquitted. 

It  may  be  an  important  question  whether,  in  these  instances, 
the  absence  of  any  mark  or  discoloration  of  the  skin  by  a 

ligature,  should  be  taken  as  evidence  of  the  means  of  constriction 

not  having  been  applied  during  life.  What  we  are  entitled  to 
say  from  observed  facts  is,  that  ecchymosis  from  the  ligature  is  not 
a  necessary  consequence  of  constriction,  either  in  a  living  or  a  dead 
child :  although  we  might  expect  that  there  would  be  few  cases  of 
child-murder  in  whicli,  when  strangulation  was  resorted  to,  there 
would  not  be  some  ecchymosed  mark  or  discoloration,  chiefl}'^  on  the 
presumption  that  great  and  unnecessary  force  is  suddenly  applied. 
Besides,  it  is  not  improbable  that  a  slighter  force  would  cause  ecchy- 
mosis on  the  skin  of  a  new-born  infant  than  would  be  required  to 
produce  such  an  effect  on  that  of  an  adult.  When  there  is  no  mark 
from  a  ligature,  an  attempt  may  be  made  to  show  that  death  could  not 
have  been  caused  by  strangulation,  as  in  the  following  case  : — 

{R.  V.  Hagg,  Carlisle  Sum.  Ass.,  1841.)  The  deceased  child  was  discovered 
with  a  tape  tied  tightly  round  its  neck.  It  was  full-grown  and  healthy,  and  had 
been  presumably  born  aHve,  as  respiration  had  been  fully  established.  The  limgs 
filled  the  chest,  floated  on  water,  and  crepitated  when  pressed.  From  the  livid 
appearance  of  the  face  and  neck,  the  congested  state  of  the  brain,  an  efiPusion  of 
blood  on  the  surface,  and  the  ligature  round  the  neck,  the  witnesses  were  of 
opinion  that  the  child  had  died  from  strangulation.  On  cross-examination,  they 
said  that  a  child  may  breathe  when  partially  born.  The  floating  of  the  lungs  iu 
water  IS  of  itself  an  uncertain  test,  if  the  body  is  at  all  decomposed.  With  other 
tests  it  affords  a  proof  of  a  child  having  been  born  alive.  One  witness  said  the 
ligature  had  produced  no  mark  of  discoloration  on  the  neck,  while  others  said  it 
was  perceptible.  The  mark  could  not  have  been  very  apparent,  or  there  would 
have  been  no  discrepancy  on  this  point.  It  was  m-ged  in  the  defence  that  the 
child  could  not  have  died  from  strangulation,  because  a  tape  tied  so  tightly  round 
Its  neck  as  to  cause  death  iu  this  manner,  would  necessaiily  leave  a  discoloration 
•ot  which  no  person  could  have  any  doubt.    The  prisoners  were  convicted. 

Was  the  Strangulation  caused  by  efforts  at  Self-Delivery? 

— bkrzeczka  reported  two  cases  of  some  interest  in  which  eflfusions 
of  blood  were  found  beneath  the  muscles  of  the  neck  of  new-born 
children.  Such  an  appearance  might  induce  a  medical  witness  to 
attirm  that  great  violence  had  been  applied  to  the  neck  with  criminal 
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intention.  The  fact  is,  however,  they  may  be  often  owing  to  tlio 
efforts  made  by  the  woman  in  self-delivery. 

The  suggestion  in  the  defence  in  E.  v.  Morgan,  supra,  was,  that 
the  woman  had  employed  the  ligature  for  the  purpose  of  assisting  her 
delivery.  Shee,  J.,  in  charging  the  jury,  said  they  "  must  be  satisfied 
that  the  child  had  died  from  strangulation,  that  the  prisoner  strangled 
it  intending  to  destroy  it,  and  that  the  child  lived  after  it  was  entirely 
detached  from  the  person  of  its  mother  except  by  the  umbilical  cord. 
There  was  no  doubt  the  child  had  died  from  strangulation,  and  that  the 
ligature  was  put  round  its  neck  by  the  prisoner.  If,  however,  she  tied 
it  to  assist  the  birth,  and  in  so  doing  unintentionally  destroyed  the  life 
of  the  child,  she  was  not  guilty  on  the  capital  charge ;  but  if  she  tied  it 
with  the  intention  of  destroying  it,  or  if  she  tied  it  after  the  child  was 
fully  detached  (except  by  the  umbilical  cord)  with  that  intention,  then 
she  was  guilty  of  murder." 

Lankester  speaks  of  a  case,  within  his  own  knowledge,  where  a  child  was  found 
strangled  with  a  stocking  tied  tightly  round  its  throat.  The  woman  who  was 
charged  with  the  mui'der  was  acquitted  on  the  ground  that  she  might  have  tied  the 
stocking  round  the  neck  of  the  child  in  order  to  assist  her  in  delivering  herself.  In 
another  case  (i?,  v.  Baker,  C.  C.  0.,  August,  1866),  the  medical  man  who  examined 
the  dead  body  of  the  child  gave  the  following  account  of  the  appearances : — The 
tongue  was  swollen,  the  eyes  protruded,  and  a  tape  was  passed  three  times  round 
the  neck.  It  had  been  passed  once  round  and  double  knotted,  and  then  passed  round 
twice  and  again  double  knotted  on  the  left  side  of  the  neck.  On  removing  the 
ligature  there  was  a  deep  indentation  in  the  neck,  and  much  discoloration.  The 
results  of  further  examination  convinced  him  the  child  had  been  born  alive,  and 
that  it  had  died  from  strangulation.  In  cross-examination  he  said  he  could  not  say 
whether  the  child  was  completely  separated  from  the  mother  when  the  strangulation 
took  place. 

Counsel  for  the  defence  then  asked  what  evidence  there  was  on 
which  the  jury  could  come  to  the  conclusion,  either  in  point  of  fact  or 
of  law,  that  a  murder  had  been  committed  at  all.  There  was  no  doubt, 
he  said,  the  child  had  died  of  strangulation  produced  by  the  ligature 
found  round  the  neck  ;  but  he  argued  that  the  strangulation  had  been 
caused  in  the  efforts  of  the  mother  to  deliver  herself  when  she  was  in 
all  the  agonies  and  throes  of  parturition,  the  ligature  having  been 
resorted  to  by  her  to  aid  the  delivery.    The  woman  was  acquitted. 

Jui-ies  are  ready  to  act  upon  any  suggestions  to  account  for  marks  of 
violence  on  the  neck  of  a  new-born  child. 

In  B.  V.  Ashton  (Lewes  Lent  Ass.,  1858),  it  was  proved  by  the  medica,l  evidence 
that  the  child  was  foimd  dead  in  the  soil  of  a  privy,  with  a  piece  of  riband  tied 
tightly  round  the  neck,  the  mark  of  a  bruise  on  the  head,  two  deep  cuts  in  the 
throat,  and  about  seventeen  punctured  wounds  on  the  body,  of  which  one  had 
penetrated  the  heart.  The  medical  witness  stated  he  had  no  doubt  the  child  was 
born  alive,  and  that  these  injuries  were  the  cause  of  death.  The  defence  suggested 
that  there  was  no  proof  of  existence  after  entire  birth  of  the  body,  and  the  mjuries 
found  on  the  child  were  "  very  probably  the  result  of  accident  in  the  course  of  self- 
deHvery  by  an  imhappy  young  creature  Like  the  prisoner."  The  jmy  accepted 
this  inconsistent  view  of  the  medical  facts,  and  acquitted  her.  In  B.  v.  Parkinson 
(Liverpool  Lent.  Ass.,  1859),  some  suspicious  marks  on  the  neck  of  a  child  were 
referred  to  the  accidental  tightening  of  the  string  of  a  cap.  The  cases  of  Beg.  v. 
Money  (Norfolk  Sum.  Ass.,  1858),  and  Bey.  v.  Orady  (Liverpool  Lent  Ass.,  1858),- 
furnish  additional  illustrations  of  the  impunity  with  which  new-born  children  may 
be  destroyed  by  strangulation. 

In  such  cases  the  only  possible  chance  of  proving  that  the  hga- 
ture  was  placed  round  the  neck  from  criminal  motives,  lies  in  an 
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examination  of  the  material,  the  position,  and  the  nature  and  number  of 
the  knots,  any  one  of  which  may  possibly  give  a  very  definite  and  positive 
piece  of  evidence,  but  it  must  be  confessed  that  the  chances  that  any 
of  them  will  do  so  are  very  slender.  To  take  an  extreme  supposititious 
case  :  suppose  the  material  to  be  such  that  it  could  be  proved  that  it 
only  existed  in  a  distant  room  and  that  the  knots  had  been  tied  with 
great  care  under  the  chin  (points  very  strongly  suggestive  of  murder), 
would  any  medical  witness  care  to  swear  that  it  was  impossible  for  the 
mother  while  in  labour  to  have  walked  to  the  distant  room  and  then 
tied  the  ligature  round  the  presenting  head  and  neck.  For  other 
remarks  vide  Vol.  I.,  pp.  730  et  seq.,  where  homicidal  strangulation  is 
dealt  with. 

Accidental  Marks  resembling  those  of  Strangulation.— 

On  the  fore  part  of  the  neck  of  a  child  a  mark  or  depression  is  some- 
times accidentally  produced  by  forcibly  bending  the  head  forwards  on 
the  chest,  especially  when  this  has  been  done  repeatedly  and  recently 
after  death,  while  the  body  is  warm.  It  may  occur,  also,  as  an  accident 
durinsf  labour.  Such  a  mark  must  not  be  mistaken  for  the  effect  of 
homicidal  violence. 

Among  marks  simulating  violence,  which  are  sometimes  found  on 
the  necks  of  new-born  children,  Harvey  has  pointed  out  one  of  a 
singular  kind : — 

He  was  present  at  a  delivery  in  which  a  child  was  expelled  rather  suddenly ; 
and  after  making  two  or  three  convulsive  gasps,  it  died.  Whilst  endeavouring  to 
restore  animation,  he  observed  a  bright-red  mark  extending  completely  across  the 
upper  and  fore  part  of  the  neck,  from  one  angle  of  the  lower  jaw  to  the  other,  as 
though  it  bad  been  produced  by  strangulation  with  a  cord,  except  that  the  mark 
was  not  continued  round  to  the  back  of  the  neck.  It  was  of  a  vivid  red  colour,  and 
not  like  a  bruise  or  ecchymosis :  it  had  very  much  the  appearance  of  a  recent 
excoriation.  It  was  most  clearly  defined  in  front,  where  it  was  about  a  quarter  of 
an  inch  in  breadth,  and  it  became  diffused  at  the  sides.  The  face  was  not  swollen, 
and  there  was  no  fulness  of  the  veins  {Med.  Gaz.,  vol.  37,  p.  379). 

A  distinction  in  this  instance  might  have  been  based  upon  the 
colour  of  the  mark,  the  unabraded  state  of  the  cuticle,  and  the  absence 
of  congestion  of  the  face  and  venous  system.  Nevertheless,  the  case 
is  of  importance,  and  the  facts  should  be  borne  in  mind.  Another 
case,  which  was  the  subject  of  a  coroner's  inquest,  was  published  in  the 
same  journal  (vol.  37,  p.  630),  in  which  red  marks  on  each  side  of  the 
nose  of  a  new-born  child  were  mistaken  for  the  effects  of  violence 
applied  to  the  nostrils  during  a  supposed  attempt  at  suffocation.  Rose 
examined  them  closely,  and  considered  that  they  were  nsevi  (mother's 
marks),  and  had  nothing  to  do  with  the  death  of  the  infant. 

Dr.  Taylor  summed  up  the  matter  of  strangulation  in  the  following 
paragraphs  : — 

1.  That  congestion  of  the  face  and  head  in  a  new-born  child  is  not 
a  proof  of  death  from  strangulation. 

2.  That  a  child  may  be  strangled  during  birth  by  the  accidental 
twisting  of  the  navel-string  round  its  neck. 

3.  That  the  navel-string,  like  any  other  ligature,  may  produce  a 
hvid  or  ecchymosed  depression  on  the  neck. 

4.  The  marks  on  the  neck,  arising  from  accidental  causes,  may 
resemble  those  which  arise  from  strangulation. 

5.  That  the  local  effect  of  constriction  on  the  neck,  either  by  the 
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navel-string  or  any  other  ligature,  is  the  same  if  the  child  be  liviiig, 
whether  it  has  or  has  not  breathed. 

6.  That  the  effect  is  the  same  whether  the  child  has  been  partialli/ 
or  entirely  born. 

7.  That  the  effect  of  a  ligature  on  the  neck  of  a  living  child  is  the 
same  whether  the  navel-string  has  or  has  not  been  severed. 

8.  That  a  new-born  child  may  die  from  strangulation,  without  this 
fact  being  necessarily  indicated  by  ecchymosis  on  the  neck.  This 
depends  on  the  nature  of  the  ligature,  and  the  amount  of  force  used. 

3.  Cold  and  Exposuee. 

A  new-born  child  may  be  easily  destroyed  by  simply  exposing  it 
uncovered,  or  but  slightly  covered,  to  a  cold  atmosphere.  In  a  case 
of  this  kind  there  may  be  no  marks  of  violence  on  the  body,  or  these 
may  be  slight  and  evidently  of  accidental  origin.  In  death  from  cold 
the  onl}'^  appearance  occasionall}'-  met  with  has  been  congestion  of  the 
brain,  with  or  without  serous  effusion  in  the  ventricles.  (See  "  Cold," 
Yol.  I.,  pp.  598  et  seq.).  The  evidence  in  these  cases  must  be  purely 
circumstantial.  The  medical  witness  may  have  to  consider  how  far  the 
situation  in  which  the  body  was  found,  the  kind  of  exposure,  and  the 
temperature  of  the  air,  would  suffice  to  account  for  death  from  the 
alleged  cause.  There  is  no  doubt  that  a  new-born  child  is  easily 
affected  by  a  low  temperature,  and  that  warm  clothing  is  required  for 
the  preservation  of  its  life.  An  inspection  of  the  body  should  never 
be  omitted  on  these  occasions,  because  it  might  turn  out  that  there 
was  some  cause  of  natural  death  which  would  at  once  do  away  with 
the  charge  of  murder.  Admitting  that  the  child  died  from  cold,  it 
becomes  necessary  to  inquire  whether  the  prisoner  exposed  it  with  a 
malicious  intention  that  it  should  thus  perish.  Unless  wilful  malice 
be  made  out,  the  accused  cannot  be  convicted  of  murder.  In  the 
absence  of  proof  of  any  wilful  intention  to  destroy  the  child,  there  may 
liave  been,  however,  such  a  degree  of  culpable  negligence  or  reckless 
indifference  on  the  part  of  the  woman  as  to  justify  a  conviction  for 
manslaughter.  In  general,  women  recently  delivered  do  not  expose 
their  children  for  the  purpose  of  destroying  them,  but  for  the  purpose 
of  abandoning  them  :  hence  it  is  rare  to  hear  of  convictions  for  child- 
murder  where  cold  was  the  cause  of  death,  although  some  medical 
jurists  have  called  this  infanticide  by  omission. 

A  case  of  infanticide,  as  a  result  of  exposure  to  cold,  with  an 
account  of  the  appearances  in  the  body,  is  reported  by  Otto  (Horn's 
Vierteljahrsschr.,  1866,  2,  p.  148). 

4.  Starvation. 

A  new-born  child  kept  long  without  food  will  die,  and  no  evidence 
of  the  fact  may  be  derivable  from  an  examination  of  the  hodj.  There 
may  be  no  marks  of  violence  externally,  nor  any  pathological  changes 
internally,  to  account  for  death.  This  is  a  rare  form  of  murder,' 
except  as  it  may  be  accidentally  combined  with  exposure  to  cold.  In 
order  to  convict  the  mother,  it  is  necessary  to  show  that  the  child  was 
wilfully  kept  without  food,  with  the  criminal  design  of  destroynig  it. 
Mere  neglect  or  imprudence  will  not  make  the  case  infanticide,  although 
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it  may  be  such  as  to  iustify  a  charge  of  manslaughter.  The  only 
appearance  likely  to  be"founcl  on  examination  of  the  body,  would  be 
complete  emptiness  of  tlie  alimentary  canal.  Without  corroborative 
circumstantial  evidence,  this  would  not  suffice  to  estabhsh  the  cause 
of  death:  a  medical  witness  could  only  form  a  probable  conjecture  on 
the  point.  In  a  suspected  case  of  this  kind,  the  contents  of  the 
stomach  should  be  tested  for  farinaceous  and  other  kinds  of  foods 
{vide  "Live  Birth,"  ante). 

5.  Intentional  Immatueity. 
From  the  case  of  B.  v.  West  (Nottingham  Lent  Ass.,  1848),  it 
would  appear  that  if  by  the  perpetration  of  abortion,  or  the  criminal 
inducement  of  premature  labour,  a  child  be  born  living  at  so  early  a 
period  of  uterine  life  that  it  dies  merely  from  immaturity,  the  person 
causing  the  abortion,  or  leading  to  the  premature  birth,  may  be  tried 
on  a  charge  of  murder.  A  midwife  was  alleged  to  have  perpetrated 
abortion  on  a  female  who  was  between  the  fifth  and  sixth  months  of 
pregnancy.  The  child  was  born  living,  but  died  five  hours  after  its 
birth.  There  was  no  violence  offered  to  it ;  and  its  death  appeared 
to  be  due  entirely  to  its  immaturity.  The  prisoner  was  acquitted, 
apparently  on  the  ground  that  abortion  might  have  arisen  from  other 
causes.  In  a  case  of  this  kind  it  must  be  clearly  proved  that  the  foetus 
or  child  lived  after  its  birth. 

6.  Violence  by  Wounds  (External  and  Internal). 

So  long  as  breathing  is  taken  to  be  the  main  token  of  life  at  birth, 
so  long  will  violence  inflicted  upon  a  child  at  birth  remain  practically 
unpunished ;  but  once  it  is  admitted  that  circulation  is  as  good  a  test, 
or  perhaps  better,  of  life  we  are  enabled  to  judge  and  decide  decisively 
that  violence  was  inflicted  upon  the  child  during  life,  though  not  '  after 
birth.' 

The  characters  which  have  been  already  described  in  Vol.  I.,  pp.  486 
et  seq.,  as  peculiar  to  wounds,  contusions,  and  fractures  inflicted  during 
life,  may  be  met  with  in  a  child  whether  it  has  breathed  or  died  without 
breathing.  So,  again,  these  characters  are  open  to  the  exceptions  there 
pointed  out ;  for  they  will  be  equally  present,  suj)posing  the  wounds  to 
have  been  inflicted  immediately  after  the  cessation  of  respiration  or 
circulation  in  the  child,  or  after  the  cessation  of  circulation  only,  if  the 
act  of  breathing  has  not  been  performed. 

In  general,  when  children  are  murdered,  the  amount  of  violence 
inflicted  is  considerably  greater  than  that  which  is  required  to  destro}' 
them ;  whereby  satisfactory  proofs  of  the  crime  are  occasionally 
obtained. 

The  questions  that  the  medical  jurist  will  have  to  answer  in  such 
cases  are — 

1.  Were  the  wounds  inflicted  before  or  after  birth? 

2.  Were  the  wounds  inflicted  before  or  after  death  ? 

3.  If  before,  did  they  cause  death  ? 

4.  Were  they  accidental  or  homicidal  ? 

1.  Were  they  Inflicted  Before  or  After  Birth  ?— In  most 
cases  it  will  be  utterly  impossible  for  a  medical  Avitness  to  return  any 
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answer  to  a  question  put  in  this  form.  All  that  medical  evidence  can 
pretend  to  show  is,  whether  a  child  was  living  or  not  when  the  wounds 
were  produced :  for,  whether  the  whole  of  its  body  was  or  was  not  in 
the  world  at  this  time,  they  will  possess  precisely  the  same  characters. 
In  a  lew  cases  only,  a  conjectural  opinion  may  be  formed  from  the 
nature,  extent,  and  situation  of  these  injuries. 

This  question  of  before  or  after  birth  is  really  the  whole  crux  of 
infanticide,  and  it  may  be  stated  once  more  tliat  until  the  law  is 
brought  into  line  with  the  medical  evidence  of  life  before,  at,  or  about 
birth,  so  long  will  verdicts  of  not  guilty  continue  to  be  given 

2.  Were  they  Inflicted  Before  or  After  Death  ?— Although 
marks  of  violence  may  establish  that  a  child  was  either  living  or  but 
recently  dead  at  the  time  they  were  inflicted,  they  can  never  show 
that  it  was  born  alive.  Injuries  met  with  on  the  bodies  of  children 
alleged  to  have  been  born  dead  ought,  however,  to  be  of  such  a  nature 
as  to  be  readily  explicable  on  the  supposition  of  their  having  arisen 
from  accident.  If,  from  their  nature,  extent,  or  situation,  they  are 
such  as  to  evince  a  wilful  design  to  injure,  it  is  a  fair  ground  for  a 
jury,  and  not  for  a  medical  witness,  to  inquire  why  these  extensive 
wounds,  or  other  marks  of  violence  were  inflicted  on  a  child,  if,  as  it  is 
alleged,  it  was  really  born  dead.  It  must  be  confessed  that  in  such  a 
case  there  would  be  a  strong  moral  presumption  of  murder,  although 
medical  proof  of  life  or  of  live  birth  might  totally  fail. 

As  a  summary  of  these  remarks,  it  may  be  observed,  that  although 
physiologically  a  child  may  live  for  a  certain  period  after  its  birth 
without  breathing,  and  legally  its  destruction  during  this  period  would 
amount  to  murder,  yet  there  are  at  present  no  satisfactory  medical  data 
to  enable  a  witness  to  express  a  positive  opinion  on  this  point.  If 
other  evidence  were  adduced  of  a  child  having  lived  and  been  destroyed 
under  these  circumstances, — as  where,  for  example,  a  woman  causes 
herself  to  be  dehvered  in  a  bath  of  water,  or  an  accomplice  covers  the 
mouth  of  an  infant  in  the  act  of  birth,  or  immediately  after  it  is  born, — 
a  medical  witness  would  be  justified  in  asserting  that  the  absence  of  the 
signs  of  respiration  in  the  lungs  was  no  proof  that  the  child  had  been 
born  dead.  Indeed,  it  is  apparent  that  the  process  could  not  be 
established,  owing  to  the  criminal  means  actually  employed  to  prevent 
it.  In  general,  those  cases  in  which  questions  relative  to  life  before 
respiration  might  arise  are  stopped  in  the  coroner's  court, — the  usual 
practice  being,  when  the  signs  of  resj)iration  are  absent  or  imperfect, 
to  pronounce  that  the  child  was  born  dead.  If  the  lungs  sank  in 
water,  the  presence  of  marks  of  violence  on  the  body  would  be  con- 
sidered as  furnishing  no  evidence  ;  for  the  sinking  of  the  lungs  would 
be  taken  as  positive  evidence  of  still-birth,  an  incorrect  inference  {vide 
p.  214  et  seq.,  the  hydrostatic  test). 

The  following  case  was  the  subject  of  a  criminal  charge  at  Havre  : 

A  woman  was  delivered  of  twins.  As  soon  as  the  first  child  was  born,  but  not 
before  it  had  bi-eathed,  she  killed  it  by  fracturing  its  skull  with  a  wooden  shoe.  In 
a  few  minutes  afterwards  the  second  child  was  born ;  but  scarcely  had  its  head 
presented  when  she  seized  it  and  fractured  its  skull  in  a  similar  manner.  This 
double  crime  was  soon  discovered.  On  an  examination  of  the  bodies  of  both 
children,  the  same  degree  of  violence  was  found,  presenting  in  each  case  precisely 
similar  characters.  There  can  be  no  doubt,  from  the  appearance  of  the  injuries, 
that  they  must  have  been  inflicted  on  both  children  at  a  time  when  the 
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circulation  was  going  on.  In  one  child,  however,  it  was  proved  that  respiration  had 
taken  place ;  in  the  other  that  it  had  not.  In  the  latter  case  luanj--  practitioners 
would  at  once  have  affirmed  that  the  child  had  not  lived,  because  there  was  no  proof 
that  it  had  respired  ;  and  they  would  have  proceeded  to  draw  the  inference  that  this 
•could  not  have  been  a  case  of  infanticide.  Bellot,  however,  stated  that,  although 
the  child  had  not  breathed,  he  had  no  doubt  it  had  been  born  alive,  and  that  it 
would  have  lived  to  breathe  but  for  the  violence  inflicted. 

Apart  from  this  ever-recurring  quibble  about  breathing,  it  is  as 
€asy  (or  diflficult)  in  a  child  as  in  an  adult  to  say  whether  an  injury 
was  inflicted  before  or  after  death,  and  the  question  is  decided  on 
precisely  similar  lines  {vide  Vol.  I.,  pp.  436  et  seq.). 

3.  If  before  Death  were  they  the  Cause  of  Death? — 

This  point  must  be  considered  on  precisely  the  same  lines  as  in  the 
•case  of  wounds  found  on  an  adult  (Vol.  I.,  pp.  380  et  seq.),  but  it  must 
be  remembered  in  drawing  final  conclusions  that  a  frail  infant  may 
succumb  to  injuries  which  are  comparatively  slight.  New-born  children 
bear  a  loss  of  blood  very  badly. 

A  case  of  infanticide  was  tried  (B.  v.  Wood,  Buckingham  Sum.  Ass.,  1840), 
in  which  the  main  question  was,  whether  five  severe  wounds  found  on  the  head  of 
a  child  were  inflicted  before  or  after  death,  and  accidentally  or  criminally.  The 
mother  confessed  that  the  child  was  born  alive  and  had  cried,  but  that  it  had  died 
in  five  minutes  after  its  birth.  Its  body  was  buried,  and  it  was  assumed  that  the 
wounds  might  have  been  accidentally  inflicted  after  death  with  a  spade  which  had 
been  used  for  the  buiial. 

The  medical  witness  attributed  death  to  the  wounds,  which,  in  his 
opinion,  could  not  have  been  accidentally  produced ;  but  he  admitted, 
in  cross-examination,  that  the  wounds  would  have  presented  the  same 
appearances  had  they  been  inflicted  immediately  after  death.  Answers 
to  questions  of  this  kind  can  of  course  be  given  only  in  those  cases  in 
which  the  body  has  been  examined  soon  after  the  infliction  of  the 
wounds.  It  would  be  extremely  hazardous  to  pronounce  an  opinion 
when  the  child  has  been  long  dead. 

^  Were  they  the  result  of  Labour,  were  they  Accidental, 
or  Homicidal  ?— It  is  quite  obvious  that  the  answer  to  this  question 
must  depend  upon  (1)  the  nature,  (2)  the  situation  of  the  injuries.  To 
exhaust  the  possibilities  in  either  direction  would  require  a  complete 
monograph  with  very  numerous  illustrative  cases,  for  in  each  case  it  is 
most  requisite  that  in  both  respects  the  tale  of  the  defendant  be  com- 
pared pomt  for  point  with  the  details  of  the  wounds,  and  each  of  these 
may  vary  indefinitely  in  details.  The  subject  must,  however,  be  looked 
at  from  Its  most  salient  points  of  view,  and  a  few  generalisations  made. 

(1)  Evidence  from  the  Nature  of  the  Wound.— It  is  abun- 
dantly clear  that  nothmg  ni  the  shape  of  a  punctured  wound,  of  a  clean 
incised  wound,  of  a  burn,  etc.,  could  occur  as  the  result  of  a  natural 
labour,  and  if  such  are  found  they  were  certainly  inflicted  by  some  one 
somehow  at  some  time  during  or  after  birth.  It  is  possible  to  imagine 
that  occasionally  uterme  force  in  a  misplaced  child  could  produce  dis- 
location of  a  joint  or  even  fracture  of  a  limb,  and  it  is  well  known 

a  S^^.!^^^^'^^^"^^  ^/-e  commonly  produced  by  protracted  labour, 
a  d  that  Iractures  of  the  skull  (vide  below)  are  now  and  again  thus 

/S""^^^  b«  r*^"'^  ^^-^  speaking  of  actual 

wounds,  not  of  causes  of  death  in  protracted  delivery  {vide  p.  260) 
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Incised  Wounds  found  on  the  body  of  a  new-born  child  may  be 
referred  to  the  use  of  a  knife  or  scissors  by  the  prisoner  in  attempting 
to  sever  the  navel-string ;  and  they  may  therefore  be  due  to  accident. 
This  point  should  not  be  forgotten,  for  a  wound  even  of  a  severe  kind 
might  be  thus  accidentally  inflicted.  In  such  cases  we  should  always 
expect  to  find  the  navel-string  cut,  and  not  lacerated.  The  end  of  it 
should,  for  the  purpose  of  examination  into  this  point,  be  stretched  out 
on  a  piece  of  white  card. 

In  the  case  of  B.  v.  Wales  (0.  0.  0.,  September,  1839),  it  was  proved  that  there 
was  a  wound  on  the  right  side  of  the  neck  of  the  child,  not  involving  any  important 
blood-vessels,  although  it  had  caused  death.  The  medical  witness  allowed  that 
it  might  have  been  accidentally  inflicted  in  the  manner  suggested,  and  the  prisoner 
was  acquitted. 

As  this  question  may  be  unexpectedly  put  at  a  trial,  a  witness, 
should  prepare  himself  for  it  by  a  careful  examination  of  the  wound 
and  of  the  navel-string.  This  will  in  general  suffice  to  show  whether 
an  incised  wound  has  been  produced  accidentally  in  the  manner 
alleged,  or  by  criminal  design. 

It  is,  of  course,  immaterial  to  inquire,  and  quite  impossible  to 
determine,  whether  such  wounds  have  been  inflicted  while  the  child 
was  being  born,  bvit  if  such  is  alleged  they  must  be  situated  about  the 
presenting  part,  head  or  buttocks  commonly  {vide  below). 

In  the  folloAving  case  there  could  be  no  doubt  from  the  nature  of 
the  wound  that  it  had  been  inflicted  with  homicidal  intent. 

(B.  V.  Ilackhuj,  Lancaster  Lent  Ass.,  1846.)  A  female  who  had  attempted  to- 
conceal  her  pregnancy  was  charged  with  the  murder  of  her  mfant  child,  it 
was  ascertained  that  she  had  been  deUvered  of  a  child  and  the  medical  evidence 
waste  theeffectthat  itsthi-oathadbeen  cut  with  some  thm-bladed  sharp  instrument— 
a  portion  of  the  gullet  and  windpipe  having  been  cut  away.  The  prisoner  stated  tliat 
the  child  was  born  dead,  and  confessed  that  she  had,  as  she  beheved  cut  its  thi-oat 
with  a  penknife,  which  she  had  afterwards  wiped  a^/P^*  away  The  weapon  w^^^^ 
found  in  her  pocket.  The  medical  witness  deposed  that  the  child  had  certamly 
hrathed,  and  he  was  inclined  to  think  that  it  had  been  born  alive.  He  admitted 
that  a  child  mieht  breathe  when  partially  born,  and  die  before  it  was  wholly  born  , 
Ito  tht  thra^ie^  of  theVoundf  whether  inflicted  before  or  immediately 
after  death,  would  be  similar ;  and  it  was  impossible,  from  the  examination  to  say 
whethei  the  child  had  been  p^rtiaUy  or  whoUy  born  at  the  time  f^^^J^P^ion 
The  prisoner  contended  that  no  evidence  had  been  adduced 

iury  that  the  child  had  been  fully  &oru  ahve-^  ^Tt!*'''''!.^.  Xr/  Gaf 
the  charge  must  fall  to  the  ground.    The  jury  acqmtted  the  prisoner  [Med.  Gaz.,. 

vol.  37,  p.  382). 

In  examining  this  case,  it  may  be  observed  that  such  a  wo";;"^;^^;);^ 
a  penknife  was  hardly  likely  to  be  inflicted  on  the  chi  d  by  any  accident, 
oi  for  he  purpose  of  aiding  delivery.    As  the  child  had  breathed,  it  i^ 
aLui-d  to  Lpiose  that  theNvoman  waited  unt.l  -^^^^^^^^ 
other  cause,  of  which  there  was  no  appearance  ;  and  ttiat  af  e  death 
without  any  conceivable  motive,  she  had  cut  out  a  poition  of  i  s 
Throat     So  far  as  the  report  goes,  the  acqmttal  appears  to  have 
dep^ided  on  the  assimiption  that  the  child  was  destroyed  before  i 
was  w 'oily  born;  and  ilthough  it  had  breathed,  there  was  a  want 
If  evklence  to  show  that  this  breathing  had  contmued  after  its  body 

""smaU  U^^^^^^  of  vital  organs,  brain,  cord,  heart,  etc.. 

shouW  be  most  especially  looked  for  by  a  most  thorough  autopsy. 
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The  spinal  marrow  is  said  to  have  heen  wounded  by  needles  or 
stilettoes  introduced  between  the  vertebrae,  the  skm  having  been  drawn 
ttXore  the  wound  was  inflicted,  in  er  jo  g^ye  to  x^a  valvu^^^^ 
character,  and  to  render  it  seen>mgly  superficial.  Ihe  biain  is  also 
sn^i  to  Im-e  been  wounded,  by  similar  weapons,  through  the  nose  or  the 
thmuer  parts  of  the  skull  (the  fontanelles). 

''Tprctltioner  must  remember  tl^^^  if  wlule  m  an  advan^^^^ 
of  pregnancy,  a  female  should  accidentally  fall,  the  child  may 
^  istairoui  in  my  by  a  blow  through  the  abdominal  .^-^^  case 

is  of  sufiicient  importance  to  merit  attention,  as  the  following  case 

will  show : —  ^     i.  ^-      f  u 

A  pregnant  woman,  within  five  days  of  the  ordinary 
whUe  ruining,  so  that  her  abdomen  struck  sharply  ^gamst  an  angular  stone. 
T^ere  vTan^immediate  loss  of  blood,  and  the  movements  o^f  the  ^^^^^ 
Partiu-ition  came  on  fom-  days  after  the  accident.  Stanelli  found  the  head  ot  the 
chM  much  enlarged,  and  in  a  putrid  state.  The  woman  died  m  an  hour.  On 
Sam^Sg  tCchild,  the  skuU  was  found  almost  crushed,  the  parietal  haying 
hecZS  separated  from  the  temporal  bones  as  if  by  external  violence  The  mai^ks 
of  hijuiy  were  entii'ely  confined  to  the  head  {Gaz.  des  H6i^.,  November  7th,  1846, 
p.  523). 

In  injuries  of  this  kind  resulting  from  falls  it  is  probable  that  the 
chHd  will  be  born  dead ;  there  may  also  be  marks  of  violence  on  the 
abdomen  of  the  woman.     Some  observers  have  described  cases  in 
which  the  limbs  of  the  foetus  in  utero  have  become  deeply  indented 
or  spontaneously  amputated,  by  the  twisting  of  the  umbilical  cord 
ai-ound  them  {vide  ante,  p.  267.    A  friend  of  the  editor's  was  thus 
born  with  one  arm  amputated  at  the  elbow.    It  is  not  possible,  how- 
ever, that  these  or  other  accidental  injuries  before  birth  could  ever  be 
taken  for  violence  inflicted  on  the  body  of  a  child  after  its  birth.  A 
remarkable  case  of  this  kind  was  communicated  to  the  Med.  Times  and 
Gaz.,  1853,  2,  p.  604,  in  which  a  child  was  born  without  limbs.    It  is 
difficult  to  account  for  the  occurrence  of  such  singular  cases  as  these, 
but  practically,  they  occasion  no  medico-legal  difficulty  since  the 
absence  of  the  limbs  could  not  be  referred  to  an  act  of  mutilation. 
Barker  has  directed  attention  to  the  subject  of  intra-uterine  fractures, 
in  their  pathological  and  medico-legal  relations.    He  advises  that  the 
bones  of  the  body  should  be  examined  in  referenc  to  their  strength, 
osseous  development,  and  other  physical  characters.    It  will  probably 
be  found,  as  in  fractures  in  adults  from  slight  causes,  that  the  bones 
are  unnaturally  brittle ;  in  such  a  case,  due  allowance  should  be  made 
for  the  occurrence  of  an  intra-uterine  fracture,  as  the  result  of  a  fall 
during  pregnancy  ("  On  Intra-uterine  Fractures,"  p.  21,  1857). 

Children  are  sometimes  accidentally  destroyed  in  the  act  of  birth 
by  the  neck  being  forcibly  twisted,  whereby  a  displacement  of 
the  cervical  vertebrae,  with  injury  to  the  spinal  marrow,  may  occur 
and  destroy  life.  Such  injuries  are '  immediately  discovered  by  an 
examination  of  the  body.  It  should  be  remembered  that  the  neck 
of  a  child  is  very  short,  and  that  it  possesses  considerable  mobilit}'. 

Non-professional  persons  may,  when  a  woman  has  been  secretly 
delivered,  ascribe  the  tumours  known  as  Caput  SUCCedaneum  and 
Cephalbaematoma  to  violence,  whereas  they  really  are  produced  by 
natural  causes.  The  swelling  is  gencrall}'  situated  on  one  of  the 
parietal  bones,  its  situation  depending  on  that  part  of  the  body  which 
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presents  during  deliver3\  After  the  discharge  of  the  waters,  the  scalp 
is  firmly  compressed  by  the  mouth  of  the  womb,  and  subsequently  by 
the  OS  externum.  This  pressure  interferes  with  the  circulation  through 
the  skin,  and  causes  the  compressed  portion  of  the  scalp  to  swell.  In 
the  simplest  form  of  this  tumour  serum  only  is  found  in  the  swollen 
l^art :  occasionally  this  is  mixed  with  blood,  and  there  are  small 
ecchymoses  beneath  or  in  the  scalp  and  pericranium,  or  even  within 
the  skull,  but  there  is  generally  no  injury  to  the  bones,  nor  is  there 
any  laceration  of  the  slcin  externally.  In  other  cases  blood  in  some 
quantity  is  found  effused  in  the  tumour  either  under  the  scalp,  the 
membrane  covering  the  skull  (pericranium),  or  within  the  skull  itself. 
The  above  terms  Caput  succedaneum  and  Cephalhamatoma  are  applied  to 
tumours  which  have  this  natural  origin.  The  sanguineous  variety 
is  more  likely  to  be  confounded  with  the  effects  of  violence  than  the 
serous  tumour ;  but  it  is  identified  by  the  scalp  being  always  uninjured, 
although  this  may  present  redness  and  lividity. 

Violence  from  blows  or  falls  which  would  produce  bloody  effusions 
beneath  the  scalp,  or  within  the  skull,  would  in  general  be  indicated  by 
injury  to  the  skin  or  by  fracture  of  the  bones.  At  the  same  time,  the 
following  case  shows  that  caution  is  required  in  forming  an  opinion. 

A  child  died  twenty-three  days  after  birth.  The  tumour  (cephalhsematoma) 
was  about  the  size  of  a  walnut  originally,  but  it  had  extended  so  as  nearly  to  cover 
the  right  parietal  bone.  On  dissection  it  was  found  to  be  filled  with  coagulated 
blood,  beneath  which  was  a  layer  of  dense  fibrinous  matter.  The  right  parietal 
bone  presented  a  fissure  with  clean  edges  running  from  the  coronal  sutm-e  obliquely 
backwards  and  upwards.  On  the  inner  surface  of  the  bone  was  an  effusion  of 
blood  between  the  cranium  and  dui-a  mater,  more  than  half  an  mch  m  thickness, 
and  occupying  the  whole  of  the  hollow  of  the  parietal  bone.  There  was  no  reason 
to  doubt  that  the  fractui-e  and  effusion  were  the  results  of  compression  durmg 
delivery;  they  had  not  been  occasioned  by  external  violence  ("Trans,  of  Med. - 
Chir.  Soc,"  vol.  28;  see,  for  further  information  on  this  subject,  "Churchill  on 
the  Diseases  of  Children,"  p.  66). 

Vide  also  cephalhsematoma  in  works  on  the  surgical  diseases  of 
children. 

Of  course  if  a  fracture  is  present  (vide  below)  such  a  hfemorrhage 
is  to  be  expected,  but  quite  apart  from  this  a  meningeal  or  even 
an  intra-cerebral  haemorrhage  is  a  well  recognised  consequence 
of  difficult  labour,  and  a  well  recognised  cause  of  many  infantile  palsies 
(vide  Keating's  "  Cyclopaedia  of  Children's  Diseases,"  or  other  work 
on  children).  When  such  is  found  then  in  a  dead  child  it  must  not  be 
hastily  assumed  that  it  necessarily  indicates  violence,  all  otlier  factors 
must  be  taken  into  consideration,  length  of  labour,  other  marks 
suggestive  of  violence,  etc.  , 

Fractures  of  the  Skull.— These  may  arise  from  uterine  action, 
accident  by  fall,  or  criminal  violence,  and  may  be  equally  met  with  in 
violence  to  the  living  or  recently  dead  body.  On  this  question,  as  well 
as  on  accidental  fractures  of  the  skull  during  delivery,  see  a  paper  by 
Skrzeczka  ("  Ann.  d'Hyg.,"  1870,  1,  p.  227  ;  and  also  Williams  and 

other  works  on  obstetrics).  -i   i.  * 

Although  it  has  been  a  matter  of  frequent  observation,  that  great 
violence  may  be  done  to  the  head  of  a  child  during  parturition  without 
necessarily  eiving  rise  to  fracture,  yet  it  is  placed  beyond  all  doubt  that 
S  an  Injury  ly  occur  by  the  expulsive  efforts  of  the  womb  forcing 
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the  head  of  a  chikl  against  the  bones  of  the  pelvis.  Even  the  violent 
compression  which  the  head  sometimes  experiences  in  passing  the 
miiUh  of  the  uterus,  may  suffice  for  the  production  of  fracture  (see 
Edin.  Med.  and  Sanj.  Jour.,  yol.  26,  P-  "5). 

These  accidental  fractures  are  generally  slight  :  they  commonly 
amount  merely  to  fissures  in  the  bones,  beginning  at  the  sutures  and 
extending  downwards  for  about  an  inch  or  less  into  the  body  of  the 
bone  The  frontal  and  parietal  bones  ai-e  the  only  bones  liable  to  be 
fissured  or  fractured  dm-ing  the  act  of  parturition.  In  the  greater 
number  of  cases  reported,  the  parietal  bones  only  have  presented  marks 

of  fracture.  .  ,      ,   n    r  -u^  

A  history  of  these  accidental  injuries  to  the  skull  of  a  new-born 
child  has  been  given  by  Schworer  ("  Beitrage  f  •  Lehre  von  dem  That- 
betsande  des  Kindermordes,"  etc.    Freiburg,  1836,  p.  6ti). 

In  one  instance  lie  deHvered  a  woman  after  a  laboui-  of  twenty-seven  houi-s. 
WMe  the  head  of  the  child  was  at  the  outlet,  the  uteime  contractions  ceased  for  an 
horn-  the  child  was  then  suddenly  expelled,  and  Schworer  received  it  m  his  hands. 


FiS.  3. 


Fig.  4. 


Fractures  of  the  foetal  skull  during  birth. 


External  view. 


Internal  view. 


so  that  its  body  did  not  come  in  contact  with  anything  that  could  produce  physical 
injury.  The  child  did  not  breathe  when  born,  but  it  showed  evident  signs  of  life. 
The  pulsations  of  the  heart  and  umbilical  cord  were  distinctly  perceived;  these 
gradually  ceased,  and  no  effort  could  restore  the  child  or  bring  about  respiration. 

The  most  important  fact  connected  with  the  body  was  the  condition  of  the  head. 
There  was  a  considerable  swelling  of  the  skin  at  the  top  of  the  head,  chiefly  over 
the  right  parietal  bone,  and  beneath  this  a  quantity  of  dark-coloui-ed  blood  was 
effused.  Two  fissm'es  or  slight  fractures  were  perceived  in  this  bone — one  (&)  passing 
from  the  sagittal  suture  towards  the  centre  of  the  bone,  about  half  an  inch  in 
length  (see  fig.  3,  a,  b) ;  and  a  second,  about  an  inch  long  (a),  passing  fvprn  the 
lambdoidal  suture  at  the  back  part  of  the  parietal  bone,  also  towards  the  centre. 
There  was  no  doubt  that  these  fissures  or  fractm-es  in  the  bone,  with  the  effusion 
of  blood  beneath,  were  produced  by  the  action  of  the  uterus  alone  during  delivery. 

The  engravings  are  taken  in  a  reduced  form  fi'om  those  given  by  Schworer. 
Pig.  3  represents  the  exterior  of  the  bony  skull,  and  fig.  4  the  interior ;  c  shows 
the  appearance  of  the  principal  fissure  on  the  inside  ;  d  represents  the  situation 
between  the  two  fissures  of  an  effusion  of  blood,  amounting  to  about  two  drachms 
in  a  coagulated  state — it  was  between  the  arachnoid  membrane  and  the  dimx  mater; 
e  indicates  the  course  of  the  longitudinal  sinus  or  great  blood-vessel  of  the  brain. 

Prom  these  appearances,  and  in  an  absence  of  all  knowledge  of  the  facts, 
Schworer  considers  that  the  following  conclusions  would  have  been  drawn  : — 
Ist,  that  this  child  was  born  capable  of  living,  and  probably  lived  after  its  birth; 
and  2nd,  that  it  had  died  a  violent  death  from  injui-ies  inflicted  on  the  head.  A. 
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woman  delivered  of  an  illogitimate  cliild  in  secret  migM,  althougli  innocent,  have 
thus  been  compromised  in  a  charge  of  murder  {op.  at.,  p.  44).  As  the  lungs  sank 
in  water,  entire  and  divided,  it  is  highly  probable  that  in  this  couatry  the  case 
would  have  been  stopped  by  a  coroner's  jury,  on  medical  evidence  that  the  child 
was  stiU-born.  Supposing,  however,  that  further  proceedings  had  been  taken,  tho 
amount  of  violence  to  the  head  was  comparatively  too  slight  to  justify  a  medical 
opinion  that  it  absolutely  indicated  an  act  of  murder.  The  bones  were  merely 
fissured,  not  dashed  in  nor  displaced,  and  the  brain  was  unlnjui'cd ;  the  fissures  werti 
slight,  and  the  amount  of  blood  effused  was  very  small  for  an  act  of  homicidal 
violence  involving  the  skull.  Schworer  suggests  that  such  cases  should  inspii'e 
caution  in  giving  medical  opinions ;  but  medical  men  are  prepared  to  make  full 
allowance  for  the  accidental  occui'rence  of  such  injuries  as  these  during  labour. 

AVliame  has  published  a  case  in  which  it  is  i^rohable  that  a  fracture 
of  the  head  of  a  child  was  produced  by  the  expulsive  action  of  the 
nterus. 

The  body  had  been  found  secretly  buried  ;  it  was  fuUy  developed,  but  the  child 
had  evidently  not  breathed.  The  navel-string  had  been  cut  and  tied;  but  six 
inches  of  it  still  remained  attached  to  the  body.  On  the  left  side  of  the  cranium, 
near  the  summit,  there  was  a  small  effusion  of  blood ;  and  on  removing  this,  a 
fissure  half  an  inch  in  length  was  found  in  the  edge  of  the  left  parietal  bone,  close 
to  the  line  of  the  sagittal  suture,  and  near  the  posterior  fontanelle.  On  shaving  off 
the  hair  there  was  no  discoloration,  nor  any  mark  on  the  skin  indicative  of  a  blow. 
There  was  no  evidence  to  show  that  any  violence  had  been  used  to  the  child  at  its 
birth,  and  from  the  description  of  the  fissure,  it  was  a  fair  presuniption  that  it  had 
arisen  from  the  muscular  contractions  of  the  uterus  dui-ing  delivery  (Oormack's 
Month.  Jour.,  November,  1845,  p.  847). 

The  possible  occurrence  of  an  accidental  injury  of  this  kind  has 
been  strained  in  several  cases  of  child-murder,  to  explain  the  origin 
of  fractures  which,  however,  could  not  be  fairly  assigned  to  such  a 
cause. 

A  case  was  tried  at  Glasgow  in  April,  1852  {R.  v.  Irtuiv),  in  which  there 
was  no  doubt,  from  the  state  of  the  lungs,  that  the  child  had  fully  breathed,  and 
there  was  violence  to  the  head  which  satisfactorily  accounted  for  its  death.  The 
whole  extent  of  the  right  side  of  the  head  was  deeply  ecchymosed,  and  there  was  a 
large  quantity  of  coagulated  blood  lying  beneath  the  ecchymosis.  In  the  centre  of 
the  right  parietal  bone  there  was  a  fractui-e  extending  across  the  vertex  for  fully 
foiu-  inches,  and  involving  a  part  of  the  parietal  bone  on  the  opposite  side  ;  it  was 
in  a  continuous  even  line,  not  radiated  and  not  depressed.  The  pericranium,  bones, 
and  soft  parts  in  the  track  of  the  fracture  were  deeply  ecchymosed,  whi^  on  the 
sui-face  of  the  brain,  particularly  on  the  right  side,  there  was  a  copious  effusion  of 
clotted  blood.  It  was  impossible  to  refer  severe  mjui-ies  of  this  kind  to  the  action 
of  the  utei-us  in  delivery,  or  to  violence  appUed  after  death.  The  prisoner  aUeged 
that  the  child  was  still-born  (see  Edin.  Month.  Jonr  June,  1825)  In  the  case  of 
II.  V.  Mussett  (Bui-y  Lent  Ass.,  1856)  the  head  of  a  child  was  almost  flattened  fiom 
ite  violence  sistaiied.  It  was  clear  that  no  fall  or  other  accident  couhl  e^plam 
this  condition.  Some  fresh  blood  and  a  single  hair  were  found  on  a  shelf  n  the 
cellar  for  which  the  prisoner  accounted  by  stating  that  she  had  there  killed_  a 
Sbbk  A  IcroscopicS  examination,  however.  B^o^ed  that  it  was  ^^an  haix 
and  not  the  hair  of  a  rabbit  (see  tig.  17  Vol.  I-,  P;  1J6,  No  6)  The  medical 
evidence  estabhshed  from  the  state  of  the  lungs  that  the  child  had  breathed,  and 
that  it  had  had  an  independent  existence.    The  prisoner  was  convicted. 

The  reader  will  find  an  elaborate  medico-legal  paper  on  fractures 
of  the   skull  in  new-born   children,  by   Casper,  in   his  Viertel- 
jahrsschr.  (1863,  1,  p.  1),  and  by  Wiebecke,  in  the  same  journal 

^^^TheVlowfng  case  of  spontaneous  fracture  of  the  left  parietal  bone 
occurred  to  Gotz  during  a  natural  but  tedious  labour,  in  which  the 
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head  of  a  child  was  five  hours  in  the  pelvic  cavity,  although  the  pelvis 
was  well  formed. 

There  w-e  tt«e  -J XirtlS'^^^^^^^^^^^  S 

l:^e°7h:"Swrs&l  mS^I^^^^^^^^  effused  beneath  the  e'calp.  hut 
none  under  the  skuU  {Med.  Oaz.,  vol.  39,  p.  288). 

In  respect  to  these  accidental  fractures  and  effusions  of  blood  froni 
uterine  action,  it  may  be  remarked  that  they  are  in  general  recognised 
by  their  very  slight  extent.  In  cases  of  murder  by  violence  to  the  head, 
the  injuries  are  commonly  much  more  severe  ;  the  bones  are  driven  in, 
the  brain  protrudes,  and  the  scalp  is  extensively  lacerated,  buch 
severe  injuries  as  these  cannot  arise  accidentally  from  the  action  ot  tUe 
uterus  during  parturition. 

A  case  occui-red  in  wHcli,  in  addition  to  severe  injuries  to  the  brain,  coal-dust 
and  minute  pebbles  were  found  driven  into  the  skin  of  the  hea,d  by  the  body  being 
thrown  from  a  height  {Edin.  Med.  Jour.,  December,  ISoo,  p.  492). 

In  these  cases,  however,  it  may  be  fairly  urged,  that  the  woman 
was  unexpectedly  seized  with  labour,  that  the  child  was  expelled 
suddenly  by  the  violent  contractions  of  the  uterus,  and  that  the 
injuries  might  have  arisen  from  its  head  coming  in  contact  with  some 
hard  surface— as  a  floor  or  pavement.  A  woman  may  be  thus 
suddenly  and  unexpectedly  delivered  while  in  the  erect  posture, 
although  this  is  not  common  among  primiparous  women,  and  several 
injuries  may  be  thus  accidentally  produced  on  the  head  of  a  child. 

A  case  of  sudden  delivery  in  the  erect  posture  in  a  primiparous 
woman,  without  injury  to  the  child,  is  reported  by  Eyan  {Lancet, 
June  21st,  1845,  p.  707).  The  umbilical  cord  was,  in  this  instance, 
ruptured  at  the  distance  of  about  two  inches  from  the  navel.  He  also 
communicated  to  the  author  the  particulars  of  a  second  case,  which 
occm-red  in  his  practice  in  1852.  A  woman  who  had  borne  a  child  was 
suddenly  delivered  while  standing.  The  child  fell  to  the  floor  on  its 
vertex,  and  the  cord  was  ruptured.  A  small  quantity  of  blood  escaped 
from  the  pai-t  struck,  and  there  was  no  open  wound  or  fracture  of  the 
bones,  and  the  child  sustained  no  injury.  In  the  case  of  another  primi- 
parous woman,  sudden  delivery  took  place  while  she  was  in  the  act  of 
sitting  down.  The  child  was  forcibly  expelled,  and  fell  with  its  head  on 
the  floor  of  the  room ;  it  was  taken  up  dead,  the  cord  being  still  attached 
to  it,  and  the  placenta,  which  came  away  shortly  after  the  birth  of  the 
child  {Med.  Gaz.,  vol.  37,  p.  808). 

It  appears,  from  cases  collected  by  Klein,  that  fractures  of  the  skull 
even  under  these  circumstances  are  of  rare  occurrence.  Out  of  183 
cases  reported  by  him,  in  which  the  women  were  rapidly  delivered  while 
sitting,  standing,  or  inclined  on  the  knees — the  child  falling  on  the 
ground  or  floor — there  was  only  one  instance  in  which  a  child  was 
killed  ;  and  there  was  "not  a  single  instance  in  which  the  bones  of  the 
skull  were  fissured  or  fractured  so  far  as  could  be  ascertained  b}'^  external 
examination.  Chaussier  performed  some  experiments  on  the  bodies  of 
still-born  children,  allowing  them  to  fall  with  their  heads  downwards 
on  a  paved  floor,  from  a  height  of  eighteen  inches  ;  and  he  found  that 
one  or  other  of  the  parietal  bones  were  fractured  in  twelve  out  of  fifteen 
cases.    Altliough  these  results  are  conflicting,  yet  Klein's  observations 
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appear  more  to  tlie  purpose  ;  because  they  were  made  under  circum- 
stances in  -wliich  the  question  would  really  arise  in  a  case  of  infanticide. 
They  are  strikingly  supported  by  the  following  cases  : 

Lancet,  July  26th,  1845 : — A  married  woman  waa  suddenly  delivered  while 
standing :  the  child  fell  to  the  floor,  but  sustained  no  injxiry ,  the  navel-string 
was   ruptm'ed  close  to  the  navel.    A   case  analogous   to   these,  also  in  a 
primipara,   is  reported  {Oaz.  MM.,  26  June,  1847).    A  woman,  set.  27,  was 
delivered  of  a  child  while  in  the  act  of  walking  to  a  hospital,  at  the  distance 
of  a  mile.    She  stated  that  she  had  lost  a  large  quantity  of  blood.    The  child, 
which  she  brought  in  her  apron,  was  matm-e  and  living:  the  navel-string  had 
been  ruptured  close  to  the  abdomen  (see  also  a  case,  Med.  Oaz.,  vol.  42,  p.  371). 
Another  instance  has  been  reported  {Lancet,  1853,  1,  p.  245).    A  young  married 
woman,  set.  23,  pregnant  of  her  first  child,  was  delivered  suddenly,  while  in  the 
erect  postm-e.    The  child,  which  was  healthy  and  ftiU- grown,  fell  upon  the  floor, 
and  the  cord  was  broken  off  within  three  inches  of  the  navel :  it  was  separated  as 
cleanly  as  if  it  had  been  divided  by  an  accoucheur.    Excepting  the  production  of  a 
swelling  on  the  forehead  from  a  bruise,  the  child  had  sustained  no  injury  by  this 
sudden  expulsion.    A  similar  case  occurred  to  Chevers  ("  Med.  Jurispr.  for  India," 
1856  p.  253).     Coleman  {Lancet,  1864,  2,  p.  377)  met  with  a  case  in  which  a 
married  woman,  while  standing  by  the  window  of  her  bedi-oom,  was  suddenly 
delivered  in  his  presence  ;  she  had  had  no  warning  pains,  and  up  to  an  hour  of  her 
delivery  had  been  quite  weU.    The  child  had  fallen  on  the  floor,  but  sustained  no 
injui-y;  the  navel-string  was  ruptured  at  one  inch  from  the  abdonaen ;  it  was 
bleeding,  but  this  was  soon  stopped  by  a  ligatui-e.    The  mother  and  child  did  well. 
Twitchell  met  with  a  case  in  which  a  young  woman,  set.  17,  was  suddenly 
delivered  while  engaged  in  ironing.    The  child  fell  on  the  floor,  rupturing  the  cord 
three  inches  from  the  umbilicus,  but  sustained  no  injury  {Lancet,  1864,  2,  p.  476). 
M.  0.,  £et.  23,  single,  was  suddenly  delivered  of  a  full-grown  male  child  at  5.30  a.m. 
She  stated  that  between  4  and  5  a.m.  she  felt  griping  pains.    She  suspected  that 
her  labour  was  coming  on,  and  she  walked  to  a  friend's  house  at  600  yards 
distance,  to  be  confined.    When  she  had  proceeded  halfway,  she  was  suddenly 
delivered,  while  in  the  erect  position,  and  her  child  fell  upon  the  pavement.  The 
navel-string  was  ruptured  transversely  four  inches  from  the  navel,  and  the  placenta 
was  expelled.    She  walked  to  the  place  where  she  intended  to  be  confined,  carrymg 
the  child,  which  she  had  wrapped  in  a  petticoat.    In  about  haK  an  hour  she  was 
seen  by  a  surgeon ;  he  found  her  in  bed,  looking  perfectly  well,  free  from  pain,  and 
merely  complaining  of  cold.    This  was  her  first  child:  it  was  weU  noui-ished  and 
healthy-looking.    The  only  injury  which  it  had  sustained  by  the  fall  was  on  the 
left  parietal  bone,  at  the  junction  with  the  coronal  sutui-e  ;  there  was  here  a  sott 
tumour  between  two  and  three  inches  in  its  transverse  diameter,  which  was  siigfitiy 
ecchymosed.    Both  mother  and  chfld  did  weU,  and  the  tumour  entu-ely  disappeared 
at  the  end  of  three  weeks.   The  cord  had  been  tied  after  the  woman  s  arrival  at  the 
house  {Lancet,  1864,  1,  p.  637).    For  another  case  in  which  twins  were  suddenly 
born  without  any  previous  warning,  see  Med.  Times  and  Gaz.,  1861,  1,  p.  ^^o. 

These  observations  lead  to  the  inference  that  fractures  of  the  skull 
are  not  likely  to  occur,  yet  we  cannot  deny  the  possibility  of  their 
occurrence. 

Swayne  published  {Assoc.  Jour.,  October  14th,  1853  p.  901)  a  case  which  shows 
that  a  fractm-e  of  the  skull  of  a  child  may  be  produced  when  a  woman  deh W 
in  the  erect  position.  In  this  instance  there  was  merely  the  appearance  of  a  bruise 
on  the  head,  and  the  cord  was  ruptui^ed  (not  cut)  three  mches  f^^^^^^he  n^Y.f  J^^^ 
child  did  not  sufier  from  the  fall,  and  continued  well  until  six  days  after  its  toth 
when  it  was  seized  with  convulsions  and  died  A  fissure  of  about  an  mch  and  a 
half  in  length  was  found  in  the  upper  part  of  the  left  parietal  bone  A  dot  of  blood 
was  found  in  this  situation  between  the  dura  mater  and  bone  and  there  was  con- 
gestion of  the  vessels  of  the  membranes ;  with  this  exception  there  was  no  morM 
annearance  in  the  body.  Tenbern  reported  a  case  m  which  the  child  died  trom 
f^l^Z  Z  the  head  bv  faUing  from  the  body  of  the  mother  m  an  unexpected 
XeV(HWB  1^^^^^^^^^  1870,  1,  p.  n3).  The  cause  of  death  was  effusion 

nf  bWl  on  the  brain ;  and  in  this  case  there  was  no  fracture  or  fissure  of  the 
bones  of  the  skull    S 'another  case  there  was  sudden  delivery  in  the  erect  postiue. 
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tho  chUd  falling  with  its  head  on  a  deal  floor.  A  large  fissure  was  found  m  the 
rio-ht  pai-ietal  bone,  and  there  was  a  great  effusion  of  blood,  which  had  caused  the 
death  of  the  child.  There  was  no  reason  to  doubt  the  woman  s  story  (Horns 
l-iM-ahrsschr.,  1866,  1,  p.  165;  1871,  2,  p.  26).  In  this,  as  in  some  other  cases 
of  delivery  in  the  erect  posture,  the  umbilical  cord  was  torn  through  at  about  two 
and  a  half  inches  from  the  hodj.  .       ,  .  ,   , ,     «  < 

Porter  Smith  commiuiicated  to  the  author  a  case  m  which  the  facts  were 
similar  to  those  above  related.  In  consequence  of  the  concealment  of  the  body, 
however,  the  mother  was  charged  with  the  mui-der.  The  right  parietal  bone  was 
fi-actui-ed,  and  there  was  effusion  of  blood  internally,  but  there  was  no  mark  of 
external  violence.  The  cord  had  been  ruptured  at  a  distance  of  two  and  a  half 
inches  fi-om  the  navel.  The  stomach  of  the  child  contained  the  usual  albuminous 
and  mucous  matters  of  the  foetal  state,  mthout  any  appearance  of  food.  The  lungs 
were  inflated  and  highly  crepitant ;  the  foramen  ovale  and  the  ductus  arteriosus 
were  in  their  foetal  condition.  The  child  had  probably  been  drowned  m  the 
discharges  from  want  of  assistance  at  the  time  of  birth.  The  woman,  who  admitted 
that  the  child  fell  from  her  suddenly,  was  acquitted.  Olshausen  has  published  four 
cases  of  sudden  delivery,  in  each  of  which  the  child  dropped  from  the  woman,  and 
in  two  of  them  there  were  fissures  in  the  parietal  bones.  The  children  recovered 
from  the  effects  of  the  accidents  {Med.  Times  and  Oaz.,  1860,  2,  p.  219;  Avuir. 
Jour.  Med.  Sc.,  January,  1861,  p.  279).  Other  cases  of  rapid  delivery  in  the  erect 
posture  are  reported  [Lancet,  1861,  1,  p.  13).  In  these  there  was  no  injury  to  the 
child,  although  in  one  case  the  delivery  took  place  on  the  deck  of  a  vessel. 

Braxton  Hicks  has  called  attention  to  the  possibility  of  fractures 
or  fissures  of  the  bones  of  the  head  being  caused  by  lateral  pressure 

of  the  skull  from  the  hands  of  the  mother  in  order  to  aid  her 

delivery.  It  would  appear,  however,  from  his  experiments  on  this 
subject  that  such  injuries  may  as  a  rule  be  distinguished  from  those 
Avhich  are  the  result  of  a  deliberate  attempt  at  murder  (Guy's  Hosp. 
Eep.,  1866  p.  473). 

A  woman  in  self-delivery  can  only  resort  to  pressure  or  to  the 
attachment  of  cords,  etc.  {vide  "  Strangulation  or  Cutting  Instru- 
ments," ante).  Hicks  performed  various  experiments  on  the  heads 
of  still-born  infants. 

In  one  instance  by  sudden  lateral  pressure  he  produced  a  fracture  through  the 
arch  of  the  cranium,  but  the  bones  generally  yielded  to  the  force  without  breaking. 
When,  however,  one  side  of  the  head  was  laid  on  a  hard  and  resisting  surface  like 
the  floor,  and  the  other  side  was  compressed  firmly  and  suddenly,  a  fracture  was 
produced  in  the  parietal  bone  to  the  centre,  although  the  bones  of  the  head  were 
fiimly  ossified.  In  two  other  experiments  on  large  children  with  firmly  ossified 
skulls,  lateral  pressure  with  both  hands,  one  on  each  side,  caused  no  fracture  or 
injury  such  as  could  be  mistaken  for  homicidal  violence.  There  was  a  fissui-e  of 
about  half  an  inch  in  the  left  parietal  bone,  produced  not  so  much  by  pressure  as 
by  an  indentation  of  the  bone.  The  appearances  produced  by  pressm-e  on  the  head 
of  a  still-born  child,  after  a  severe  labour,  were  as  follows : — there  was  a  large 
bloody  scalp-tumour  over  the  right  parietal  and  occipital  bones ;  liquid  blood  oozed 
out  on  section ;  and  the  veins  on  the  inside  of  the  skull  were  highly  congested, 
especially  on  the  part  beneath  the  scalp-tumour. 

Thefi  ssure  produced  on  the  parietal  bone  was,  however,  too  slight 
to  be  consistent  with  the  theory  of  homicidal  violence  (see  a  paper 
by  Casper,  Vierteljahrsschr.,  1863,  1,  p.  20).  It  follows,  from  these 
experiments  on  the  dead  bodies  of  new-born  children,  that  fractures  of 
the  skull  are  not  easily  produced  under  the  conditions  in  which  a 
woman  would  be  placed  in  delivering  herself.  The  bones,  as  in  natural 
delivery,  yield  to  great  pressure  without  breaking.  Their  composition 
and  elasticity,  as  well  as  the  yielding  of  the  parts  in  the  situation  of 
the  sutures,  tend  to  counteract  the  effects  of  manual  violence  thus 
applied  to  the  head. 

M.J. — VOL.  II.  20 
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When  tlie  marks  of  violence  found  on  the  head,  neck,  or  body  of  a 
child  cannot  be  easily  referred  to  an  accidental  fall,  it  is  common  to 
ascribe  them  to  the  eifforts  made  by  a  woman  in  her  attempts 

to  deliver  herself,  the  destruction  of  the  child  being  an  accidental 
result  of  these  efforts.  A  medical  opinion  in  such  cases  must  depend 
upon  the  nature,  situation,  and  extent  of  the  injuries ;  and  each  must 
be  therefore  decided  by  the  circumstances  attending  it. 

On  these  occasions,  a  witness  will  often  find  himself  questioned 
respecting  the  strength  or  capability  for  exertion  evinced  by  the  lower 
class  of  women  shortly  after  childbirth,  Alison  remarks,  that  many 
medical  practitioners,  judging  only  from  what  they  have  observed 
among  the  middle  or  higher  ranks,  are  liable  to  be  led  mto  an 
erroneous  opinion,  which  may  afiect  their  evidence. 

He  mentions  a  case,  in  which  a  woman  accused  of  cHld-nim-der  walked  a 
distance  of  twenty-eight  miles  in  a  single  day,  with  her  child  on  her  ba^k,  two  or 
three  days  after  her  delivery  (case  of  Anderson,  Aberdeen  Spring  Cue  1829). 
Instances  have  even  occuiTed  in  wHch  women  have  walked  six  and  eight  miles  on 
the  verv  dav  of  their  delivery,  without  sensible  inconvenience  (  Crimmai  Law, 
p  161)  In  one  case  (Smithf  Ayi'  Spring  Circ.  1824)  the  woman  was  engaged  in 
?eaping-8he  retired  to  a  Httle  distance,  effected  her  delivery  by  hei;se  f,  and  went 
on  S  her  work  for  the  remainder  of  the  day  appearing  only  a  little  pale  and 
thinner  than  usual.  In  the  case  of  Macdongal  (Aberdeen  Sprmg  Cue  1823),  the 
Drisoner  who  was  sleeping  in  bed  with  two  servants,  rose  was  delivered,  and 
Sinned  to  bel  withou't  either  of  them  being  -nscmus  of  what  b^^^^  occui-red. 
Oases  like  the  last  have  often  presented  themselves  m  the  Enghsh  comts. 

A  firm  resolution,  with  a  strong  desire  to  conceal  her  shame,  may 
enable  a  woman  to  perform,  immediately  after  her  delivery,  acts  con- 
nected with  the  disposal  of  the  body  of  her  child,  which,  from  ordmary 
experience,  might  appear  to  be  much  beyond  her  strength. 

IrxB  y  May  (Court  of  Exch.,  May,  1857),  for  concealment  of  bu-th,  it  was 
nrovJd  that  the  prisoner,  a  domestic  servant,  had  been  sent  to  market  with  some 
^n^i^h  v  Orher  return  she  asked  the  boy  who  di-ove  the  cart  to  stop.  He  d,d 
L°  ?/e-go?  ou'l"ndt^^^  to  a  recess,  in  the^  hedge  by  the  f  ? tm^a 'dic^ 
five  -inu^tes  she  was  tC^L^  aSCusual  ^oJk""  f  SSg 
di^'M  W  deHveT:?of:1hild  in  the  recess,  and  it  was  subsequently 
found  there.    One  witness  heard  it  cry,  but  it  soon  died. 

Vide  also  np.  72  and  74,  for  further  references. 

A  witness!'however,  should  be  prepared  to  allow  that  a  woman 
at  the  time  of  her  delivery,  owing  to  pain  and  anxiety,  may  be  deprived 
ff  an  iudgment,  and  may  destroy  her  offspring  without  being  conscious 

of  wiit  she  is  doing,    it  is  a  principle  of  law  ^^^jf  --;^2S"tli 
of  violence  on  a  child's  body  are  not  per  se  sufficient  unless  theie  s 
Some  eTdence  to  show  that  the  violence  -^I'-^^-^f^^^^ 
ally  inflicted,  or  the  appearances  are  of  such  a  kind  as  of  themselves 
to  indicate  intentional  murder  (Alison).  fr^oiuvpd  the 

When  the  skull  of  a  new-born  infant  is  found  to  be  f^^^^uied  >fie 
Question  put  to  a  medical  witness  may  be-Is  the  degree  of  mjuiy 
S  as  tfbe  consistent  with  the  view  that  it  was  accidentally  caused 
duW  delivery  either  by  the  woman  herself,  or  by  some  person  who 
war|i4enT?^'^  was  called  by  a  midwife  to  aid  the 

delivery  of  a  woman.    On  examination,  he  observed  that— 
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of  the  child  was  at  the  brim  of  the  pelvis,  and  the  fractures  had  been  in-oduced  by 
the  midwife  in  her  attempts  to  push  the  head  back  into  the  cavity.  The  woman 
was  deUvered  by  instruments,  and  in  such  a  case  a  woman  would  not  be  able  to 
deliver  herself.  In  another  instance  a  new-born  child  had  a  fracture  through  the 
arch  of  the  skull,  from  one  side  to  the  other,  and  a  fracture  m  the  frontal  bone  on 
one  side.  The  jaw  was  broken,  the  angle  of  the  mouth  lacerated,  and  the  arm-bone 
(humerus)  was  also  fractiu-ed.  With  this  amount  of  mjiuy  it  is  remarkable  that 
there  was  no  appearance  of  ecchymosis  externally.  The  woman  who  had  been 
delivered  of  the  child  was  charged  before  a  magistrate  with  wilful  murder ;  and  the 
question  was,  Had  she,  in  attempts  to  aid  delivery,  produced  this  violence  on  the 
body  by  seizing  the  head  and  violently  compressing  it,  or  had  the  mjui-ies  resulted 
fi-om  the  body  falling  on  the  floor  of  the  room  ?  Conflicting  medical  opinions_  were 
given,  but  Hicks,  who  was  called  as  a  skilled  expert,  admitted  that  the  injuries 
might  have  been  possibly  inflicted  by  the  prisoner  on  the  child  in  her  attempts  at 
self-delivery. 

Evidence  from  the  Locality.— If  many  incised  wounds  are 
found  about  the  limbs  or  body  of  a  child,  infliction  by  a  second  person, 
and  that  not  by  accident,  is  again  an  inevitable  deduction.  In  some 
instances  the  body  of  a  child  is  found  cut  to  pieces,  and  the  allegation 
in  defence  may  be  that  the  child  was  still-born,  and  the  body  had  been 
thus  treated  merely  for  the  purpose  of  concealment.  Toulmouche  has 
reported  a  case  of  this  land.  As  the  woman  had  not  destroyed  the 
lungs,  experiments  on  these  organs  gave  satisfactory  results  of  perfect 
respiration.  The  cavities  of  the  heart  and  great  vessels  were  empty : 
the  body  was  generally  drained  of  blood,  and  the  skin  throughout  very 
pale.  This  led  to  the  inference  that  the  mutilations  must  have  been 
inflicted  while  the  child  was  living ;  and  as  all  the  parts  were  healthy, 
and  no  natural  cause  of  death  was  apparent.  Toulmouche  ascribed  the 
death  of  the  child  to  the  wounds.  The  woman  was  convicted  ("  Ann. 
d'Hyg.,"  1853,  2,  p.  200).  In  this  country  she  would  probably  have 
escaped  under  a  verdict  of  "  concealment  of  birth." 

If  marks  of  violence,  apparently  inflicted  about  the  same  time,  are 
found  on  different  and  remote  parts  of  the  body,  and  these  marks 

bear  the  characters  of  those  produced  during  life,  it  is  rendered  probable 
that  they  were  inflicted  criminally  upon  a  child  that  was  completely 
born.  Marks  of  severe  violence  on  one  part,  as  the  head  or  breech, 
would  not  always  justify  such  a  presumption,  because  it  might  be  fairly 
objected  that  they  had  been  unintentionally  produced  by  the  woman  in 
her  attempts  at  self-delivery,  and  yet  the  child  not  have  been  born 
alive.  It  would  be  for  a  witness  to  form  an  opinion  from  the  circum- 
stances accompanying  the  particular  case,  whether  they  had  been  thus 
occasioned  : 

A  child,  which  was  said  to  have  been  bom  dead,  was  exhumed  two  days  after 
burial  and  eleven  days  after  bii-th.  It  was  full-grown,  not  putrefied,  and  the  skin 
was  pale  and  free  from  lividity.  There  was  a  clean  cut  on  the  right  arm,  dividing 
the  membrane  (fascia)  and  muscles,  as  if  made  by  a  sharp  instrument.  The  edges 
were  much  retracted,  and  the  whole  of  the  wound  was  of  a  florid  red  colour ;  but 
there  was  no  swelling  nor  appearance  of  inflammation.  There  was  a  large  vesicle 
(like  the  bhster  of  a  burn)  on  the  scrotum,  containing  three  drachms  of  a  yellow 
coloured  sei-um.  On  the  right  leg,  the  muscles  were  exposed  for  nearly  the  whol- 
length the  surface  of  the  wound  was  of  a  deep  scarlet  colour,  and  the  margin 
widely  inflamed.  It  had  the  appearance  as  if  fire  had  been  applied  to  the  leg, 
although  there  was  no  sign  of  charring.  These  facts  tended  to  show  that  the  child 
was  living  when  the  injimes  wore  inflicted;  while  the  nature  and  situation  of  the 
injuries  rendered  it  impossible  that  they  could  have  arisen  from  any  accident 
(lunng  delivery.  The  state  of  the  lungs  was  somewhat  remarkable:  the  left 
noatea  Ireely  on  water,  and  there  was  distinct  crepitation  in  it;  the  right  sank  in 
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water,  no  portion  of  it,  when  divided,  was  observed  to  float.  From  the  buoyant 
and  crepitant  state  of  the  left  lung,  there  was  reason  to  presume  that  if  respiration 
had  commenced  during  birth,  it  had  continued  afterwards.  Prince,  therefore, 
inferred  that  the  child  had  been  born  alive  :  this  inference  was  corroliorated  by  the 
appearance  of  the  marks  of  violence.  It  is  probable  that  the  child  did  not  live 
long  after  birth. 

The  air  could  not  have  been  derived  from  putrefaction  nor  artificial 
inflation  :  therefore  the  only  question  here  was,  whether  the  child  had 
breathed  after  its  body  was  wholly  in  the  world.  The  facts  above 
mentioned  justified  the  inference  drawn.  From  a  confession  sub- 
sequently made  by  the  mother,  it  appeared  that  the  child  had  been 
born  alive,  and  had  cried,  but,  owing  to  the  injuries  inflicted  on  it,  it 
did  not  survive  birth  longer  than  a  quarter  of  an  hour. 

It  is  however  to  the  head  and  neck  that  injury  arises  most  frequently 
both  in  nature's  efforts  at  expulsion  and  in  a  woman's  frantic  efforts  at 
self-help.  It  is  consequently  in  this  locality  that  we  meet  with  the 
greatest  difficulty,  firstlj^  in  deciding  whether  the  injury  was  inflicted  by 
nature  or  accident  without  the  intervention  of  a  second  person ;  and 
secondly  in  deciding  whether  the  obvious  intervention  of  the  woman 
was  criminal  or  otherwise. 

A  medical  witness  would  find  no  difficulty  in  determining  the 
probability  of  this  explanation  of  the  accidental  origin  of  fractures  of 
the  neck  and  head,  etc.,  if  he  were  made  acquainted  with  all  the 
facts  connected  with  the  delivery.  But  it  will,  in  general,  be  out 
of  his  power  to  obtain  this  knowledge.  Sometimes  the  fractures  will 
be  accompanied  by  incisions,  punctures,  or  lacerations  of  the  scalp  or 
face  :  in  snch  cases,  although  the  origin  of  the  fractures  might  be 
accounted  for  by  the  alleged  fall  during  parturition,  the  cause  of  the 
other  injuries  would  still  remain  to  be  explained.  Injuries  of  this 
nature,  with  the  fact  that  there  are  bruises  or  contusions  as  well  as 
fractures  not  connected  with  each  other  in  various  parts  of  the  skull, 
and  depending  on  difierent  acts  of  violence,  would  be  inexplicable  on 
the  hypothesis  of  an  accidental  fall. 

A  girl  was  delivered  in  secrecy.  She  at  first  denied  that  she  had  had  a  child, 
but  afterwards  produced  the  dead  body.  It  was  mature  and  had  breathed.  There 
were  some  marks  as  of  pressure  about  the  neck,  and  extensive  effusions  of  blood 
beneath  the  scalp  in  various  parts  of  the  head.  There  was  no  fi-actui-e,  but  a  fissure 
in  one  of  the  bones  of  the  head.  She  said  she  had  been  suddenly  delivered  while 
standing  up,  and  found  that  the  child  had  fallen  from  her  and  was  dead.  Caspar 
considered  that  this  would  not  explain  the  condition  of  the  head  which  Presented 
the  effects,  not  of  one,  but  of  several  distinct  acts  of  violence,  and  the  death  ol  the 
child  was  referred  to  the  injuiies  found  on  the  head.  The  girl  afterwards 
confessed  that  she  was  deUvered  whHe  lying  on  the  bed  and  that  she  had  then 
struck  the  child  on  the  head  and  body  with  a  wooden  shoe  (Horn  s  Vierteljalirssdir., 

^^"^  An  inquest tas  held  in  February,  1854,  on  the  body  of  a  female  infant,  of  which 
a  young  woman  had  been  deUvered  on  December  2lEt,  18o3.  The  mfant  had  been 
born,  according  to  the  statement  of  the  mother,  in  the  pan  of  a  watercloset  on  the 
ground-floor  of  the  house,  and  was  afterwards  carried  by  her  up  two  pairs  of  stairs, 
Ind  placed  beside  her  in  bed.  She  admitted  that  the  child  had  been  born  alive,  but 
stated  that  it  was  dead  when  she  lifted  it  up  from  the  pan  to  carry  it  to  the  bedroom. 
The  navel-string  was  torn  at  the  distance  of  foui-  inches  fi-om  the  abdomen,  ine 
child,  she  alleged,  had  fallen  into  the  watercloset  pan.  No  trace  however,  ot 
blood  nor  other  discharge  was  found  on  nor  near  the  seat  of  the  closet ;  while  upon 
the  opnosite  side  of  the  chamber  the  floor  was  stamed  with  blood,  which  had  been 
Xeri^ctly  wiped  up.    On  an  examination  of  the  body  of  the  mfant,  it  was  found 
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tV.fi  rio-ht  frontal  eminence  the  bono  was  broken  and  depiessea,  in  an  acute 
HanS-  K  tCe  qli' ers  of  an  inch  in  length.    The  f^^al  bones  on  each 
sir™  ^^^^^^^       vertically  from  their  eminences  ^7™f4*;j3^;:^^^^^^^  Z 
inch  and  a  quarter;  and  on  the  left  side  the  lower  end  t^i^^^f,^® 
another  of  similar  extent,  passing  horizontally  f^-f^f     ^  "^^^.^^^^^^^^ 
of  the  bone.    Similar  smaller  fractures  were  found      difieient  pai  s      * Jj^PP«^ 
surface  of  the  skull,  apparently  not  connected  with  each  othei.    WitMn  tne 
cmn  Sn  blood  was  extravLated  on  the  sm-face  of  the  bram,  and  m  the  membranes 
So  fSu?es  were  detected  at  the  base  of  the  skull  ,  J^JXtSmn'^^^^^^^ 
injui-ies  to  the  head  were  owing  to  the  child  having  fallen  P^.^;^^^^^^^ 
This  exnlauation,  however,  was  inadmissible,  as  it  was  very  doubtful  whethei  ttie 
bX  o?tZ  child  had  been  in  the  pan  at  all.    Even  supposing  the  child  to  have 
S  fallen!  the  distance  was  too  small  to  have  caused  such  an  amount  of  injury 
Sated  on  various  parts  of  the  skull;  besides  which  as  the  child  Wd  have 
passed  in  an  oblique  dii^ection  forwards  fi'om  the  outlet,  it  would  probably  have 
glided  safely  down  by  the  side  of  the  pan.    In  the  absence  of  evidence  as  to  the 
mode  in  which  the  injuries  were  inflicted,  it  was  suggested  that  they  might  have 
been  caused  by  the  mother  having  fallen  upon  the  child  on  her  way  upstairs ;  and 
this  hypothesis  was  ultimately  adopted  by  the  coroner's  jury,  though  there  was  no 
doubt  that  the  child's  death  was  caused  by  the  injuiies  to  the  head  (see  another 
case  in  Med.  Times  and  Gaz.,  1857,  1,  p.  347). 

In  B.  V.  Gibson  (Gloucester  Ass.,  1864),  the  evidence  was  to  the  eftect  that  the 
skuU  of  the  child  was  fractured,  and  much  blood  was  effused  on  the  brain,  ihe 
right  lung  contained  air,  and  the  left  lung  also,  but  in  smaUer  quantity:  they  both 
floated  on  water.  The  prisoner  admitted  that  the  chHd  cried  twice,  and  accounted 
for  the  fi-actui-e  of  the  skuU  by  asserting  that  the  child  had  dropped  from  her  m  a 
lane.  She  wrapped  it  up,  and  soon  afterwards  found  that  it  was  dead.  A  stone 
having  blood  and  hair  upon  it  was  picked  up  near  the  body.  The  prisoner  was 
acquitted.  In  B.  v.  Strungeways  (0.  0.  C,  December,  1864),  there  was  not  only 
a  fracture  of  the  right  parietal  bone,  but  the  throat  was  cut,  and,  according  to 
the  medical  evidence,  with  a  knife.  Erom  the  state  of  the  lungs  it  was  evident 
that  the  child  had  breathed,  but  the  medical  witness  declined  to  say  that  it  had  had 
an  existence  independently  of  the  mother.  The  defence  here  was,  that  the  child 
had  dropped  from  her  while  she  was  standing  at  her  work,  and  that  it  fell  on  the 
kitchen  fender.  There  were,  however,  no  marks  of  blood  on  the  fender,  and  the 
wound  in  the  throat  was  inconsistent  with  such  a  statement. 

Severe  fractures  with  great  depression  of  the  bones,  and  the  co- 
existence of  lacerated  wounds  of  the  scalp  ivith  severe  injuries  on  other 
parts  of  the  hocly,  are  not  consistent  with  the  theory  of  their  produc- 
tion in  self-delivery.  Nevertheless,  as  in  the  following  case  {JR.  v. 
Sheppard,  Winchester  Wiut.  Ass.,  1863),  such  violence  even  when 
plainly  homicidal  may,  under  the  present  state  of  the  law,  be  treated 
as  accidental. 

The  medical  evidence  in  this  case  showed  that  the  new-born  child  had  breathed, 
and  there  was  no  apparent  natui-al  cause  for  death.  There  were  marks  of  finger- 
nails on  the  neck,  evidently  indicatinrj  attempted  strangidation.  The  bones  on  each 
side  of  the  head  were  crushed  inwards ;  there  was  much  blood  effused  between  the 
dura  mater  and  the  skull,  and  this  had  caused  pressure  on  the  brain.  A  fall  from 
a  standing  labour,  or  accidental  force  applied  during  delivery,  could  not  have  pro- 
duced these  appearances.  They  were  caused,  in  the  opinion  of  two  mescal 
witnesses,  by  the  direct  application  of  violence  to  the  head  of  the  child,  and  moro 
than  one  blow  must  have  been  given  to  have  produced  them. 

In  charging  the  jury  upon  the  cause  of  death,  the  judge  said: — 
"  The  medical  men  had  attributed  it  to  the  combined   effect  of 
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strangulation  and  violence  to  the  head.  It  might,  however,  be  a 
theory  that  the  struggles  of  a  young  woman  during  parturition  might 
have  occasioned  the  injuries,  or  she  might  in  her  weakness  have  fallen 
upon  the  child  while  on  the  floor.  Did  the  medical  evidence  satisfy 
them  beyond  a  reasonable  doubt  that  this  young  woman  had  murdered 
her  child  ?  "  The  jury  returned  a  verdict  of  Not  Guilty.  It  is  obvious 
from  this  and  otlier  cases  of  a  similar  kind,  that  there  is  scarcely  any 
amount  of  violence  affecting  the  head  of  a  new-born  child  which  might 
not  be  theoretically  assigned  to  the  act  of  a  woman  in  self-delivery. 

It  is  important  in  cases  such  as  these  that  the  medical  man  should 
examine  the  thighs  and  vulva  of  the  mother  for  similar  evidence  of 
wounds,  scratches,  etc.  ;  it  is  inconceivable  that  a  woman  should  in 
efforts  at  self-delivery  inflict  severe  wounds  on  the  child,  especially 
with  an  instrument  of  any  kind,  scissors,  knives,  etc.,  without  at  the 
same  time  doing  some  damage  to  herself.  To  excuse  severe  injuries 
on  the  child  necessitates  the  assumption  of  a  condition  of  frenzj'-  on  the 
part  of  the  mother,  and  in  a  frenzy  she  would  probably  damage 
herself.  The  finding  of  such  lesions  on  her  would  strengthen  the 
defence  nlateriall3^ 

The  foUowing  foim  of  violence  is  very  rare  (C.  C.  C,  March.  10th,  1898,  B.  v. 
Cohen).  An  inquest  was  held  by  Wynne  Baxter  in  January  and  February,  1898,  on 
the  new-born  child,  the  daughter  of  an  unmarried  woman,  who  admitted  to  the 
police,  "Yes,  I  threw  the  baby  out  of  the  window."  That  the  child  was 
thrown  out  of  an  upstair  window  there  was  abundant  evidence  to  show,  and 
also  that  the  mother  was  alone  in  her  confinement. 

Dr.  Oliver's  evidence  was  as  foUows: — On  Sunday  last,  the  23rd  January,  I 
was  called  to  the  Commercial  Street  Police  Station  at  about  5.15  p.m..  I  was 
shown  the  body  of  a  newly-born  female  child.  It  was  alive.  It  was  well  developed. 
It  expired  shortly  after  my  amval.  It  had  received  no  skilled  attention  at  birth. 
The  body  was  stiU  covered  with  sebaceous  material.  There  was  a  quantity  of 
meconium  about  the  lower  parts  of  the  body.  The  cord  had  been  torn  four  and  a 
half  inches  from  its  insertion  into  the  child.  It  had  not  been  tied.  The  blood  was 
still  moist  at  the  severed  end.    Frothy  blood  issued  from  the  mouth  and  nose. 

I  have  made  a  post  mortem  examination  of  the  body  of  deceased. 

Left  thigh  was  broken  at  its  middle.  There  was  a  protrusion  of  the  brain  sub- 
stance on  to  the  outer  table  of  the  skull,  and  a  large  quantity  of  blood.  This  had 
escaped  through  a  rent  made  in  the  softer  parts  of  the  brain  covering.  The  brain 
generally  was  congested.  n    ^  j  ■ 

Lungs  were  sufficiently  inflated  to  nearly  fill  the  chest  cavity.  They  floated  m 
water  with  and  without  the  heart. 

Heart  and  other  organs  were  nonnal,  and  had  escaped  damage. 

In  my  opinion  the  cause  of  death  was  shock,  following  fracture  of  the  skull 

^'^Verdk't :  Giiilty  of  the  act,  but  not  responsible  on  account  of  her  mental 
condition. 

7.  Poisoning. 

This  is  placed  among  the  possible  means  of  perpetrating  child- 
murder,  but  we  rarely  hear  of  new-horn  children  being  thus  destroyed. 
The  earliest  age  at  which  the  author  knew  a  trial  to  take  place  for  the 
murder  of  a  child  by  poison  was  two  months  {B.  v.  South,  Norfolk 
Aut.  Circ,  1834).  Arsenic  was  given  to  an  infant,  and  it  died  m  three 
hours  and  a  quarter  after  the  administration  of  the  poison.  If,  in  a 
case  of  child-murder,  death  from  poison  should  be  suspected,  the 
poison  must  be  sought  for.  Some  cases  have  occurred  in  which 
children  have  been  wilfully  destroyed  a  week  or  two  after  birth,  by  tiie 


INFANTICIDE— DEOWNING. 

administration  of  opium  (P^^ctUioner.  May  1882)  excessive 
doses  of  purgative  medicine.  Severm  Causse  refers  to  cases  ot  tnis 
k°nd  which  have  occurred  in  France.  A  woman  was  sentenced  to 
e  »ht  veL'  imprisonment  for  the  crime  of  poisoning  her  new-born 

S?d  S  conZtrated  sulphuric  acid.    In  .^^"^'l^X- 
convicted  of  poisoning  her  intot 

matches  ("Ann.  dHyg.,    l»t.9,  A  p.  -i^^;-  M.ilrl  (P  v  North 

noison  has  been  found  on  the  napknis  used  for  the  child  {li.  v.  IS  mm, 
Sfoi-rSum  Ass.,  1846).  Si^  Thos.  Stevenson  has  met  with  an 
Ss tance  of  the  death  of  ai  infant  in  1883  by  the  f ^  ^^.^^ 
chloride  of  antimony  {B.  v.  Walli.,  vide  "Poisoning  jj 

Incases  in  which  infants  are  destroyed  by  poison  theie  is  generally 
oreat  dTfficulty  in  tracing  the  act  of  administration  to  the  guilty  person 
The  flSooc  given  to  them  renders  the  admixture  of  poison  easy  and 
as  many  persons  may  have  access  to  this  food  it  is  ^^en  impossible  to 
fix  upon  the  criminal.  In  one  instance,  an  illegitimate  child  had  been 
placed  out  to  nurse  by  its  mother,  a  woman  m  good  social  position,  it 
was  noticed  that  after  each  visit  paid  by  the  mother  the  cliild  was  sick, 
and  after  repeated  attacks  of  illness  the  child  died  On  inspection 
arsenic  was  found  in  the  body,  and  this  was  beyond  doubt  the  cause  of 
death.  There  was  no  suspicion  against  the  nurse;  but  a  strong 
suspicion  fell  on  the  mother,  from  the  circumstances  above  mentioned. 
There  was  evidence,  however,  that  the  child  was  not  at  any  time  ted 
by  the  mother  when  she  visited  it,  and  that  the  mother  had  no  access 
to  the  child's  food.  No  poison  could  be  traced  to  her  possession,  and 
she  was  not  seen  bv  the  nurse,  who  was  present,  to  give  anything  to 
the  infant.  The  only  fact  that  transpired  was  that,  at  each  visit,  she 
took  it  in  her  arms,  and  was  observed  to  rub  its  gums  with  her  finger, 
and  soon  after  her  visit,  sickness  followed.  There  was  reason  to 
believe  that  she  had  concealed  small  quantities  of  arsenic  under  her 
finger-nails,  and  that  she  had  thus  administered  the  poison  while 
rubbing  the  gums  of  the  child. 

The  editor  is  not  able  to  find  any  fresh  case.  He  would  remark 
that  if  such  a  case  were  to  crop  up  tlie  medical  witness  would  not  have 
the  same  difficulty  in  his  evidence  that  he  has  in  strangulation  and 
wounds.  It  is  absolutely  out  of  the  question  to  assume  that  poison 
given  to  the  child  could  "help  the  mother's  labour ;  it  is  equally  out  of 
the  question  to  imagine  that  poison  would  (?  could)  be  given  to  a  child 
before  it  was  completely  born ;  and  lastly,  it  could  hardly  arise  acci- 
dentally (unless  the  child  were  born  on  to  a  bag  of  vermin  killer,  etc., 
of  which  there  would  be  evidence).  The  only  difficulty  of  a  genuine 
character  is  that  of  establishing  the  fact  of  poison  being  the  cause  of 
death  {vide  Sect.  XVI.). 

8.  Drowning. 

The  fact  of  drowning  cannot  be  verified  by  any  appearances  in  the 
body  of  a  child  which  has  not  breathed.  Thus,  if  a  woman  caused 
herself  to  be  delivered  in  a  bath,  and  the  child  was  forcibl}'^  retained 
under  water  (a  case  which  is  said  to  have  occurred),  it  would  of  course 
die  ;  but  no  evidence  of  the  mode  of  death  would  be  found  in  the  body. 
For  cases  in  which  a  child  was  thus  destroyed,  probably,  however, 
through  accidental  circumstances,  see  "Dub.  Med.  Press,"  March  4th, 
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1864,  p.  135.  After  respiration,  the  signs  of  drowning  will  be  the  same 
as  those  met  with  in  the  adult  (see  Vol.  I.,  pp.  659  et  seq.).  The  main 
question  for  a  witness  to  decide  will  be,  whether  the  child  was  put  into 
the  water,  or  the  vessel  containing  water,  living  or  dead.  Infanticide  by 
drowning  is  by  no  means  common  ;  the  child  is  generally  suffocated, 
strangled,  or  destroyed  in  other  ways,  and  its  body  is  then  thrown  into 
water  in  order  to  conceal  the  real  manner  of  its  death.  The  discovery 
of  the  dead  body  of  an  infsmt  in  water,  must  not  allow  a  witness  to  be 
thrown  off  liis  guard  :  although  a  verdict  of  "  found  drowned  "  is  so 
commonly  returned  in  these  cases.  The  body  should  be  carefully 
inspected,  in  order  to  determine  what  was  really  the  cause  of  death. 
All  marks  of  violence  on  the  bodies  of  children  that  have  died  by 
drowning,  should  be  such  as  to  have  resulted  from  accidental  causes. 
The  throat  and  air-passages  should  be  particularly  examined. 

In  a  case  whicli  occurred  to  Schraube  it  was  clear,  from  the  state  of  the  lungs, 
that  the  child  had  breathed,  but  no  water  was  found  in  the  lungs  or  stomach. 
There  was  a  furrow  or  depression  around  the  neck,  such  as  would  be  produced  by 
the  pressure  of  a  ligature.  The  conclusion  arrived  at  was  that  this  child  had  been 
sti'angled,  and  its  body  thrown  into  water  after  death  (Horn's  Vierteljahrsschr., 
1867,  1,  p.  302).  The  reporter  gave  his  opinion  fi-om  the  facts  that  the  child  had 
lived,  chiefly  owing  to  the  state  of  the  lungs. 

It  is  not  necessary  that  the  ivhole  of  the  bod}'^  of  a  child  should  be 
submerged,  in  order  that  it  may  be  destroyed  by  drowning :  the  more 
immersion  of  the  head  in  water,  or  the  covering  of  the  month  with 
liquid,  will  suffice  to  produce  the  usual  effects  of  asphyxia.  The  air- 
passages  should  therefore  be  examined  for  foreign  substances  which 
may  be  deposited  in  them.  A  woman  attempted  to  destroy  her  child 
by  immersing  its  head  only  in  a  bucket  of  water.  The  child  was 
discovered  and  resuscitated.  This  mode  of  destroying  children  by 
drowning  may  easily  deceive  a  medical  man.  He  would  commonly 
look  for  evidence  of  the  submersion  of  the  whole  body,  and  if  no 
pond  or  well  were  near,  he  might,  from  the  absence  of  well-marked 
post-mortem  appearances,  assign  death  to  some  natural  cause. 
Lankester  mentions  the  case  of  a  woman  who  drowned  her  child, 
but  who  was  acquitted  at  her  trial  on  the  ground  that  no  water 
had  been  seen  in  the  room ;  yet  there  were  witnesses  in  court  who 
had  sworn  before  the  coroner's  jury  that  water  was  in  a  pail  in  the 
room,  and  was  taken  away  after  the  death  of  the  child.  When  the 
dead  body  of  an  infant  is  found  in  water,  it  does  not  necessarily 
follow  that  it  has  been  destroyed  by  drowning ;  a  special  examination 
of  the  body  will  be  required  to  determine  this  point  (see  "  Drowning," 
Vol.  I.).  Walther  has  published  a  case  of  interest  in  this  respect,  in 
Casper's  Vierteljahrsschr.,  1863,  2,  p.  259. 

New-born  children  may  be  drowned  or  suffocated  by  bemg  thrown 
into  liquid  mud  or  into  the  soil  of  a  privy.  Sometimes  the  child  is 
destroyed  by  other  means,  and  its  dead  body  is  thus  disposed  of  for 
the  purpose  of  concealment.  Should  there  be  a  large  quantity  of  liquid 
present,  the  phenomena  are  those  of  drowning.  The  liquid  portion  of 
the  soil  abounding  in  sulphide  of  ammonium  may  be  found,  if  the  child 
was  thrown  in  living,  in  the  air-passages,  gullet,  or  stomach.  The 
mere  discovery  of  soil  in  the  mouth  would  not  suffice  to  show  that  the 
child  was  living  when  immersed.    The  presence  of  foreign  substances, 
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such  as  dirt,  straw,  or  ashes,  in  the  air-passages,  gullet,  and  stomach, 
has  usually  been  taken  as  a  proof  of  the  child  Imvmg  been  living  when 
hnmersed  in  the  dirt,  etc.,  and  that  the  substances  had  been  drawn  mto 
the  passages  by  inspiration  or  the  act  of  swallowing. 

Tn  K  V  AUridae  fDerbv  Wint.  Ass.,  1859),  the  dead  body  of  a  cbild  ^yas  found 

tins  acanitted  the  prisoner.  Although  the  mouth  and  throat  may  thus  accidentally 
reSi3re?n  matte  it  is  most  improbable  that  earth  should  be  earned  into  the 
SuLs  or  stomach  b}  rain-water.  The  child  was  probably  thrust  into  the  earth 
wLn  it  retaineTsome  power  of  breathing  and  swallowing,  and  ^^e  earth  found  m 
mouth  and  throat  might  be  assigned  to  the  violence  with  which  t  was  forced 
iuto^he  soil.  The  naturl  of  the  soil,  and  the  cu-cumstances  under  which  the  dead 
body  is  found,  must  materiaUy  guide  a  medical  opinion  m  cases  of  this  nature. 

On  these  occasions,  the  defence  may  be  :— 1.  That  the  child  was 
born  dead,  and  that  the  body  was  thrown  in  for  concealment ;  but  the 
evidence  may  show  that  the  child  had  breathed,  and  had  probably  been 
born  living.  2.  It  may  be  alleged  that  the  child  breathed  for  a  few 
moments  after  birth,  but  then  died,  and  that  the  female  thus  attempted 
to  conceal  the  body.  A  witness  may  be  here  asked,  whether  a  woman 
■could  have  had  power  to  convey  the  body  to  the  place— a  point  which 
must,  as  a  general  rule,  be  conceded.  3.  It  is  most  commonly  urged, 
that  the  woman  being  compelled  to  go  to  the  privy,  was  there  delivered 
unconsciously  or  unexpectedly ;  that  her  waters  had  broken,  and  that 
she  had  no  idea  of  anything  more  having  happened ;  or  that  the  child 
had  dropped  from  her,  and  was  either  suffocated  or  prevented  from 
breathing  {Med.  Times  and  Gaz.,  1861,  2,  p.  646).  All  these  circum- 
stances may  readily  occur,  but,  on  the  other  hand,  the  explanation  may 
be  inconsistent  with  some  of  the  facts. 

The  evidence  of  drowning  is  the  same  practically  in  a  new-born 
infant  as  in  the  case  of  an  adult,  but  it  is  infinitely  more  common  in  the 
former  class  to  have  the  body  thrown  into  the  water  after  death.  The 
stronger  the  evidence  of  actual  death  from  drowning  {vide  Vol.  I.,  p.  659), 
if  the  vessel  in  which  the  child  is  drowned  is  a  little  way  out  of  reach, 
the  stronger  the  presumption  in  favour  of  a  separate  existence,  because 
the  child  must  have  been  carried  to  the  vessel.  But  this  only  holds 
if  the  foreign  material  found  in  the  air-passage  be  not  blood,  urine,  or 
liquor  amnii.  If  these  be  found,  the  presumption  runs  strongly  the 
other  way.  Mummification  of  the  cord  in  the  body  of  a  child  found 
in  the  water  {vide  p.  247)  is  practically  conclusive  proof  of  a  separate 
■existence. 

Reference  may  be  made  to  Vol.  I.,  where  homicidal  drowning  is  con- 
sidered, especially  as  regards  the  particular  place  where  the  drowning 
took  place. 


9.  Delibeeate  Neglect  to  Tie  the  Cord. 


As  far  as  intent  not  to  tie  goes  it  is  of  course  impossible  for  medical 
evidence  to  establish  it,  though  it  may  be  suspected ;  but  it  is  important 
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after  noting  the  method  of  severance  {vide  p,  249)  to  ask  why  was  it 
not  tied.  Ignorance  of  the  necessity  for  snch  a  procedure  may  be 
pleaded,  and  will  be  a  defence  not  easily  upset,  for  it  is  not  to  be 
supposed  that  an  ignorant  woman  has  any  intuitive  knowledge  of  such 
necessi  ty. 

10.  Burning. 

If  a  practically  complete  body  of  a  child  be  produced  with  burns 
upon  it,  the  same  questions  will  arise  as  in  the  case  of  adults,  especially 
"  Before  or  after  death  ?  "  and  "  Were  they  the  cause  of  death  ?  "  {vide 
Vol.  I.,  pp.  608  et  seq.).  If  the  evidence  clearly  establishes  that  they 
were  "before  death,"  then  homicide  becomes  certain,  because  a  fire 
can  never  be  so  near  to  a  mother's  vulva  that  the  child's  body  could 
be  burnt  in  the  act  of  parturition.  Hence,  with  burns  there  is  not  so 
much  difficvilty  in  deciding  upon  criminality  as  in  some  other  forms  of 
violent  death. 

If  merely  calcined  remains  of  bones,  etc.,  are  laid  before  a  medical 
jurist,  his  evidence  beyond  mere  identification  of  human  remains  {vide 
Vol.  I.,  pp.  197  et  seq.)  is  destroyed,  and  it  is  well  he  should  at  once 
admit  the  fact. 

The  following  is  a  case  in  point : — 

At  Wiltshire  Assizes,  June,  1904,  before  Mr.  Justice  Eidley,  Maud  Webb, 
twenty-tbree,  charwoman,  of  Trowbridge,  was  indicted  for  the  wilful  murder  of  her 
newly-born  child,  on  March  22nd.  The  charred  bones  of  the  child  were  found  in 
the  grate  of  the  cottage  occupied  by  prisoner,  and  there  was  evidence  that  the  fire 
had  been  started  by  means  of  paraffin  oil,  which  a  midwife  purchased  for  the  girl 
while  her  child  was  still  alive.  The  defence  was  that  the  child  was  choked  by 
natural  causes,  and  that  prisoner  disposed  of  the  body  by  bm-ning  it  because  she 
had  no  money  to  meet  the  burial  expenses.    The  jury  acquitted  the  accused. 


SUMMAEY  OF  BIRTH,  LIVE-BIRTH,  AND 
INFANTICIDE. 

Owing  to  the  very  numerous  and  intricate  nature  of  the  points  m 
connection  with  these  subjects,  and  also  to  their  importance,  it  seems 
worth  while  to  compile  and  draw  attention  to  a  set  of  conclusions  on 
the  matter  for  brief  reference. 

1.  An  unborn  child  has  rights  specified  by  law. 

2.  Birth  must  be  defined  as  completely  external  to  the  mother. 

8.  The  evidence  of  live  birth  is  divisible  into  two  broad  classes : 
(a)  those  which  leave  no  possible  marks  behind  them,  discoverable  by 
autopsy,  {h)  those  which  may  leave  and  in  general  do  leave  evidence  so 

discoverable.  ,  •  i  •  r 

4.  To  prove  the  presence  of  a  member  of  class  (a),  which  is  ot  supreme 
importance  in  civil  cases,  it  is  absolutely*  essential  that  an  eye-witness 
present  at  the  birth  should  give  evidence,  and  such  eye-witness  ought 
to  be  either  a  medical  man  or  a  person  or  persons  not  interested  in  the 
result  of  the  case.  By  no  other  possible  means  can  it  be  determined 
that  members  of  this  class  did  or  did  not  exist  after  birth. 

5  In  civil  cases,  unless  the  child  lives  long  enough  to  produce 
some  of  the  members  of  class  {b),  then  in  the  absence  of  eye-witnesses 
no  medical  evidence  can  be  given  at  all,  and  if  the  case  is  to  be 
decided  it  must  be  decided  by  evidence  other  than  medical. 
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6.  In  cases  of  alleged  child-murder  where  there  has  been  evidence 
from  eye-witnesses  that  the  new-born  child  was  living  when  violence 
wa  off^-ed  to  it,  or  that  the  child  was  found  soon  af  er  delivery  sti  1 
2  e,  medical  proofs  of  such  children  having  lived  at  their  birth  are 

"°*7?In  an'criminal  cases  the  whole  case  depends  "Pon^^s  particular 
point:  "Was  the  child  maltreated  after  it  was  Z;oni  ^1;.^®  ?  Notice 
tharit  is  not  "Was  the  child  maltreated  while  it  was  alive  ?  the  two 
points  are  as  different  as  they  well  can  be.  It  is  comparative  y  easy  to 
answer  the  latter;  it  may  be  broadly  put  that  it  is  impossible  to  answer 
the  former  unless  under  some  special  circumstances. 

Forty  odd  years  ago,  in  R.  v.  Btu-ns  C.  C.  G  March  1863,  the 
judge  made  the  following  remarks,  m  addressing  the  jury  •-  f^^^^^^ 
finding  the  prisoner  guilty,  they  must  be  satisfied  that  the  child  was 
completely  born  into^he  world,  and  had  had  an  existence  mdepen- 
dently  of  the  mother.  If  they  were  not  convmced  of  this,  there  would 
be  an  end  of  the  inquiry,  because  a  child  not  completely  born  could  not 
be  made  the  subject  of  an  indictment  for  murder.  Again,  supposing 
the  child  to  have  been  fully  born  alive,  they  would  then  have  to  con- 
sider whether  its  death  had  resulted  from  any  deliberate  and  wilful  act 
on  the  part  of  the  mother."  , 

This  view  has  not  been  materially  altered  since  it  was  expressed 
(c/.  Wright,  J.'s,  definition,  p.  200),  and  just  as  stringent  proofs  of  life 
after  birth  are  now  required  as  formerly. 

8.  Between  the  different  members  of  class  {a)  there  is  nothing  to 
choose,  movements  of  limbs,  mouth,  eyelids,  etc.,  slight  cry,  pulsations 
in  the  cord,  are  all  of  equal  value. 

9.  In  class  (6)  punctured  wounds,  drowning  (in  liquid  other  than 
urine  fteces,  liquor  amnii,  and  blood),  burning,  and  food  in  the  stomach 
offer  the  best  opportunity  of  proof  of  live-bii'th,  respiratory  changes 
and  wounds  about  the  head  and  neck  are  practically  worthless. 
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SUB-SECTION  K.— UNNATURAL  OFFENCES. 

Decbkcy  suggests  that  these  should  be  left  unnoticed,  but  the  claims 
of  legal  medicine  necessitate  a  brief  reference  to  them.  The  actual 
offences  themselves  which  will  be  noticed  are  : — 

Masturbation  or  onanism. 

Indecent  exposure. 

Sodomy. 

Tribadism. 

Bestiality. 

On  the  first  of  these  the  law  is  silent  unless  done  publiclj'^,  and  so  it 
is  on  tribadism,  but  the  others  are  criminal  offences. 

The  actual  statutes  dealing  with  such  offences  are  few  in  number. 
24  &  25  Vict.  c.  100,  ss.  61  and  62  run  as  follows  :— 

"61.  Whosoever  shall  he  convicted  of  the  abominable  crime  of  buggery, 
comynitted  either  ivith  mankind  or  tvith  any  animal,  shall  be  liable,  at  the 
discretion  of  the  court,  to  be  kept  in  penal  servitude  for  life  or  for  any 
term  not  less  than  ten  years. 

"  62.  Whosoever  shall  attempt  to  commit  the  said  abominable  crime, 
or  shall  be  guilty  of  any  assault  ivith  intent  to  commit  the  same,  or  of  any 
indecent  assaidt  upon  any  male  person,  shall  be  guilty  of  a  misdemeanor, 
and  being  convicted  thereof  shall  be  liable,  at  the  discretion  of  the  court, 
to  be  kept  in  penal  servitude  for  any  term  not  exceeding  ten  years  and  not 
less  than  three  years,  or  to  be  imprisoned  for  any  term  not  exceeding  two 
years,  icith  or  without  hard  laboiir." 

And  48  &  49  Vict.  c.  69,  s.  11  runs  as  follows  :— 
"  11.  Any  male  person  who,  in  public  or  private,  commits,  or  is  a 
party  to  the  commission  of,  or  procures  or  attempts  to  procure  the 
commission  by  any  male  person  of,  any  act  of  gross  indecency  tvith 
another  male  person,  shall  be  guilty  of  a  misdemeanor,  and  being 
convicted  thereof  shall  be  liable  at  the  discretion  of  the  court  to 
imprisonment  for  a  term  not  exceeding  two  years." 

Masturbation.— Readers  of  Krafft  Ebbing's  "  Psycopathia 
Sexualis  "  will  not  need  to  be  informed  how  the  practice  of  this  "  crnne 
against  self"  may  easily  lead  to  crime  against  others.  So  long  as  the 
act  is  not  done  openly  the  law  cannot  take  notice  of  it,  though  medical 
men  are  well  aware  of  its  terribly  evil  effects.  Presumably  gross 
indecency  would  only  include  the  act  done  coram  publico  with  probable 
exposure  of  the  person,  though  it  might  be  made  to  include  a  great  deal 
more.  When  such  cases  occur  they  seldom  (and  rightly  perhaps) 
receive  notice  in  the  public  prints,  and  the  editor  is  unable  to  find  any 
cases  in  point.    Medical  evidence  could  only  go  so  far  as  to  prove  the 
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emission  of  semen  {vide  Vol.  I.,  "Tests  for  Semen");  but  unless 
caught  flagrante  delicto  it  is  not  likely  that  any  person  would  be  brought 

^indecent  Exposure.-This  is  covered  by  the  same  section  as 
the  above.  It  is  very  strange  that  the  law  should  have  confined  the 
offence  to  persons  of  the  male  sex  only,  for  there  are  plenty  of  women 
so  depraved  that  they  could  easily  be  capable  of  committmg  the  ottence. 

Medical  evidence  could,  of  course,  throw  no  light  on  the  actual 
perpetration  of  the  offence,  but  it  is  almost  always  required  to  throw 
light  on  the  mental  condition  of  those  who  have  perpetrated  it,  who 
are  almost  invariably  found  to  be  lunatics  {vide  "  Lunacy '  ). 

B.  V.  Jones  and  Bowerbank  [1896],  1  Q.  B.  4.— Prisoner  procured  the 
commission  of  an  act  of  gross  indecency  with  the  prisoner  himself. 
Held :  Offence  was  complete. 

Husband  or  wife  of  person  so  charged  may  be  called  as  witness 

(Grim.  Evid.  Act,  1898,  s.  4).  ,        .  r 

Sodomy  or  Buggery  should  be  defined  as  the  action  ot  a  person 
of  the  male  sex  attempting  to  obtain  sexual  gratification  by  means  of 
the  anus  of  another  human  being,  but  it  is  also  apparently  used  to 
include  the  same  act  when  an  animal  is  used,  whether  per  vaginam  or 
per  anum  ;  this  we  shall  refer  to  as  bestiality  {vide  infra). 

The  evidence  required  to  establish  it  is  the  same  as  in  rape,  with 
two  important  exceptions ;  and  therefore  penetration  alone  is  sufficient 
to  constitute  it.  The  1st  exception  is,  it  is  not  necessary  to  prove  the 
offence  to  have  been  committed  against  the  consent  of  the  person  upon 
whom  it  has  been  perpetrated  ;  and,  2nd,  both  agent  and  patient  (if 
consenting)  are  equally  guilty ;  but  the  guilty  associate  is  a  competent 
witness.  In  one  case  {B.  v.  Wiseman),  a  man  was  indicted  for  having 
committed  this  offence  with  a  woman,  and  the  majority  of  the  judges 
held  that  this  was  within  the  statute.  Some  years  ago  the  editor  was 
consulted  under  the  following  extraordinary  circumstances  : — 

A  mai-ried  man  refused  to  have  vaginal  connection  vnth  his  wife  (there  was  no- 
impediment),  tut  insisted  upon  sodomy ;  this  she  naturally  refused,  and  wished  to 
ohtain  a  separation  on  this  account.  The  husband  had  lived  much  in  the  East,  and 
there  acqtiii'ed  the  filthy  habit. 

No  legal  proceedings  were  instituted  within  the  editor's  knowledge. 
Unless  the  person  is  in  a  state  of  insensibility,  it  is  not  possible  to  con- 
ceive that  this  offence  should  be  perpetrated  on  an  adult  of  either  sex 
against  his  or  her  will ;  the  slightest  resistance  would  suffice  to  prevent 
its  perpetration.  In  1849,  a  question  on  this  point  was  referred  to  the 
author  from  Kingston,  Jamaica.  A  man  was  convicted  for  the  crime  of 
sodomy,  alleged  to  have  been  committed  on  the  complaining  party  while 
he  was  asleep.  The  only  evidence  against  him  was  the  statement  of 
the  complainant.  The  opinion  given  was  that  the  perpetration  of  the 
act  during  a  state  of  natural  sleep  was  contrary  to  all  probability.  The 
remarks  already  made  in  reference  to  rape  during  sleep  may  be  applied 
with  greater  force  to  acts  of  this  nature  (see  pp.  120  et  seq.,  ante).  If  the 
crime  be  committed  on  a  boy  under  fourteen  years,  it  is  felony  in  the 
agent  only ;  and  the  same,  it  appears,  as  to  a  girl  under  twelve  [pro- 
bably sixteen  now,  Ed.]  (Archbold,  p.  409).  If  both  are  over  fourteen 
and  both  consent  the  law  regards  the  passive  agent  as  equally  guilty 
with  the  active  agent.    Tlie  act  must  be  in  the  part  where  it  is  usually 
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committed  in  the  victim  or  associate  of  the  crime,  and  if  done  else- 
where it  is  not  sodomy.  The  facts  are  commonly  sufficiently  proved 
without  medical  evidence,  except  in  the  cases  of  young  persons,  when 
marks  of  physical  violence  will  in  general  be  sufficiently  apparent.  In 
some  instances,  proof  of  the  j)erpetration  of  the  crime  may  be  obtained 
b}"-  resorting  to  microscopical  evidence.  Stains  upon  the  linen  of  young 
persons  may  thus  furnish  evidence  that  the  crime  has  been  attempted, 
if  not  actuall.y  perpetrated. 

Pederastia  is  simply  that  form  of  buggery  in  which  the  passive  role 
is  i)layed  by  a  boy. 


Medical  Evidence  of  the  Offence. 

General. — It  is  asserted  that  those  who  are  in  the  habit  of  prac- 
tising sodomy  (sodomites)  exhibit  certain  general  characteristics ; 
but  as  some  undoubtedly  do  not  show  such  stigmata  it  is  unnecessarj' 
to  enumerate  them. 

Local. — It  is  not  to  be  expected  that  any  evidence  at  all  would  be 
found  on  the  penis  of  the  active  agent  unless  it  were  examined  imme- 
diately after  the  perpetration,  and  even  then  semen  would  be  no  use, 
for  self  abuse  is  not  a  punishable  (by  law)  offence  ;  the  only  possible 
evidence  obtainable  would  be  the  peculiar  smell  of  the  anal  glands 
transferred  possibly  to  the  penis,  and  possibly  also  traces  of  fceces  on 
the  organ.  Dixon  Mann  relates  a  case  where  a  police  surgeon  deputy 
examined  the  penis  of  the  passive  and  the  anus  of  the  active  agent,  a 
mistake  it  is  well  to  avoid. 

Unless  an  examination  is  made  soon  after  the  perpetration  of  the 
crime,  the  signs  of  it  in  the  passive  agent  will  disappear.  In  the  case 
of  one  long  habituated  to  these  unnatural  practices,  certain  changes 
have  been  pointed  out  as  medical  proofs,  among  them  a  funnel-shaped 
state  of  parts  between  the  nates,  with  the  appearance  of  dilatation,^ 
stretching,  or  even  a  patulous  state  of  the  anus,  and  a  destruction  of 
the  folded  or  puckered  state  of  the  skin  in  this  part.  There  inay  be 
also  marks  of  laceration,  cicatrices,  etc.,  and  sometimes  the  evidence 
derivable  from  the  presence  of  syphilitic  disease.  The  editor  has 
seen  this  funnel-shaped  state  well  marked  in  many  cases  in  which 
there  was  no  reason  to  suspect  the  act,  and  he  has  no  behef  in  it 
as  a  sign  of  sodomy.    It  is  a  sign  of  disappearance  of  the  fat  from 

the  parts.  ,     ,      .    ^      .  ,  , 

This  condition  of  parts  would  represent  the  chronic  state  induced 
by  these  practices  in  the  patient  or  succubus.  In  the  recent  or  acute 
form  fissure  and  laceration  of  the  sphincter  am,  with  bruising  and 
effusion  of  blood,  would  be  found.  The  appearances  above  described 
as  belonging  to  the  chronic  stage  were  met  with  in  the  case  of  Ebza 
Edwards  (Vol.  I.,  ante). 

This  person  was  found  after  deatt  to  be  a  man,  although  he  had  passed  himself 
off  in  di-ess  and  habits  duiing  life  as  a  woman.  On  examination  of  the  body  there 
was  strong  evidence  that  he  had  been  for  many  years  addicted  to  unnatui-al  habits 
T+  t.fs  noticed  bv  aU  present  that  the  apertui-e  of  the  anus  was  much  wider  and 
Wer  tC  natuill  There  was  a  slight  protrusion  and  thickening  of  the  mucous 
Siane  at  the  margin.  The  ruga^  or  folds  of  skin  which  give  the  puckered 
Tp^arance  to  the  anal  aperture  hadVte  disappeared,  so  that  this  part  resembled 
the  S  of  the  female  organs.   The  lining  membrane  was  thickened  at  the  verge 
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of  the  anus  and  was  in  an  ulcerated  condition.    The  male  «^-gT!i^''^^i!!!^„^''^'^A 

3fed.  and  Fhyskal  Jour.,  February,  1833,  p.  106. 

Tidv  LM.,  2,  230,  adds  the  following  remarks  on  evidence. 
Marks  ^of  violence,  other  than  local  injuries  are  not  common  in 
these  cases,  because  the  act  is  usually  committed  . 

There  are  a  few  cases  only  where  in  a  charge  of  sodomy,  stams  of 
semen  can  constitute  important  evidence.  For  instance,  seminal 
stahis  on  the  garments  of  a  child  too  young  to  have  emissions  mo^^ 
particularly  if  they  occur  on  the  posterior  portion  of  such  gaiment) 
institute  material  evidence.  Or  again,  if  they  occur  on  the  postei  oi 
portion  of  the  shift  of  a  woman  who  claims  to  have  been  unnaturally 
violated  (although  in  such  case  corroborative  proof  is  required  to 
render  the  fact  of  much  avail  as  evidence),  they  may  prove  important 
in  support  of  the  charge.  Manifestly,  a  seminal  stain  on  the  garment 
of  an  adult  male  is  of  no  value  whatsoever.       ,  .    ,  ,   ^       ^     ,  ^, 

At  a  post-mortem  in  such  cases,  it  will  be  advisable  to  note  whether 
there  is  evidence  of  the  boy  or  adult  having  been  gagged.  Further,  it 
must  not  be  forgotten  that  dilatation  of  the  rectum  and  protrusion  of 
the  intestines  through  the  anus  are  common  effects  of  putrefaction. 
A  gaping  anus  with  a  thickened  mucous  membrane  at  its  margins, 
and  smoothness  of  the  skin  around,  are  the  characteristics  specially  to 
be  looked  for,  whilst  chancres  or  scars  of  chancres  on  the  mucous 
membrane  of  the  rectum  would  be  specially  significant. 

This  crime  is  unhappily  frequent  in  Lancashire,  hardly  an  assize 
being  held  in  Manchester  or  Liverpool  where  one  or  more  of  these 
cases  are  not  ti-ied.  The  crime  is  not  unfrequent  among  seamen.  In 
a  case  tried  at  Liverpool  in  1884  it  was  proved  that  a  sailor  had 
induced  a  lad  to  go  to  sea  in  order  that  he  might  act  as  the  prisoner's 
passive  agent. 

The  lad  was  unaware  of  this,  and  on  the  offence  being  committed  denounced 
the  prisoner  to  the  rest  of  the  crew,  who  complained  to  the  captain,  and  the 
prisoner  was  given  in  charge  to  the  authorities  at  the  port  in  South  America.  _  The 
consular  authorities  inquii'ed  into  the  case,  but  sent  the  prisoner  home  for  trial  in 
England.  The  boy  was  examined  by  Lowndes,  who  found  him  suffering  from  pain 
in  the  anus  and  rectum,  although  this  was  some  time  after  the  committal  of  the 
offence.  The  prisoner  was  convicted,  and  sentenced  to  twenty  years'  penal  servi- 
tude. In  another  case  where  Lowndes  gave  evidence  the  prisoner,  a  blind  man, 
was  charged  with  committing  this  offence  upon  his  own  son,  a  boy  of  twelve,  who 
was  himself  the  subject  of  partial  paralysis.  There  were  indications  that  the  crime 
had  been  committed.  The  juiy  found  the  prisoner  guilty  of  the  attempt,  and  he 
was  sentenced  to  ten  years'  penal  servitude. 

B.  V.  Woods. — At  the  Liverpool  Summer  Assizes,  1887,  before  Mi".  Justice  Day, 
Thomas  "Woods,  forty-three,  piano  tuner,  a  blind  man,  was  charged  with  having, 
at  Livei-pool,  on  July  5th,  committed  an  unnatui'al  offence  on  his  son  William 
Woods,  aged  nine  years.  The  juiy  found  prisoner  guilty  of  an  attempt  at  the 
commission  of  the  offence  with  which  he  was  charged,  and  he  was  sentenced  to  the 
maximum  term,  allowed  by  law — ten  years'  penal  servitude. 

Trials  for  this  crime  are  not  unfrequent,  but  the  reports  of  evidence 
are  not  made  public.  li.  v.  IVilde  is  one  of  the  most  notorious  for 
some  years,  as  the  defendant  claimed  to  be,  and  was,  for  some  time  a 
leader  of  taste  in  certain  circles.  There  cannot  be  any  doubt  that 
false  charges  are  as  common  as  in  cases  of  rape.    They  are  made  for 
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the  purpose  of  extortion,  and  as  the  publication  of  such  a  charge,  even 
when  unfounded,  is  greatly  dreaded,  and  has  actually  led  to  suicide, 
it  often  proves  a  successful  method  of  extortion.  It  is  especially 
deserving  of  notice  that  such  accusations  ai'e  frequently  made  by 
soldiers  and  policemen. 

The  case  of  i2.  v.  Boulton  and  Park  (Q.  B.,  Mny,  1871)  drew  public 
attention  to  this  subject. 

The  charge  against  the  defendants  was  that  of  conspiracy  to  commit  or  to  incite 
to  the  commission  of  immorality.  The  defendants  were  yonng  men  who  had  for 
some  time  gone  ahout  to  public  places  di-essed  as  women,  and  had  been  seen  on 
public  occasions  to  associate  with  men  as  if  they  were  women  of  the  town.  They 
were  beardless  youths,  and  one  of  them,  Boulton,  had  a  countenance  so  feminine, 
that  when  seen  by  the  medical  examiners  he  appeared  like  a  young  woman  in 
man's  clothes.  When  di-essed  as  fashionable  women,  they  imposed  upon  all  who 
saw  them.  These  practices  had  gone  on  at  intervals  for  one  or  two  years  before 
they  were  detected  and  exposed.  The  defence  was,  that  they  had  di-essed  them- 
selves as  women  for  the  purpose  of  performing  at  private  theatricals,  but  this  did 
not  account  for  all  the  circumstances  proved  against  them  by  eye-witnesses,  as 
well  as  by  their  correspondence  with  many  persons  who  were  believed  to  be  accom- 
plices. They  also  assumed  female  names,  and  used  them  in  coiTCspondence  with 
men.  "They  habitually  walked  the  streets  and  frequented  places  of  public 
amusement  in  women's  clothes,  practising  all  the  petty  arts  of  prostitutes,  sub- 
mitting to  be  entertained  as  such  by  gentlemen,  and  then  suddenly  resuming  the 
privileges  of  their  own  sex."  It  was  suggested  by  the  coiu-se  of  proceedings  that 
the  defendants  had  not  only  conspired  to  commit,  but  had  actually  committed,  a 
felonious  crime  ;  but  of  this  no  proof  was  offered,  and  after  a  lengthened  trial  the 
jury  retm-ned  a  verdict  of  not  guilty.  The  defendants  had  been  examined  before 
the  trial  by  a  number  of  medical  men  engaged  for  the  prosecution  and  defence, 
including  Mr.  Gibson,  the  surgeon  of  Newgate,  and  the  author,  acting  on  the  part 
of  the  Crown.  The  medical  opinions  differed,  but  at  the  date  of  examination  there 
was  no  distinct  evidence  that  any  unnatiu-al  offence  had  been  perpetrated. 

Schoolmasters  are  occasionally  charged  (one  near  Oxford  in  1903 
and  another  in  London,  1904)  with  criminal  offences  in  connection 
with  their  scholars.  It  seems  probable  that  in  many  such  cases  mutual 
or  one-sided  masturbation  may  be  alone  practised. 

E.  V.  Smith  and  another  (C.  C.  C,  Old  Bailey,  April  10th,  1877,  before  Mr-. 
Justice  Manisty).— Case  of  sodomy.  Smith  was  condemned  to  penal  servitude  for 
life,  and  the  other  prisoner  to  ten  years'  penal  servitude.  Smith  (aged  thirty-hve) 
was  a  thick-set  muscular  man,  with  dark  bushy  beard  and  whiskers.  He  was  not 
at  all  feminine  in  appearance,  but  was  dandified  in  dress,  and  went  by  the  name  ot 
Captain  Smith.  He  had  debauched  about  fifty  lads  employed  m  the  telegraph 
service  of  the  General  Post  Office.  His  custom  was  to  enter  mto  conversation 
with  the  boys,  give  them  wine,  suppers,  spirits,  cigars,  etc.,  to  show  tJieni  indecent 
pictui-es,  and  finaUy  commit  unnatural  crimes  upon  them.  No  medical  evidence 
was  taken. 

The  following  remarks  are  by  Dr.  Sutherland  {Ind.  Med.  Gaz., 

June,  1902) :—  .       t  ^   x-u   j      w  f 

"The  Signs  of  Passive  Paederasty.— Into  the  description  of 

these  Tardieu  and  others  have  gone  at  considerable  length  with  tlie 

result  that  to  many  minds  the  '  infundibulum '  and  the  triangular 

sodomitic   wound  '    are   a    sine    qua   non   of   passive    ptec  erastj'. 

Undoubtedly  Tardieu  and  his  school  did  see  what  they  describe,  and 

where  these  signs  are  present  the  evidence  is  complete ;  but  wliere 

they  are  absent  the  innocence  of  the  accused  should  not  be  presumed 

in  all  cases.  Witness  the  following  case  :-A  Brahmin,  aged  about  toxiy, 

soueht  treatment  for  what  he  said  was  a  boil  on  the  pernneum.  Un 

examining  the  'boil,'  I  found  it  to  be  a  typical  Hunterian  chancre, 
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situated  one  inch  in  front  of  the  anus,  and  on  he'mg  questioned  the 
patient  admitted  that  he  miglit  have  contracted  it  from  one  of  liis 
friends.  He  voUxnteered  the' statement  that  he  had  heen  a  pathic  for 
at  least  twenty  years,  so  I  examined  him  for  the  chissical  s'l'^ns  of  liis 
aherration,  and  found  none  of  them.  The  genitals  were  well  formed, 
there  was  no  deformation  of  the  anal  region,  no  iufundibulum  nor  loss 
of  rugfe,  and  the  tone  of  the  sphincter  was  normal." 

On  this  unsavoury  subject  Mr.  S.  B.  Atkinson  has  kindly  given 
the  editor  the  following  references  : — 

"  B.  V.  JeUymnn,  1838  (8  0.  &  P.  604),  here  with  his  own  wife.— If  with 
consent,  the  pathic  (other  party)  an  accomphce,  and  hence  cannot  be  called  as  a 
witness. 

"B.Y.  BeeJcspear  (1  Moo.  0.  0.  342)  )         ^.^^  (penetration)  effected,  the 

R.  v.  Cozms  (6  C.  &  P.  351)  )  i        •    j  \ 

crime  is  complete,  otherwise  an  attempt  (with  ten  years'  penal  servitude). 

B.  V.  Jacobs  (R.  &  R.  0.  0.  331).— Must  be  in  ano.  Into  child's  mouth  does  not 
constitute  the  offence. 

" B.  V.  Broivn  (24  Q.  B.  D.  857),  1890. — Domestic  fowl  was  used — 
guiltv  of  attempt  (twelve  months'  imprisonment  with  hard  labour)." 

Tribadism. — This  word  means  the  gratification  of  the  sexual 
desire  of  a  woman  by  a  woman.  It  would  be  unnecessary  to  men- 
tion it  here,  for  there  can  be  very  little  chance  of  medical  evidence 
establishing  proof  of  the  act,  and,  moreover,  it  is  not  an  indictable 
offence,  but  the  following  letter,  omitting  names  and  address,  was 
written  on  March  15th,  1897,  to  Dr.  Stevenson.  The  answer  is,  of 
course.  No. 

"Dear  Dr.  Stetenson, — Is  tribadism  a  criminal  offence  ?  and  if  so  would  the 
commission  of  it  by  a  married  woman  enable  her  husband  to  obtain  a  divorce 
supposing  it  could  be  proved  ?  These  problems  were  submitted  to  me  by  a  medical 
fi'iend,  and  I  find  so  very  Uttle  on  this  unsavoury  subject  that  I  venture  to  see  if 
your  experience  can  help  me. 

"  My  friend  sent  the  married  lady  in  question  abroad  a  short  time  ago  to  travel 
with  a  nurse  on  account  of  great  sexual  excitability  and  suspected  masturbation, 
and  it  seems  that  whilst  abroad  she  has  been  guilty  of  tribadism  with  a  lady  friend. 
This  having  come  to  the  knowledge  of  the  husband,  he  has  been  to  his  mother-in- 
law  and  told  her  that  her  daughter  has  been  guilty  of  a  criminal  offence,  and  that 
he  is  going  to  obtain  a  divorce. 

"  1  apprehend  that  the  proof  would  have  to  be  furnished  entirely  by  other  than 
medical  evidence.    Have  you  any  experience  on  this  subject  ? 

"My  own  impression  is  that  the  problem  is  purely  a  legal  one. 

"  Apologising  for  thus  troubling  you, 

"  Beheve  me, 

"Yours  faithfuUy." 

The  letter  shows  how  blackmail  might  be  demanded.  The  act 
commonly  arises  in  women  with  nymphomania,  and  its  alleged 
occurrence  would  suggest  an  inquiry  into  her  mental  state. 

Bestiality.  —  T be  Gei  •mans  apply  the  term  sodomy  to  the 
unnatural  intercourse  of  man  with  animals  (Casper,  "Gerichtl. 
Med.,"  vol.  1,  p.  180).  To  this  we  more  commonly  give  the  name 
of  bestiality.  Trials  for  this  crime  perpetrated  with  animals,  such 
as  the  cow,  the  mare,  and  the  she-ass,  are  not  unfrequent  at 
the  assizes.  They  are  not  reported,  and  do  not  therefore  attract 
any  public  notice.  The  criminals  are  commonly  youths  or  men 
employed  to  look  after  tiie  animals.  In  most  of  these  cases  the 
criminal  has  been  caught  flagrante  delicto,  or  under  such  circum- 

M.J. — VOL.  ir.  Ql 
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stances  as  to  leave  no  doubt  of  the  attempt,  if  not  of  the  completion, 
of  the  act  of  unnatural  intercourse. 

Medical  evidence  is  seldom  required  to  sustain  the  prosecution. 
There  may  be,  however,  cu'cumstances  which  can  only  be  properly 
interpreted  by  an  expert.  The  hair  of  the  animal  may  be  found  on 
the  perpetrator,  or  marks  of  blood  or  feculent  matter  upon  his  dress, 
and  in  such  cases  analysis,  or  the  microscope,  may  enable  a  witness  to 
express  an  opinion  in  proof  or  disproof  of  the  charge.  It  would 
obviously  be  more  important  to  discover  animal  hairs  on  the  under- 
clothing than  on  coat,  trousers,  etc. 

In  one  case  tried  at  the  assizes,  where  a  man  was  charged  with  having  had 
unnatural  intercourse  with  a  cow,  the  prosecution  was  able  to  show  that  some 
short  coloured  hairs  found  on  the  prisoner's  person  resembled  those  of  the  animal. 
In  another  case  {R.  v.  Brinhley,  Lincoln  Ass.,  April,  1887)  Sn- Thomas  Stevenson 
found  the  peculiar  colom-ed  hairs  of  a  mare  upon  the  prisoners  clothes,  and 
spermatozoa  on  his  trouser-flap. 

The  medical  jurists  of  Germany  have  taken  a  great  interest  in  cases 
of  sodomy  and  bestiality  ;  and  in  some  of  their  reports  they  have  con- 
trived to  throw  an  air  of  science  over  the  details  of  this  detestable 
crime.  Kutter  has  published  an  elaborate  report  of  a  case  of  this  kind 
("  Fleischlicher  Vermischung  niit  einem  Thiere  "),  i"  which  a  sub- 
officer  was  charged  by  his  captain  with  unnatural  intercourse  with  a 
mare,  and  in  support  of  the  charge  Kutter  was  able  to  furnish  good 
microscopical  evidence. 

The  captain,  on  entering  the  stable  suddenly,  foimd  the  prisoner  in  the  act  of 
moving  away  from  the  stall  of  the  animal.    Kutter  was  called  to  examine  the  mare, 
and  found  some  small  abrasions  about  the  genitals  of  the  animal,  and  a  slight 
escape  of  bloody  mucus  from  these  parts.    The  prisoner  willingly  submitted 
himself  to  examination.    Kutter  found  some  stains  of  blood  on  his  shirt ;  and 
on  the  penis  between  the  prepuce  and  the  glans  there  were  a  number  of  short 
dark  pointed  hairs.    The  prisoner  accounted  for  them  by  saymg  that  the  night 
before  he  had  had  connection  with  some  woman.    Kutter  exammed  the  hairs 
carefullv  by  the  aid  of  a  microscope,  and  found  them  to  be  shorter,  thicker,  and 
more  pointed  than  those  of  a  human  being    They  were  also  coarse,  and  less  traQS- 
parent    Comparing  them  with  hairs  gently  rubbed  off  the  back  part  of  the  maie 
they  exactly  corresponded  in  coloui-,  form,  and  length,  so  as  to  leave  no  doubt  on 
his  mind  that  there  had  been  unnatui-al  mtercoui-se.    It  was  impossible  to  say 
with  any  certainty  that  the  blood-stains  on  the  shu-t  were  produced  by  the  bbod  of 
The  animal    Thil  however,  was  not  a  necessary  part  of  the  evidence  (Horn  s 
VMj2-sschr.,  1865,  1,  p.  160).    On  these  facts  Kutter  gave  an  opmion  that  the 
prisoner  had  been  guilty  of  unnatural  intercoui-se  with  the  mare. 
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SECTION  XVI. 
POISONING  OK  TOXICOLOGY. 

This  constitutes  a  large  and  very  important  section  of  forsenic 
medicine,  and  for  convenience  of  discussion  may  be  sub-divided  into 
the  following  sub-sections,  viz. : — 

Sub-section  A.  The  Law  on  Poisons,  including  the  definition  of  a 
Poison  or  Noxious  Thing. 
B.  How  Poisons  Act,  and  the  Circumstances  that 
influence  their  Action. 
,,       C.  The  Diagnosis  of  Poisoning. 

,,       D.  What  to  do  in  Cases  of  (suspected  or  proved) 
Poisoning. 

,,       E.  Poisoning  by  the  various  (Groups  of)  Individual 
Poisons. 


SUB-SECTION  A.— THE  LAW  ON  POISONS,  INCLUDING 
THE  DEFINITION  OF  A  POISON  OR  NOXIOUS  THING. 

"  1.  JVlwsoever  shall  administer,  or  cause  to  he  administered  to  or 
taken  hy,  any  ])erson,  any  2^oison  or  other  destructive  thing,  tvith  intent  to 
commit  murder,  shall  he  fiuilty  of  felony. 

"  2.  Whosoever  shall  unlaufdly  and  maliciously  administer  to,  or 
cause  to  he  administered  to,  or  taken  hy,  any  other  2)erson,  any  poison 
or  other  destructive  or  noxious  thing,  so  as  thereby  to  endanger  the  life  oj 
such  jJcrson,  or  so  as  therehy  to  inflict  upon  such  person  any  grievous 
bodily  harm,  shall  be  guilty  of  felony. 

"  3.  Whosoever  shall  unlaufully  and  maliciously  administer  to,  or 
cause  to  be  administered  to  or  taken  by,  any  other  person  any  p)oison  or 
other  destructive  or  noxious  thing,  with  intent  to  injure,  aggrieve,  or 
annoy  such  person,  shall  be  guilty  of  a  misdemeanour. 

"  4.  If,  upon  the  trial  of  any  person  charged  with  the  felony  above 
mentioned,  the  jury  shall  not  he  satisfied  that  such  person  is  guilty 
thereof,  but  shall  he  satisfied  that  he  is  guilty  of  the  misdemeanour 
above  mentioned,  then,  and  in  every  such  case,  the  jury  may  acquit  the 
accused  for  such  felony  and  find  him  guilty  of  such  misdemeanour. 

"  5.  Whosoever  shall,  hy  any  means  other  than  those  specified  in  any 
of  the  preceding  sections  of  this  Act,  attempt  to  commit  murder,  shall  be 
guilty  of felony. 

21—2 
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"  6.  Wliosoever  shall  unlawfully  ajyply  or  aclminutev  to,  or  cause  to 
he  taken  hy,  or  attem])t  to  a'pfly  or  administer  to,  or  attempt  to  cause  to 
he  administered  to  or  taken  hy,  any  jierson,  any  chloroform,  laudanum, 
or  other  stupefying  or  overpowerinfj  drug,  matter,  or  thing,  with  intent, 
in  any  of  such  cases,  thereby  to  enable  himself  or  any  other  person  to 
commit,  or  witli  intent,  etc.,  to  assist  any  other  person  in  committing,  any 
indictable  o fence,  shall  be  guilty  of  felony:' 

Such  is  at  the  present  time  the  EngHsh  law  on  the  suhject  of  poison- 
ing so  far  as  it  affects  medical  men  and  their  evidence,  and  around  these 
ver,y  important  paragi-aphs  many  momentous  issues  and  decisions  have 
coliected,  and  many  very  hotly  contested  arguments  have  been  held. 

Definition  of  a  Poison. — Before  the  words  "  destructive  "  and 
"  noxious  thing"  were  introduced  into  the  law  the  definition  of  what 
was  and  what  was  not  a  poison  was  a  matter  of  the  very  highest 
importance.  Now  the  definition  is  really  of  hut  little  more  than 
historical  interest,  except  in  so  far  that  a  cross-examining  counsel 
may  legitimately  ask  a  medical  witness  for  his  (the  witness'^s)  definition 
with  a  view  to  showing  either  bias  or  ignorance  in  the  witness's  mind.  An 
attempt  must  therefore  be  made  to  suggest  a  sufficient  definition. 

A  poison  is  commonly  defined  to  be  a  substance  which,  when 
administered  or  taken  in  small  quantity,  is  capable  of  acting  dele- 
teriously  on  the  body.  In  popular  language,  this  term  is  apphed  only  to 
those  substances  which  destroy  life  in  small  doses.    This  popular  view 
of  the  nature  of  a  poison  is  too  restricted  for  the  purposes  of  medical 
iurisprudence.      It  would  obviously  exclude  numerous  compounds  the 
poisonous  properties  of  which  cannot  be  disputed,  as,  for  example,  the 
salts  of  copper,  tin,  zinc,  lead,  and  antimony.  These,  generally  speak- 
ing   act  as  poisons  only  when  administered  m  quantities  which  m 
mTdicinal  language  would  be  called  large  doses.    Some  substances, 
such  as  nitre  or  chloride  of  sodium  (common  salt),  have  not  been 
observed  to  have  a  noxious  action  except  when  taken  m  quantities 
which  in  popular  language  would  be  called  large,  while  arsenic,  on  the 
contrary,  acts  as  a  poison  in  a  small  dose  ;  but  m  a  medico-legal  view, 
whether  a  man  dies  from  the  effects  of  an  ounce  of  nitre  or  two  grains 
of  arsenic,  the  responsibility  of  the  person  who  crimmally  administers 
the  substance  is  the  same.     Each  may  be  regarded  ^.P«!f 
ing  from  the  other  only  in  its  degree  of  activity  and  m  its  mode  of 
operation.     The  result  is  the  same  :  death  is  caused  by  the  substance 
Seen    and  the  quantity  required  to  destroy  life,  even  if  it  could  be 
always  accuratel^  determined,  cannot  enable  us  to   distinguish  a 
poTsonous  from  a  non-poisonous  substance.    If,  then,  a  medica  witness 
r  a  ker^  What  is  a  poison?"  he  must  beware  ol  adopting  this 
popular  d'efinition,  or  of  confining  the  term  poison  to  a  substance  which 
is  capable  of  operating  as  such  in  a  small  dose  taken  once 

In  legal  medicine,  it  is  difficult  to  give  such  a  definition  of  a  poison 
as  shall  be  entirely  free  from  objection.  Perhaps  the  most  compre- 
hens  ve  which  can  be  suggested  is  this  :-"  A  poison  is  a  substa  e 
wh^rb  when  taken  into  the  mouth  or  stomacli  or  when  absorbed  into 
tte  bbod  is  capable  of  seriously  affecting  health  or  of  destroying  life 
b^its  action  on  the  tissues  with  which  it  immediately  or  after  absorp- 
tfof  com  s  in  contact."    There  are  various  channels  by  which  poisons 
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enter  the  blood:  some  are  in  the  form  of  gases  or  vapours  ;  these 
operate  rapidly  through  the  lungs  :  others  are  liquid  or  solid,  and 
these  may  reach  the  blood  either  through  the  skin  or  through  a  wound, 
but  more  commonly  through  the  lining  membrane  of  the  stomach  or 
bowels,  as  when  they  are  taken  or  administered  m  the  ordinaij  manner. 
The  latter  chiefly  give  rise  to  medico-legal  investigations,  bome  sub- 
stances act  as  poisons  by  any  one  of  these  channels  ;  thus  arsenic  is  a 
poison  whether  it  enters  the  blood  through  the  lungs,  the  skm  or  tlie 
stomach  and  bowels  :  but  such  poisons  as  those  of  snakes,  of  rabies,  and 
of  glanders,  appear  to  greatly  affect  the  body  only  through  a  wound  in 
the  skin.  ^Vhen  introduced  into  the  stomach,  these  animal  poisons 
have  been  found  to  be  almost  inert.  This  subject  will  be  further 
considered  (yitZe  "Animal  Poisons ").  ^^ 

It  will  be  noticed  that  this  definition  certainly  includes  the  great 
class  of  corrosives  and  also  most  of  the  mechanical  bodies,  such  as 
powdered  glass. 

It  is  not  possible  in  the  abstract  to  define  the  boundary  between  a 
medicine  and  a  poison.  It  is  usually  considered  that  a  medicine  in  a 
large  dose  is  a  poison,  and  a  poison  in  a  small  dose  is  a  medicine  ;  but 
a  medicine  such  as  tartarated  antimony  may  be  easily  converted  into  a 
poison  by  giving  it  in  small  (medicinal)  doses  at  short  intervals, 
either  under  states  of  the  body  not  adapted  to  receive  it,  or  in  cases  in 
which  it  exerts  an  injuriously  depressing  effect.  Some  deaths  have 
been  occasioned  by  this  wilful  misuse  of  antimony  in  doses  which 
might  be  described  as  medicinal,  although  in  the  cases  referred  to  no 
other  intention  could  have  existed,  in  the  secret  administration  of  this 
substance,  than  that  of  destroying  life.  A  person  may  die  either  from 
a  large  dose  of  a  substance  given  at  once,  or  from  a  number  of  small 
doses  given  at  such  intervals  that  the  system  cannot  recover  from  the 
efiects  of  one  before  another  is  administered.  This  remark  applies  to 
a  great  number  of  medicines  which  are  not  commonly  included  in  a  list 
of  poisons.  In  fact,  the  only  real  difference  between  a  medicine  and 
a  poison  is  the  intent  with  which  they  are  purposely,  not  accidentally, 
given,  the  one  to  save  life  or  cure  disease,  the  other  to  destro}'^  life  or 
simulate  disease. 

If  we  cannot  in  the  abstract  thus  define  a  poison  we  have  in  the 
schedules  of  the  Pharmacy  Act  of  1868  a  means  whereby  certain  sub- 
stances, at  any  rate,  are  by  the  law  defined  as  poisons ;  and  it  is  very 
germane  to  the  present  work  to  consider  some  points  in  connection 
with  that  Act. 

It  was  passed  in  1868  as  a  means  for  reducing  the  dangers  to 
human  life,  by  restricting  the  indiscriminate  sale  of  iJoisons  by  all  and 
sundry.  In  it  certain  substances  were  scheduled  in  two  lists  as  being 
too  dangerous  to  be  indiscriminately  sold  to  the  public,  by  ordinary 
shopkeepers  without  special  precautions;  it  also  had  the  object  of 
enabling  the  police  and  others  to  more  easily  trace  poisons  which  had 
been  used  for  crimuial  purposes.  The  Act  has  not  succeeded  in 
entirely  avoiding  the  improper  use  of  the  substances,  nor  could  it 
be  expected  to  do  so,  but  it  has  been,  and  conthiues  to  be,  of  most 
material  use  to  the  public,  and  to  the  ends  of  justice. 

As  regards  the  lists  of  substances,  with  those  in  List  I.  a  registration 
of  the  sale  is  compulsory,  and  the  poisons  are  not  allowed  by  the  Act 
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to  be  sold  unless  the  purchaser  is  known  to,  or  introduced  by  some 
person  known  to,  the  seller,  the  purpose  for  which  the  poison  is 
wanted  having  to  be  entered  in  a  book  provided  for  the  purpose, 
whereas  those  in  List  II.  merely  have  to  be  labelled  with  the  name  of 
the  substance,  the  word  "Poison,"  and  the  name  and  address  of  the 
seller.  The  following  are  the  poisons  at  present  arranged  in  these 
lists : — 

List  I.  List  11. 

Aconite  and  its  preparations.  Almonds,  essential  oil  of,  unless 

Alkaloids:  all  poisonous  vegetable        deprived  of  prussic  acid. 

ones,  and  their  salts.  Belladonna,  and  its  preparations. 

Arsenic,  and  its  preparations.  Cantharides,  tincture  of,  and  all 

Atropine  and  its  preparations.  vesicating  liquid  preparations 

Cantharides.  of  cantharides. 

Corrosive  sublimate.  Chloral  hydrate,  and  its  prepara- 

Cyanide  of  potassium ;  all  metallic  tions. 

cyanides,  and  their  preparations.    Chloroform . 
Emetic  tartar.  Corrosive     sublimate,  prepara- 

Ergot  of  rye,  and  its  preparations.       tions  of. 

Prussic   acid,   and    preparations    Mercury,    red    oxide    of,  and 

of  it.  ammoniated. 
Strychnine,  and  preparations  of  it.     Morphine,  preparations  of. 
Vermin   killers,   if  preparations    Opium    and  all  preparations  of 
of  poisons  the  preparations  of       opium,  and  of  poppies, 
which  are  in  Part  I.  Oxalic  acid. 

Phenol,  and  its  preparations. 
Vermin  killers,  containing  poisons 
not  subject  to  the  provisions  of 
Part  I. 

Carbolic  acid  has  only  lately  been  added  to  the  list,  owing  to  the 
action  of  the  Pharmaceutical  Society,  which  may,  through  its  council, 
declare  by  resolution  any  substance  to  be  a  poison.  Such  resolution 
requires  the  confirmation  of  the  Privy  Council  to  be  effective.  The 
following  is  taken  from  the  B.  M.  J.,  2,  1902,  p.  229  :— 

"On  July  4th,  1900,  a  resolution  was  passed  by  the  Phaimaceiitical  Society 
which  declared  that  liquid  preparations  of  carbolic  acid  and  its  homologues  con- 
taining more  than  3  per  cent,  of  those  substances  (except  any  preparation  prepared 
as  a  sheep  wash  or  for  any  other  pui-poses  in  connection  with  agriculture  and 
horticulture,  and  contained  in  closed  vessels  distinctly  labelled  'Poisonous  ) 
should  be  added  to  Part  II.  of  Schedule  A.  This  resolution  was  conhrmed  on 
Julv  27th,  1900,  and  is  now  in  force.  ,  ^-      i!  ii. 

The  Act  of  1868  also  authorised  the  Society  to  frame  regulations  tor  the 
keeping,  dispensing,  and  selling  of  poisons.  Some  thirty  years  after  the  passing 
of  the  Act- to  be  exact,  on  January  11th,  1899-the  Pharmaceutical  Socie^j- 
did  adopt  such  regulations,  and  they  were  duly  confinned.  On  May  28th,  1902 
the  Society  passed  a  further  regulation,  the  effect  of  which  is  to  reqmre  that 
liciuid  disinfectants,  like  Uniments,  embrocations,  and  lotions,  if  they  contain 
scheduled  poisons,  should  be  sent  out  in  bottles  rendered  distinguishable  by 
touch  from  ordinaiT  medicine  bottles,  and  that  there  should  also  bo  afcxed  to 
each  such  bottle,  in  addition  to  the  name  of  the  article  and  to  any  particular 
iiistructions  for  its  use,  a  label  giving  notice  that  the  contents  of  the  bottle  am 
not  to  be  taken  internally.     [The  regulations  now  stand  as  follows  {London 

Gozdte,  J^y  |^^'^^lg^"£)g^g-;^g  of  poisons  each  bottle,  vessel,  box,  or  package 
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containing  n  poison  be  labelled  ^ith  the  name  of  the  article,  and  also  with  some 

'^^t^C^t'^^tTt:^^  be  keptou  one  or  other 

of  the  ^<;^^^S^::^y^,  ,,er,  capped,  locked,  or  otherwise  secured  in 
a  manner  different  from  that  in  which  bottles  or  vessels  containing  ordinary 
articles  are  secured  in  the  same  warehouse,  shop,  or  dispensary  ;  or 

5i)  In  a  bottle  or  vessel  rendered  distinguishable  by  touch  from  the  bottles 
or  vessels  in  which  ordinary  articles  are  kept  in  the  same  warehouse,  shop, 

"^cj'ira  botile'  vessel,  box,  or  package  kept  in  a  room  or  cupboard  set  apart 

for  dangerous  articles.  i    „„4-;^  . 

"3  That  in  the  dispensing  and  selling  of  poisons  all  liniirionts,  embiocations 
lotions,  ami  M,,iM  dhivfedants  containing  poison  be  sent  out  m  ties  jndere^ 
distinguishable  by  touch  from  orcUnary  medicino  bottles,  and  tl''^*  also 
be  affixed  to  each  such  bottle,  in  addition  to  the  name  pi  the  f^'^^^ ^^^^ 
any  particular  instructions  for  its  use,  a  label  giving  notice  that  the  contents 
of  the  bottle  are  not  to  be  taken  internally." 

In  February,  1903,  a  departmental  committee  appointed  by  the 
Lord  President  of  the  Council  issued  a  report  on  Schedule  A  of 
the  Pharmacy  Act  {vide  Lancet,  1,  1903,  p.  599),  chiefly  with  reference 
to  restrictions  in  trade  in  poisonous  vermin  killers,  etc.  In  1904  the 
Government  promised  a  Bill  on  the  subject,  and  went  so  far  as  to 
introduce  it  into  the  House  of  Lords,  but  it  went  no  further. 

Statistics,  unless  large  enough,  are  notoriously  fallacious,  but  the 
following  facts  are  interesting  : — 

Deaths  from  Poison. 

Accident  and  negligence  by  scheduled  article!- 

,,         „  „  non-sclieduled 

Suicide  by  scheduled  articles  .... 
,,      ,,  non-scheduled  ,,  . 


1895.1 

1901.' 

229 

598 

515 

242 

580 

492 

1,649 

1,007 

It  is  very  easy  to  find  fault  with  the  schedules  both  for  what  they 
contain  and  what  they  omit.  For  instance,  "  all  vegetable  poisonous 
alkaloids  "  is  simply  begging  the  question  entirely,  while  a  list  which 
does  not  contain  croton  oil,  tincture  of  digitalis,  nor  any  lead  salts, 
etc.,  etc.,  must  certainly  be  considered  very  imperfect.  Moreover,  all 
poisonous  substances  which  can  be  extracted  from  vegetables  are  not 
alkaloids — for  instance,  digitalein  and  stroplianthin  are  both  glucosides 
— but  the  point  is,  perhaps,  hardly  worth  labouring  in  a  work  on  forensic 
medicine,  though  it  is  easy  to  conceive  how  questions  and  cases  might 
easily  arise  around  the  definitions  of  these  scheduled  poisons. 

The  analogous  question  of  poisoning  in  ordinary  occupations 
trenches  too  much  upon  the  domain  of  public  health  to  be  dis- 
cussed here.  The  reader  is  referred  to  the  following  for  more  infor- 
mation : — "  Dangerous  Trades,"  edited  by  Thomas  Oliver,  with 
numerous  contributors  (Murray,  1902)  ;  reports  of  the  Chief  inspec- 
tor of  Factories  and  Workshops  issued  as  blue-books  from  time  to 
time  ;  "Notifications  of  Industrial  Poisoning  Cases  under  the  Factory 

1  Pharm.  Jour.,  July,  1898,  p.  34. 
*  Registrar- General's  lletm-n  for  1901. 
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and  Workshops  Act  of  1901 "  ;  "  Poison  Legislation,"  by  Sir  James 
Creighton  Brown,  an  address  to  the  Pharmaceutical  Society  {Lancet, 
2,  1898,  p.  929).  Vide  also  Blyth's  "  Poisons,"  3rd  ed.  (189o) ;  "  The 
Effects  of  the  Factory  System,"  by  Allen  Clarke  (1899). 

There  is  an  amusing  and  interesting  article  in  the  Pharm.  Jour., 
1898,  p.  691,  on  historical  cases  of  poisoning  from  Socrates  to 
Aguinaldo ;  vide  also  C.  J.  S.  Thompson,  "  Poison  Komances  and 
Poison  Mysteries  "  (1899). 

Definition  of  Noxious  Thing.— It  is  impossible  to  lay  down 
any  abstract  rules  as  to  what  may  and  what  may  not  be  considered  a 
noxious  thing  within  the  meaning  of  the  Act.  As  an  extreme 
illustration  we  might  mention  a  piece  of  plum-pudding  given  to  a 
new-born  infant.  No  one  could  contend  that  the  Act  specifically 
intended  to  include  that  article  as  a  noxious  thing,  and  yet  we  see 
that  it  might  be  very  noxious.  This  principle  will  have  to  be  fully 
considered  {vide  below,  "  How  Poisons  act  and  the  Circumstances 
that  influence  their  Action  ").  The  medical  witness  must  be 
prepared  to  show  that  the  "thing"  was  "noxious"  under  the  given 
circumstances. 

It  has,  however,  been  laid  down  by  the  law  {R.  v.  Hennali, 
Cornwall  Ass.,  1877)  that  a  noxious  thing  must  be  given  in  a  quantity 
capable  of  producing  noxious  effects  in  order  to  come  under  the  law's 
definition  of  a  "noxious  thing."  Moreover,  judges  exercise  a  certain 
discretion  in  deciding  between  a  substance  which  is  essentially  noxious 
and  one  that  is  only  noxious  by  reason  either  of  its  excess  or  from  the 
circumstances  attending  its  exhibition. 

For  all  this,  there  can  be  no  doubt  that  the  intention  of  the  law  in 
using  the  words  "  destructive  or  noxious  thing  "  was  to  prevent  the 
escape  of  a  malicious  scoundrel  on  any  simple  technical  plea  that  the 
substance  was  not  a  poison.  On  such  false  grounds  white  precipitate, 
white  hellebore,  lobelia  inflata,  and  oil  of  turpentine,  have,  in  days 
gone  by,  been  declared  not  to  be  poisons. 

Again,  the  substance  administered  may  not  be  a  poison  in  the 
medical  signification  of  the  term,  and  may  not  be  popularly  considered 
as  such ;  yet  when  taken  it  may  be  noxious  to  health  or  destructive 
to  life.  We  have  examples  of  substances  of  this  description  in  iron 
filings,  powdered  glass,  diamond  dust,  sponge,  pins  and  needles,  and 
such-like  bodies,  which  have  been  administered  with  the  wilful  design 
of  injuring,  and  have  on  various  occasions  given  rise  to  criminal 
charges.  In  cases  of  tliis  kind,  the  legal  guilt  of  a  prisoner  may 
often  depend  on  the  meaning  assigned  by  a  medical  witness  to  the 
words  destructive  thing.  Thus,  to  take  an  example,  liquid  mercury 
might  be  poured  down  the  throat  of  an  infant  with  the  deliberate 
intention  to  destroy  it.  A  question  of  a  purely  medical  nature  will 
then  arise,  whether  mercury  be  a  "  destructive  thing  "  or  not;  and  the 
conviction  of  a  prisoner  will  probably  depend  on  the  answer.  Should 
a  difference  of  opinion  exist,  the  prisoner  will  receive  the  benefit  of  the 
doubt. 

In  March,  1874,  a  man  was  charged,  under  the  Adulteration  Act,  with  selling 
lozenges  containing  powdered  glass  and  blue  starch.  Dr.  Bernays,  who  gave 
evidence  respecting  the  adulteration,  was  asked  whether  the  glass  was  mjui-ions  to 
health.    His  reply  was  that  it  was  not,  unless  taken  in  large  quantity  by  children, 
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and  hero  tlio  quantity  was  very  small.  Tlio  case  was  dismissed.  Prosecutions  under 
the  Adulteration  Act  i}io  &  3(5  Vict.  c.  74,  August,  1872)  have  given  rise  to  many 
inquiries  respecting  the  poisonous  or  injurious  nature  of  a  variety  ot  substances 

mixed  with  articles  of  food.  .    ,   ,       i  •  i  e 

The  term  adulteration,  as  it  is  used  in  this  Act,  includes  also  any  mixtm-e  of 
substances  not  injurious  to  health  which  increases  the  weight  or  bulk  ot  things 
sold,  as  of  water  with  milk,  or  chicoiy  with  coffee.  Dr.  Letheby  lound  40  per 
cent,  of  iron  filings  and  19  per  cent,  of  silica  in  the  lorm  of  .fine  sand  m  certain 
kinds  of  tea.  Prussian  blue,  French  chalk,  and  yellow  colouring  matter  have  been 
detected  in  green  teas,  red  oxide  of  iron  in  anchovy  sauce  and  paste,  and  rod  icaa 
in  snuff.  In  all  those  cases  the  analyst  must  be  prepared  to  state  whether  such 
substances  are  or  are  not  poisonous  and  iujuiious  to  health. 

It  is  very  certain  that  Dr.  Bernays  was  wrong  in  his  opinion  in 
regard  to  glass.  The  Adulteration  Act  hardly  seems  to  be  the  best  wiiy 
of  convicting  scoundrels  who  for  the  sake  of  a  few  pounds  will  run  the 
risk  of  inflicting  upon  innocent  persons  serious  ill  health  or  even  death. 
The  difficulty  lies  with  the  word  "intent"  in  the  laws  relating  to 
poisoning. 

Intent.— The  intent  with  which  any  given  substance  has  been 
applied  or  administered  is  the  law's  essential  point.  Whether  the 
administering  be  followed  by  any  bodily  injury  or  not,  the  act  is  a  felony 
or  misdemeanour  provided  that  intent  to  murder  or  annoy  can  be 
proved. 

A  medical  man  was  charged  with  "  attempting  to  cause  to  be  administered  "  to 
an  infant,  a  poisonous  dose  of  laudanum.  It  was  stated  by  a  woman  who  nursed 
the  child  that  the  accused  delivered  to  her  two  bottles  containing  a  brown  liquid, 
labelled  "One  teaspoonful  every  three  houi-s,"  and  directed  her  to  give  it  to  the 
child.  None  was  given.  Some  mouths  after  the  death  of  the  child  from  natural 
causes  this  charge  was  raised,  and  the  bottles,  still  full  of  liquid,  were  produced  _  as 
evidence  against  the  accused.  On  analysis  the  prescribed  dose  contained  about  five 
minims  of  laudanum,  or  nearly  one  half-grain  of  opium — a  dose  likely  to  prove 
fatal  to  an  infant  only  a  month  old.  Assuming  the  statement  of  the  nui-se  who 
made  the  charge  to  be  true,  the  onlj'^  inference  to  be  di'awn  from  the  prescription  of 
such  a  dose  for  an  infant  by  a  medical  man  would  be  that  he  intended  to  destroy 
the  life  of  the  child.  The  charge  fell  to  the  ground,  as  clear  proof  was  given  that 
the  woman  who  made  it  was  not  to  be  believed  on  her  oath,  and  that  it  had 
originated  in  a  desii-e  to  extort  money. 

Poison  on  many  occasions  has  been  mixed  with  food,  and  thus 
administered  with  a  view  to  injure  or  annoy  a  person.  Cantharides  has 
been  thus  frequently  given,  and  in  one  instance  (November,  1859)  eight 
members  of  a  family  suffered  from  severe  symptoms  of  poisoning  by 
reason  of  the  wanton  administration  of  this  drug.  In  April,  1860, 
several  members  of  a  family  suffered  from  severe  sickness  as  a  result 
of  tobacco  having  been  put  into  water  contained  in  a  tea-kettle ;  and 
tartar  emetic  has  been  in  some  cases  dissolved  in  beer  or  other  liquids 
as  a  mere  frolic,  without  any  proved  or  probable  intentioii  on  the  part 
of  the  offender  to  destroy  life.  The  case  of  M'MuUen  (Liverpool 
Aut.  Ass.,  1856)  revealed  an  extensive  system  of  poisoning  in  the 
northern  counties,  in  which  tartar  emetic  was  the  substance  employed. 
This  drug,  mixed  with  cream  of  tartar,  was  openly  sold  by  druggists 
under  the  name  of  "quietness  powders,"  and  the  evidence  established 
that  women  gave  these  powders  to  their  husbands  with  a  view  to  cure 
them  of  habits  of  drunkenness.  Before  the  passing  of  the  Act  from 
which  the  quotations  at  the  head  of  this  section  are  taken  when  the 
intent  to  murder  had  not  been  proved  the  offender  had  escaped, 
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although  great  bodily  injury  might  have  been  done  by  his  wanton  or 
malicious  act. 

The  quantity  of  a  poisonous  substance  found  in  an  article  of  food,, 
or  in  a  dead  body,  does  not  aflfect  the  Culpability  of  a  person 
indicted  for  administering  it.  In  the  case  of //ar<ie?/(C.C.C.,May,1850),. 
in  which  an  attempt  was  made  to  administer  sulphuric  acid  mixed  with 
coffee,  Cresswell,  J.,  stated,  "If  poison  be  administered  with  intent  to 
murder,  it  is  not  necessary  there  should  be  enough  in  the  article 
administered  to  cause  death.  If  any  poison  be  there,  and  the  intent 
be  proved,  the  crime  of  attempting  to  administer  poison  is  complete." 
Erie,  J.,  ruled  to  the  same  effect  in  reference  to  the  discovery  of  a 
small  quantity  of  arsenic  in  a  dead  body  (R.  v.  Bacon,  Lincoln  Sum, 
Ass.,  1857).  In  B,.  v.  Southgate,  Parke,  B.,  said,  in  reply  to  an 
objection  taken,  it  was  quite  immaterial  to  define  or  prove  in  what 
vehicle  a  poison  was  given,  or  Avhether  it  was  administered  in  a  solid 
or  liquid  state. 

Now  medical  evidence  obviously  cannot  have  any  direct  bearing  on 
intent,  but  indirectl}'^  it  may  have  a  bearing  which  is  absolutely  conclu- 
sive, as  witness  the  case  just  quoted  of  a  dose  of  five  minims  of  laudanum 
to  an  infant.  Thus  drugs  perfectly  innocent  in  themselves,  doses  quite 
within  medicinal  limits,  methods  quite  appropriate  under  other  circum- 
stances, may  all  be  used  with  criminal  or  annoying  intent,  and  medical 
evidence  will  possibly  be  thus  the  only  means  of  proving  intent  by 
showing  that  any  of  the  above  factors  were  inappropriate  for  the 
particular  case  in  which  they  were  utilised. 

In  reference  to  intent  it  is  necessary  to  observe  that  the  law  does  not 
regard  the  manner  in  which  the  substance  administered  acts.    If  it 
be  capable  of  destroying  hfe  or  of  injuring  health,  it  is  of  httle  import- 
ance, so  far  as  the  responsibihty  of  a  jn-isoner  is  concerned,  whether 
its  action  on  the  body  is  of  mechanical  or  chemical  nature,  or  whether 
it  operates  fatally  by  absorption  into  the  blood  or  not.    Thus  a  sub- 
stance which  simply  acts  mechanically  on  the  stomach  or  bowels  may,  if 
wilfully  administered  with  intent  to  injure,  involve  a  person  in  a 
criminal  charge  as  much  as  if  he  had  administered  arsenic  or  any  of  the 
ordinary  poisons.    If  the  substance  criminally  administered  destroys 
life,  whatever  may  be  its  nature  or  mode  of  operation,  the  accused  is 
tried  on  a  charge  "of  murder  or  manslaughter,  and  the  duty  of  a  medical 
witness  consists  in  showing  that  the  substance  taken  was  the  certain 
cause  of  death.    If,  however,  death  be  not  the  consequence,  then  the 
accused  mav  be  tried  for  the  attempt  to  murder  or  annoy  by  poison 
(vide  Statutes,  supra).    The  words  of  the  statutes  are  general  and 
embrace   all  kinds   of  substances,  whether  they  are  popularly  or 
professionally  regarded  as  poisons  or  not. 

This  question  of  "  intent  "  may  present  itself  under  another  aspect. 
In  B.  V.  Cliideray  (Exch.  Chamber,  Jan.  19th,  1849),  the  prisoner 
was  indicted  for  administering  poison  with  intent  to  murder.  He  was 
proved  to  have  administered  to  a  child  nine  weeks  old  two  berries  in 
the  husk  of  Cocculus  Indicus,  and  the  berries  passed  through  the  body 
of  the  child  without  doing  any  injury.  It  was  submitted  lor  tlie 
prisoner  that,  being  in  the  husk,  they  could  not  be  considered  a  poison. 
The  point  was  reserved  by  Williams,  J.,  who  tried  the  case  at  lork 
It  was  now  contended  for  the  prisoner  that,  although  the  kernel  ol  this 
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nut  was  poisonous,  still,  having  been  given  in  the  husk  which  ^vas  hard 
dlestC    t  could  not  be  considered  an  adnnuistern.g  ot  poison 
vit I  n  tS  The  Chief  Justice  said  the  court  was  of  opnuon 

h  h  na  nl  administered  son^ething  that  was  poison  with  intent 
to  1  uu-der.  but  in  such  a  way  that  it  did  not  act.  Ije  jas  8-^3  •  ^^n; 
viction  affirmed.  This  is  the  only  reasonable  view  to  take  ot  si  c 
a  Wlous  objection.  The  seed  contains  the  poison,  but  the  husk 
IS  hlert;  nevertheless  the  berry  as  a  whole  must  be  regarded  as 
a  poison. 
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SUB-SECTION  B.— HOW  POISONS  ACT  AND  THE  CIR- 
CUMSTANCES THAT  INFLUENCE  THEIR  ACTION. 

With  such  wide  and  indefinite  ideas  of  a  "poison"  and  of  a 
"  noxious  thing,"  medical  evidence  becomes  at  once  easier  and  more 
difficult — easier  because  it  has  not  to  tie  itself  down  to  so  hard  and 
fast  rules  and  definitions  ("  deadly  "  poison,  for  instance,  has  been  held 
by  Erie,  J.,  to  be  mere  legal  surplusage,  and  may  be  neglected) ;  more 
difficult  because  the  medical  jurist  must  be  very  accm'ately  and 
certainly  acquainted  with  all  the  varying  influences  which  affect  the 
action  of  drugs  and  all  other  substances  which  might  be  termed 
noxious.  They  are  not  scheduled  by  law  except  as  above  for  certain 
purposes. 

If  any  doubts  formerly  existed  whether  the  external  application  of 
poisons,  e.g.,  by  wounds  or  ulcerated  surfaces,  would  be  included  in 
the  words  "administering  or  talcing,"  they  are  now  entirely  removed 
by  the  Criminal  Law  Consolidation  Act,  1861.  The  22nd  section 
specially  applies  to  such  an  offence  (vide  numbered  paragraph  5,  supra, 
p.  323)! 

Poisons  and  noxious  substances  then  may  act — 

A.  Locally  on  application  either  to  skin  or  stomach. 
Corrosives — e.g.,  strong  acids  and  alkalies. 

/General — e.g.,  weaker  acids    or  alkalies,  mustard, 
many  minerals,  mechanical  bodies,  such 
as  powdered  glass,  etc. 
.Nervous — e.g.,  aconite,  carbolic  acid,  etc. 

B.  Remotely,  after  absorption  into  the  blood,  or  by  shock. 
By  shock — e.g.,  the  shock  of  corrosives,  hydrocyanic  acid  (?). 
By  specific  selection  after  absorption — 

On  brain — narcotics  :  opium,  chloral,  etc. 
,,      ,,      excitants  :  alcohol.  Cannabis  Indica,  etc. 
On  cord — strychnine,  tobacco,  etc. 
On  peripheral  nerves — conium,  curare,  etc. 
On  kidneys — cantharides,  cubebs,  turpentine,  etc. 
On  salivary  glands — mercury,  etc. 
On  the  liver — phosphorus,  etc. 
On  mucous  membranes — arsenic,  etc. 
On  heart — digitalis,  etc. 
On  bloodvessels — constringent :  ergot,  etc. 

dilating:  amyl  nitrite  and  other  nitrites,, 
etc. 

C.  In  both  ways,  locally  and  remotely. 

•  Typically  oxalic  acid,  carbolic  acid,  antimony,  cantharides, 
etc.,  irritating  locally  in  the  stomach,  and  certainly  possessing 
unpleasant  powers  after  absorption. 


Irritants- 
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Only  the  most  tvpical  examples  have  heen  given  under  each  head- 
inc.     A  complete  list  means  merely  completing  the  matena  mechca 
official  and  non-official)  and  adding  a  large  number  of  plants,  ^J^^^erak 
and  artificial  organic  cliemical  compounds,  for  they  can  nearly  all  be 
shown  to  be  noxious  under  certani  cn-cumstances. 

Illustrative  cases  will  be  found  in  abundance  in  the  pait  of  this 
work  devoted  to  special  poisons.    It  remains  here  to  consider  the 

Circumstances  which  Influence  the  Action  of  Poisons. 
A.  Method  of  Administration.— 1.  By  the  Month —TUb  is, 
of  course,  the  commonest  method  of  all,  and  hence  must  be  taken  as 
the  type  in  estimating  dose,  etc.  In  general  it  may  bf  taken  that  it 
one  represent  the  dose  by  the  mouth  one  and  a  half  to  two  may  be 
taken  as  the  rectal  dose  and  about  one-quarter  to  two-fifths  or  more 
as  the  hypodermic  dose  of  a  drug. 

The  chief  toxicological  point  is  that  any  substance  (other  than 
corrosives,  irritants,  gaseous  poisons,  and  a  few  others,  HOJN), 
taken  in  this  way,  has  to  be  digested,  or  at  least  absorbed  through 
the  gastric  mucous  membrane,  before  it  produces  effects.    By  the 
slowness  of  gastric  absorption  {vide  p.  338),  or  by  the  action  of  the 
liver  (through  which  organ   many    substances   passing  from  the 
stomach  have  to  go),  some  poisons,  typically  snake  venom,  would 
seem  to  be  rendered  almost  inert.    In  regard  to  snake  venom  this 
is  most  marked.    The  following  experiment  by  Dr.  Taylor  is  very 
striking:  "In  June,  1873,  Dr.  Pavy  and  I  performed  two  experi- 
ments with  the  dry  poison  of  the  cobra  di  capello,  which  showed 
that  even  in  a  fasting  animal  no  effects  were  produced  when  it  was 
injected  into  the  stomach.    Two  grains  of  dry  cobra  poison  were 
mixed  with  a  small  quantity  of  distilled  water  and  introduced  into 
a  wound  in  the  cellular  tissue  beneath  the  skin  of  a  rabbit.  Sym- 
ptoms of  poisoning  showed  themselves  in  a  quarter  of  an  hour,  and 
the  animal  died  in  twenty  minutes  afterwards.   A  similar  quantity 
of  the  cobra  poison  was  injected  into  the  stomach  of  a  healthy 
young  dog  which  had  been  kept  without  food  for  many  hours.  No 
symptoms  of  poisoning  were  at  any  time  observed"  (Guy's  Hosp. 
Rep.,  1874,  and  also  many  other  more  recent  experiments  by  Dr. 
Fraser,  of  Edinburgh). 

In  regard  to  other  substances  and  also  in  the  matter  of  dose  it 
is  probable  that  the  principle  enunciated  on  p.  338  with  reference  to 
the  rates  of  absorption  is  responsible,  very  largely  at  any  rate,  for 
the  results. 

2.  Hypoclerviically . — By  this  method  (chiefly  resorted  to  by  medical 
men  and  other  more  skilled  individuals,  mostly  suicidal,  rarely  homi- 
cidal) the  substance  introduced  reaches  the  general  blood  stream 
without  passing  through  the  digestive  organs.  Snake  poison  can  be 
administered  in  this  way  only,  if  it  is  to  be  effective,  at  least  in  small 
doses.  Generally  speaking,  the  dose  required  for  lethal  results  is  about 
a  third  less  than  by  the  mouth,  but  the  exact  proportion  is  of  course 
very  variable.  The  method  is,  without  special  precautions  {vide  next 
paragraph), only  available  for  such  substances  as  are  soluble  in  the  lymph 
or  tissue  juices.  The  editor  is  not  acquainted  with  any  case  of  this 
nature  that  has  come  before  the  criminal  law. 
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3.  Intravascularly. — This  method,  the  opening  of  a  vein  and  injection 
of  the  substance  directly  into  the  blood,  is  only  made  use  of  in  scientific 
experiments,  though  it  is  conceivable  that  it  may  be  unintentionally 
Adopted  when  the  point  of  the  hypodermic  syringe  by  accident  just 
penetrates  to  the  lumen  of  a  vessel.  It  again  can  only  be  used  for 
soluble  substances  unless  the  results  of  emboli  arc  to  be  studied. 

4.  Endermically . — Kubbed  on  to,  and  absorbed  through,  the  skin, 
physiologically  identical  with  the  hypodermic  method.  It  is  practically 
only  used  for  ointments,  liniments,  and  plasters,  and  occasionally 
powders  are  dusted  on  to  a  raw  surface  for  absorption  or  for  local  relief 
of  pain.  Poisoning  by  this  means  is  rarely  homicidal — with  intent, 
At  least — but  occurs  rather  frequently  from  carelessness  and  accident. 

6.  By  Rectum,  Vagina,  or  Bladder. — These  means  are  occasionally 
resorted  to  with  criminal  intent,  especially  in  the  procuring  of  an 
abortion.  The  dose  required  is  usually  considered  per  rectum  to  be 
about  twice  that  b}^  the  mouth,  owing  to  the  slowness  of  absorption 
from  this  viscus.  The  following  case  was  reported  to  the  editor  by 
Dr.  Lane,  of  Inverell,  New  South  Wales  : — 

An  inquest -was  lield  in  August,  1902,  on  the  body  of  Selina  Eliz.  Doolan,  who 
■died  about  twenty  minutes  after  an  injection  of  an  enema  made  by  steeping  about 
1^  oz.  of  "Yankee  Doodle"  tobacco  in  a  quart  of  boiling  water.  The  public 
analyst  extracted  six  minims  of  nicotine  from  the  abdominal  viscera  of  the 
deceased.  A  verdict  was  returned  by  the  coroner's  jury  to  the  effect  of  death  by 
misadventm-e. 

The  evidence  was  very  conclusive  of  the  nature  of  the  poison  and 
its  method  of  administration,  the  latter  being  chosen  for  the  purpose 
of  relieving  constipation. 

From  the  healthy  bladder  such  absorption  is  commonly  denied  in 
toto,  but  irritation  is  very  easily  excited  by  substances  which  are 
foreign  to  the  viscus,  and  "this  may  profoundly  alter  the  physiological 
powers  of  absorption  of  the  organ  as  well  as  its  primary  function. 

6.  By  the  Lungs. — A  poisonous  dose  of  any  drug  may  be  accident- 
ally given  when  using  intralaryngeal  injections  and  applications  ;  sohd 
pieces  of  caustic,  etc.,  may  also  under  similar  circumstances  un- 
intentionally slip  down  the  larynx.  Accidents,  and  even  fatal  ones,  of 
this  kind  have  occurred,  and  warrant  care  in  manipulation  of  dangerous 
applications  to  the  upper  food  and  air  passages.  Poisoning  by  the 
lungs  is,  however,  commonly  the  effect  of  poisonous  gases  such  as 
€0,  CO2,  HCN,  PH3,  coal-gas,  etc.  Accidents  with  gas-pipes  and 
suicide  by  the  same  means  are  of  very  common  occurrence,  and  it  is 
easily  possible  to  imagine  how  homicide  might  be  thus  attempted, 
though  its  proof  would  require  evidence  other  than  medical.  Occa- 
sionally death  takes  place  from  the  lungs  when  corrosives  ^re  taken  or 
when  the  person  is  exposed  to  the  fumes  of  the  volatile  acids  HJNU3 
and  HCl.    Cases  will  be  found  under  that  heading,  vide  infra. 

Of  comparative  dose  by  the  lungs  nothing  can  be  said,  as  the  gas 
may  kill  by  local  action,  causing  spasm  or  inflammation,  by  being 
simply  irrespirable,  or  by  its  action  after  absorption,  as  m  deaths  trom 
chloroform  inhalation  by  CO  or  CO2,  etc.,  etc.  {vide  "Gaseous  Poisons, 

''''^'b'.  Idiosyncrasy.— Of  the  genuine  existence  of  the  intolerance 
exhibited  by  'certain  people  for  certain  drugs  and  even  articles  ot  diet 
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there  can  be  no  question.  Its  explanation  is  extremely  (lifficult  and 
quite  speculative.  Fisl.,  eg^^s,  and  fruit  are  the  commonest  illustrations 
^dietetic  articles  which  will  even  when  quite  fresh  (so  that  no  ques- 
tion of  so-called  ptomaine  poisoning  can  arise)  cause  in  some  peop  e 
definite  toxic  symptoms-urticaria,  diarrhoea,  albuminuria,  etc.  Ihe 
editor  is  not  aware  of  any  case  of  this  kind  actually  proving  httal,  bu 
many  cases  are  reported  where  the  symptoms  have  been  serious  and 
even  apparently  dangerous.  Potassium  iodide  and  bromide,  opium, 
mercury,  and  belladonna  are  illustrations  amongst  drugs  with  similar 
peculiarities. 

A  fatal  case  occurred  in  the  London  Hospital  some  years  ago 
child  lost  its  life  by  the  administration  of  one  smaU  dose  (one  or  two  giains  only) 
S^brSde  of  potassium.    The  drug  produced  a  severe  bromide  rash,  under 
whicli  the  child  sank. 

It  is  difficult  to  imagine  this  point  being  taken  advantage  of  for 
homicidal  purposes,  but  certainly  accidental  cases  occur  with  great 
frequency.  The  subject  of  idiosyncrasy  is  thus  of  importance  in  a 
medico-legal  view  when  symptoms  resembling  those  of  poisoning 
follow  a  meal  consisting  of  a  particular  kind  of  food.  In  such  a  case, 
without  a  knowledge  of  this  peculiar  condition,  we  might  hastily 
attribute  to  poison  effects  which  were  really  due  to  another  cause. 

C  Age. — This  is  to  some  extent  connected  with,  or  a  variety  of, 
idiosyncrasy.  There  are,  for  instance,  many  articles  of  diet  which  may 
justly  be  called  "noxious"  or  even  poisonous  for  a  baby  which  are 
wholesome  enough  for  an  adult,  and  per  contra  a  healthy  boy  will  eat 
many  things  with  impunity,  that  might  give  his  father  serious  cause  for 
regret.    Many  cases  of  criminal  neglect  in  children  in  all  probability 
depend  largely  on  the  unsuitability  of  the  food  given  to  a  baby  quite  as 
much  as  on  absolute  lack  in  quantity,  and  a  medical  jurist  must  be 
acquainted  with  the  principles  of  infant  feeding.    Before  the  Baby 
Farming  Act  there  can  be  no  doubt  that  many  criminals  escaped 
proper  punishment  owing  to  a  plea  that  the  child  had  been  fed,  the 
fact  being  overlooked  that  the  food  was  utterly  unsuitable,  to  use  no 
stronger  term.     There  are  also  some  drugs  of  which  children  can  take 
more  than  their  proportionate  dose ;  mercury  and  belladonna  are  two 
well-known  examples.     On  the  other  hand,  there  are  some  of  which 
they  cannot  take  a  proportionate  dose.    Opium  is  here  the  great 
example,  which  has  to  be  given  very  cautiously  indeed  to  young 
children.    The  explanation  is  obscure,  but  no  doubt  depends  to  a  great 
extent  on  the  fact  that  a  child's  tissues  are  very  immature,  i.e., 
unusually  susceptible  to  external  influences,  during  the  period  of 
growth. 

D.  Habit. — Habit,  it  is  well  known,  diminishes  the  effect  of  certain 
poisons.  Thus  it  is  that  opium,  when  frequently  taken  by  a  person, 
loses  some  of  its  effect  after  a  time,  and  requires  to  be  administered  in  a 
largely  increased  dose.  Indeed,  confirmed  opium-eaters  have  been 
enabled  to  take  at  once  a  quantity  of  the  drug  which  would  have  killed 
them  had  they  commenced  with  it  in  the  first  instance.  Even  infants 
and  children,  who  are  well  known  to  be  especially  susceptible  of  the 
effects  of  opium,  and  are  liable  to  be  poisoned  by  small  doses,  may,  by 
the  influence  of  habit,  be  brought  to  take  tlie  drug  in  very  large  quan- 
tities. This  is  well  illustrated  by  a  statement  made  by  Grainger  (Rep. 
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of  the  Cluldi-en's  Employment  Commission).  It  appears  that  the 
system  of  drugging  children  witli  opium  in  the  factory  districts  at  that 
time  commenced  soon  after  birth ;  and  the  dose  was  gradually  increased 
until  the  child  could  take  from  fifteen  to  twenty  drops  of  laudanum  at 
once.  This  had  the  effect  of  throwing  it  into  a  lethargic  stupor. 
HcHlthy  children  of  the  same  age  would  be  killed  by  a  dose  of  five 
drops.  The  same  influence  of  habit  is  manifested  more  or  less  in  the 
use  of  tobacco,  alcohol,  ether,  chloroform,  strychnine,  and  other 
alkaloids.  Christison  has  remarked  that  this  influence  is  chiefly 
confined  to  poisons  derived  from  the  organic  kingdom.  It  is  so  limited 
with  regard  to  mineral  substances  that  it  can  scarcely  be  said  to  exist, 
except  with  respect  to  arsenic  and  corrosive  sublimate.  There  is 
satisfactory  evidence  that  a  human  being  has  accustomed  himself,  by 
habit,  to  take  arsenic  daily  in  doses  that  would  prove  poisonous  to  the 
generality  of  adults. 

In  reference  to  the  Styrian  practice  of  arsenic-eating, 

Eoscoe  has  published  a  case  in  which,  according  to  information  supplied  to  him, 
a  Styrian  took  in  one  day  four  and  a  half  grains  of  white  arsenic,  and  on  the  day 
following  five  and  a  half  grains,  crushing  the  mineral  between  his  teeth  and 
swallowing  it.  The  day  after  he  had  swallowed  the  second  dose  the  man  left  the 
place  in  his  usual  health,  and  there  is  no  further  record  of  him.  Knapp  states  that 
a  man  once  took  in  his  presence  seven  and  a  half  grains  of  arsenic,  which  did  not 
produce  the  slightest  visible  influence  on  his  feelings.  A  portion  of  his  urine 
passed  on  the  same  and  the  following  day  was  examined  by  Marsh's  process,  and  it 
was  found  to  contain  arsenic  {Edin.  Month.  Jour.,  January,  1869,  p.  669).  Other 
cases  of  a  similar  kind  are  related  by  E.  C.  Maclagan  in  the  same  journal, 
September,  1864,  p.  200.  He  saw  one  man  swallow  between  fom-  and  five  grains  of 
arsenic  in  powder.  This  man  had  been  accustomed  to  take  it  for  a  year,  beginning 
with  small  doses  ;  he  did  not  suffer  from  any  bad  effects.  A  man,  set.  46,  swallowed 
six  grains  of  arsenic,  washing  it  down  with  cold  water.  Arsenic  was  detected  in 
the  lu'ine  about  an  hoiu'  after  the  poison  was  swallowed ;  but  as  they  were  habitual 
arsenic-eaters,  it  is  probable  that  the  eliminated  arsenic  may  have  been  of  longer 
date. 

That  such  cases  as  these  are  of  an  exceptional  nature  is  proved  by 
a  case  communicated  to  the  Eclin.  Med.  Jour.,  1864,  p.  16,  by  Parker,  of 
Halifax : 

A  man  who  had  carried  on  the  practice  of  arsenic-eating  for  three  or  four-  years 
suffered  from  aU  the  symptoms  of  arsenical  cachexia.  He  sank  under  this  practice, 
and  after  death  the  usual  appearances  of  chi-onic  poisioning  by  this  substance  were 
found.  A  chemical  analysis  showed  only  sUght  traces  of  arsenic  in  the  liver,  and 
none  in  the  stomach. 

Hahit  appears  to  have  usually  so  little  influence  on  this  sub- 
stance under  the  most  careful  medicinal  use  in  this  country,  that 
the  author  believed  no  medical  practitioner  had  ever  succeeded  in 
causing  a  patient  to  take  a  lethal  quantity,  two  grains  at  a  dose.  Hunt 
fixed  the  maximum  dose  at  one  grain  (two  drachms  of  Fowler's 
solution).  In  Roscoe's  informant's  case,  the  man  swallowed  in  two 
doses,  on  two  successive  days,  a  quantity  of  arsenic  equivalent  to  two 
ounces  and  a  half  of  Fowler's  mineral  solution,  i.e.,  sufficient  to  kill 
five  adults.  There  is,  however,  a  difficulty  in  assigning  the  alleged 
tolerance  of  this  poison  merely  to  liahit.  Eoscoe  quotes  from  Schtifer 
"  a  most  important  case  of  the  administration  of  no  less  than  555 
grains  of  arsenic  to  a  horse  in  twenty-three  days,  without  any  evil 
effects  being  produced."    It  is  not  stated  that  the  animal  began  to  take 
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arsenic  in  early  life  ;  and  habit  could  have  had  but  little  influence  in 
three  weeks  on  the  large  quantity  here  given,  even  admittuig  that  small 
doses  were  given  at  first,  and  that  these  were  gradually  increased.  As 
no  evil  effects  were  produced,  the  only  inference  is,  that  by  some 
speciality  of  organisation  arsenic  was  not  a  poison  to  this  animal. 
There  are  on  record  several  instances  of  human  beings  having  recovered 
from  very  large  doses  {vide  infra,  "  Poisoning  by  Arsenic  ")• 

Eoscoe's  pamphlet  satisfactorily  shows  that  symptoms  of  acute 
poisoning,  gastro-enteritis,  and  death,  are  sooner  or  later  the  results  of 
the  adoption  of  this  dangerous  practice  in  Styria.  It  would  be  difficult 
to  persuade  an  English  peasant,  however  ill  educated,  that  he  could 
safely  put  into  his  daily  food  a  substance  which  he  used  for  destroying 
vermin,  or  an  Englishwoman  that  she  could  safely  take,  to  improve 
her  personal  attractions,  a  mineral  which  pregnant  women  were  in  the 
habit  of  using  to  procure  abortion. 

The  alleged  impunity  of  the  Styrians  in  the  habitual  use  of  arsenic 
may  be  occasionally  quoted  to  explain  the  detection  of  the  poison  in  a 
dead  body  or  a  motive  for  its  purchase  ;  but  no  scientific  witness  who  has 
seen  anything  of  the  operation  of  arsenic  in  this  country  can  allow 
these  statements  to  influence  his  opinion  of  its  eff"ects  on  human  beings. 

The  form  in  which  the  author  knew  the  question  of  habit  to  be 
seriously  raised  in  medical  juris]prudence  was  this  :  whether,  while  the 
more  prominent  effects  of  a  poison  are  thereby  diminished,  the  insidious 
or  latent  effects  on  the  constitution  are  at  the  same  time  counteracted. 
The  answer  is  of  some  importance  in  relation  to  the  subject  of  life 
insurance,  for  the  concealment  of  the  practice  of  opium-eating  by  a 
person  whose  life  was  insured  has  already  {vide  Vol.  I.,  p.  936)  given 
rise  to  an  action,  in  which  medical  evidence  on  this  subject  was 
rendered  necessary.  As  a  general  principle  we  must  admit  that  habit 
cannot  altogether  counteract  the  insidious  effects  of  poisons,  and 
that  the  practice  of  taking  them  is  liable  to  give  rise  to  disease  or  to 
impair  health. 

The  whole  question  of  the  effects  of  arsenic-eating  has,  however, 
since  been  raised  on  the  occasion  of  the  trial  of  Mrs.  Maybrick  {R.  v. 
Florence  Mayhnck,  Liverpool  Sum.  Ass.,  1889),  when  it  was  contended 
that  the  deceased,  Mr.  Maybrick,  was  an  habitual  taker  of  arsenic  ;  but 
the  evidence  as  to  this  was  inconclusive  (Guy's  Hosp.  Eep.,  1889, 
xlvi.  807). 

There  can  be  no  doubt  that  workmen  in  chemical  factories  do  to  a 
certain  extent  (probably  a  limited  one)  become  accustomed  to  taking  in 
with  impunity  quantities  of  poisons  or  noxious  substances  which  would 
produce  very  serious  symptoms  in  one  not  so  habituated.  Thus  on 
the  authority  of  Dr.  Hill,  of  "Woolwich,  the  editor  is  informed  that  at 
the  chemical  works  at  Silvertown  the  workmen  are,  to  say  the  least  of 
it,  extremely  careless  in  connection  with  cyanide  of  potassium.  It 
accumulates  on  the  beard  and  face,  and  quantities  which  would  have  a 
most  serious  eft'ect  upon  ordinary  individuals,  are  apparently  swallowed 
with  impunity.  Dr.  Hill  goes  even  further  in  regard  to  the  habits  of 
the  workmen. 

Apart  from  mineral  poisons,  tobacco,  opium,  and  cocaine  are  good 
illustrations  amongst  vegetable  products,  alcohol  and  chloral  amongst 
organic  chemicals. 
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Such  a  point  as  habit  has  generally  to  be  considered  in  connection 
with  accidental  poisoning  by  an  overdose.  It  rarely  crops  up  in  homi- 
cidal cases ;  the  Maybrick  case  is  the  most  notorious  example.  In 
suicide  the  editor  believes  that  a  big  dose  is  often  taken  with  an  utter 
carelessness  as  to  results,  without  deliberate  intent  to  destroy  life  (opium 
and  chloral  in  heart  disease,  for  instance).  Evidence  of  such  habit  is 
usually  easy  to  obtain,  and  throws  considerable  light  on  the  case. 

E.  Dose. — This  is  too  obvious  to  require  much  comment,  but  at 
the  same  time,  though  obvious,  it  is  a  point  of  the  greatest  importance. 
We  are  constantly  prescribing  drugs  in  small  doses  which  in  larger 
doses  would  prove  very  "  noxious  "  and  even  poisonous.  The  medical 
jurist  must  accordingly-  be  well  posted  in  the  doses  of  drugs,  and 
especially  must  he  be  able  to  refer  to  doses  which  have  actually  proved 
fatal. 

There  can  be  no  doubt  that  there  are  certain  conditions  of  the 
system  and  its  organs  which  appear  to  confer  a  power  of  tolerating  large 
doses  of  drugs  which  under  other  conditions  would  prove  poisonous. 
Thus  persons  labouring  under  tetanus  and  hydrophobia  have  taken 
without  producing  dangerous  symptoms,  doses  of  opium  which  in  health 
would  have  killed  without  fail.  A  similar  remark  may  be  made  of  alcohol 
in  disease.  In  many  of  such  instances  there  can,  however,  be  no  doubt 
that  the  explanation  lies  in  alterations  in  absorption  and  excretion  rate, 
to  which  we  must  now  devote  some  attention. 

F.  State  of  Stomacli  and  Kidneys.— These  organs  have  such 
an  important  bearing  on  poisons  in  general  and  the  effects  of  varying 
dosage  in  particular  that  rather  fuU  attention  must  be  given  to  them. 

We  have —  .       „  ,       j_-     r  xi 

1.  Disease  in  general  checking  the  function  of  absorption  from  the 

stomach  and  excretion  from  the  kidney.  -,  c  •  . 

2.  Local  disease  of  stomach  or  kidney  causing  vomiting  or  defacient 

absorption  or  excretion. 

3.  Effects  of  sleep  on  digestion  or  excretion. 

4.  Amount  and  nature  of  the  contents  of  the  stomach  when  the 
poison  is  taken,  influencing  action  and  time  of  action. 

To  understand  the  significance  of  the  point  under  discussion  the 
foUowing  idea  must  be  borne  in  mind.    A  dose  of  non-irritant  poison 
(corrosives  and  irritants  are  not  included,  their  action  belonging  to 
a  rather  difierent  category)  taken  into  the  stomach  ^^'  ^/^J^pted  hjT^^^^ 
dermically  (in  hypodermic  administration  the  locality  of  injection 
CO -Responds  t    the  stomach)  may  be  divided  not  only  theoretically, 
but  piactically,  into  three  parts,  which  may  be  designated  x,  y,  z 
a  beTng  that  part  still  left  unabsorbed  in  the  stomach  or  mtestme  ; 
;  tha   lart  which  has  been  excreted  by  kidneys,  skm,  lungs  or 
bowel;  and  y  that  part  which  has  been  absorbed  and  is  stdl  ei  hei 
in  the'  blood  or  in  contact  with  or  within  the  tissue  ce  s)  Ihe 
symptoms  exhibited  are  not  due  to  x  nor  to  ^,  ;>^t  en  irely  toj^. 
?n  corrosives  and  irritants  the  symptoms  are  at  fiijt  entirely  due  tp^, 
but  later  may,  and  in  many  cases  are  (oxalic  acid,  phosphorus,  etc.), 
due  to  both  ^^ind  y.  Now  the  rate  of  absorption  from  the  stomach  is  a 
functLn  of  two  variables  :  (1)  the  intrinsic  power  of"  certain  substance 
to  osmose  through  membranes;  (2)  the  condition  of  the  stomach  wall 
md  shnMy  the^      of  excretion  from  the  kidneys  (lungs,  bowels,  etc.) 
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is  also  a  function  of  the  same  two  variables.  In  health  (or  rather  in 
experiments  on  animals  in  health)  a  little  information  has  been  obtained 
'vi  h  regard  to  the  osmotic  capability  of  certain  substances  which  may 
be  thought  to  exert  no  specially  deleterious  effect  upon  the  absorbing 
or  excreting  cell  in  theii-  passage  through  such  cells,  but  we  have  no 
means  of  knowing  how  far  and  in  what  way  poisons  may  affect  these 
cells.  Broadly  speaking  the  ratio  of  rate  of  absorption  to  rate 
<^f  excretion  gives  us  a  rough  measure  of  y,  not  one  perhaps  of  great 
practical  value,  though  it  may  help  us  in  treatment  a  httle,  but  certainly 
one  of  great  theoretical  interest.  It  might,  for  instance,  be  raised  lor 
the  defence  of  a  criminal  that  the  amount  of  poison  found  in  the 
stomach  {x)  or  in  the  tissues  (y)  was  not  sufficient  to  kill,  ihe  above 
consideration  shows  how  such  a  defence  may  be  met  and  the  amount  ot 
bearing  it  has  on  the  dose  administered.  .         ,^   j.  •  ^ 

(1)  General  Diseases.— There  can  be  no  doubt  that  m  acute 
pyrexial  disease  absorption  from  the  stomach  is  reduced  to  a  mini- 
mum, if  not  actually  held  in  abeyance.  The  editor  feels  certain  that 
the  impunity  with  which  ounce  doses  of  the  tincture  of  digitahs  are 
administered  in  delirium  tremens  is  owing  largely  to  non-absorption  ; 
digitalis  has  also  very  certainly  a  small  specific  rate  of  absorption. 
The  same  argument  may  hold  good  for  opium  in  tetanus,  vide  above. 
Chloral,  alcohol  and  many  soluble  salts  have  2^er  contra  a  high  specific 
absorption  rate,  and  the  action  of  heroic  doses  of  these,  as  administered 
in  delirium  tremens,  trenches  on  the  ground  of  physiological  antagonism 
which  will  be  mentioned  later  (pp.  358  et  seq.).  In  apyrexial  diseases, 
provided  the  stomach  is  healthy  the  editor  does  not  think  much  stress 
can  be  laid  on  variations  in  absorption. 

On  the  other  hand,  a  person  very  feeble  from  disease  may  succumb 
to  a  dose  that  is  ordinarily  quite  safe.  Antimony,  for  example,  might 
thus  kill  by  syncope,  as  it  is  a  powerful  depressant.  Opium,  again, 
should  be  avoided  in  severe  lung  affections,  or  used  with  great  care.  A 
knowledge  of  these  facts  is  of  importance  in  reference  to  charges  of 
malapraxis  when  death  has  arisen  from  ordinary  or  extraordinary  doses 
of  medicines,  administered  to  persons  labouring  under  disease  {vide  an 
inquest  reported  in  the  daily  press  on  December  2nd,  1904,  where  the 
propriety  of  the  dose  of  opium  given  in  disease  was  called  in  question). 
In  such  cases  another  mode  of  treatment  should  be  substituted,  or  a 
smaller  dose  than  usual  given,  and  its  effects  carefully  watched.  In 
some  instances,  however,  full  and  large  doses  of  powerful  drugs  have 
been  recklessly  given,  and  when  a  fatal  result  has  followed,  there  has 
been  a  strong  disposition  to  refer  death  to  the  supposed  disease,  of 
which,  however,  sometimes  no  trace  could  be  found  in  the  hoAy. 

It  is  not  quite  so  clear  that  excretion  from  an  otherwise  healthy 
kidney  is  similarly  affected  by  pyrexial  disease.  The  well-known 
diminished  quantity  of  urine  in  fevers  may  be  due  to  increased 
excretion  from  the  lungs,  though  it  may  be  due  to  the  evil  effects  of 
toxins  in  the  blood  on  the  secreting  cells  of  the  kidney. 

(2)  Local  Gastric  Diseases.— These  are  so  frequently  (forms  of 
gastritis)  associated  with  vomiting  on  the  slightest  (or  no)  provocation 
that  the  poison  will  probably  depend  mainly  upon  the  item  x  for  its 
ultimate  effects  (exhaustion),  an  important  consideration  in  administer- 
ing inappropriate  food  in  alimentary  diseases.    In  pyloric  stenosis  and 
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conditions  of  atrophy  and  ulceration  from  cancer  there  can  be  no 
question  that  absorption  is  interfered  with. 

The  likeness  between  this  local  disease  and  the  symptoms  of 
chronic  irritant  poisoning  has  led  to  the  non-detection  of  many 
cases  of  crime,  discovery  only  coming  either  by  accident  or  a  sus- 
picious frequency  in  the  manner  of  death,  Palmer's  case  for  instance, 
or  Chapman's. 

Local  Disease  of  the  Kidney. — In  actual  poisoning  (criminal  or 
accidental)  the  condition  of  the  kidneys  does  not  come  so  much  into 
consideration  as  it  does  in  those  cases  of  illness   where  we  are 
administering  drugs  in  medicinal  doses  and  care  is  required  to  prevent 
an  undue  increase  in  the  item  y  above;  on  this  account  opium  and 
mercury  must  be  cautiously  administered  in  known  Bright's  Disease  and 
a  cumulative  action  is  alleged  against  several  drugs  but  typically  against 
digitalis.  The  editor  would  himself  prefer  to  make  a  charge  of  careless- 
ness against  the  administrator  who,  when  giving  drugs  known  to  be 
slowly  excreted,  does  not  order  a  daily  measuring  of  the  urine  that  he 
may  have  an  early  warning  of  insufficient  elimination.    The  condition 
of  the  kidneys  does,  however,  now  and  again  arise  when  we  have 
managed  to  ward  off  the  immediate  effects  of  a  poison  and  are  hoping 
that  the  excretory  organs  may  be  able  to  deal  satisfactorily  with  the 
quantity  we  have  been  unable  to  eliminate  or  neutralise ;  this  liolds 
typically  in  such  cases  as  poisoning  by  cantharides,  mercury,  turpen- 
tine, carbolic  acid  and  a  few  other  drugs.    Now  it  has  to  be  borne  m 
mind  that  there  is  (1)  the  original  health  of  the  kidney  and  (2)  its 
health  while  it  is  attempting  to  pass  these  substances  through  its  cells, 
to  be  considered,  and  it  is  quite  possible  for  such  damage  to  be  done 
by  the  excretion  that  permanent  disturbance  may  remain.    To  further 
discuss  the  matter  here  would  lead  too  far  into  clinical  as  opposed  to 

legal  medicine.  ^  ^         .  . 

(3)  Effects  of  Sleep— The  admitted  slowness  of  absorption  from 
the  stomach  during  sleep  has  to  be  remembered  in  cases  where  the 
symptoms  of  poisoning  have  been  delayed  for  some  time,  and  it  is 
found  that  for  part  or  all  the  time  the  victim  was  asleep. 

(4)  Amount  and  Nature  of  the  Contents  of  the  Stomach. 
—Facts  clearly  prove  that  the  chemical  interchanges  between  the  extra- 
ordinary variable  substances  which  are  put  into  the  stomach  do  not  go 
on  in  quite  the  same  manner  as  they  do  in  a  test-tube  m  the  laboratory, 
though  they  may  be  approximately  the  same,  for  we  use  the  principle 
in  administering  a  direct  antidote.  However  this  may  be,  it  is  very 
certainly  true  that  food  prevents  contact  with  the  stomach  wall  to  some 
extent,  and  thus  diminishes  in  a  degree  the  effects  of  some  less  soluble 
irritants ;  at  the  same  time  diMion  has  to  be  considered  when  the 
stomach  contains  much  liquid  or  bulky  pultaceous  contents  aUorpUon 
is  also  influenced  in  some  physiological  (as  opposed  to  the  above 
merely  physico-chemical)  manner  by  the  presence  of  food  and  b}-  its 
preparedness  for  absorption.  Arsenic,  acids,  alkahes  and  some  ot^ei 
irritants  are  typical  examples  of  poisons,  the  action  of  which  is  tJius 
hindered  and  delayed  by  the  presence  of  a  bulk  of  food,  liqmd  or  sohd 
in  the  stomach.  Per  contra,  when  the  stomach  is  7?^/' ^^^^[^^^^^^ 
and  intimate  contact  with  the  mucous  membrane,  less  dilution,  aiut 
quicker  absorption  are  aU  favoured;  it  is  very  easy  to  see  the  bearing 
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of  these  factors  on  the  question  of  the  dose  of  a  poison  in  comparison 

with  the  rapidity  of  its  action.  .         ^      ■  i 

G  Concentration.-This  chiefly  affects  irritant  poisons  which, 
whef  concSecf,  ahnost  hecome  corrosives.  The  acids  and  a  kalies 
fo  instance  when  concentrated  will  burn  the  mouth  gullet,  and  stomach 
^id  a  dose  which  would  thus  possibly  lead  to  a  fatal  ^^^^^  ^^^^ 
later  may  in  weaker  dilution  be  swallowed  with  impunity,  ot  diugs 
whicii  act  after  absorption,  concentration  has  per  se  no  consequence,  it 
is  the  total  dose,  or  rather  the  part  absorbed  (y),  which  is  in  question. 

H.  Chemical  Combination.— This  is  principally  a  question  ot 
direct  neutraUsation,  q.v.,  but  one  must  draw  attention  to  the  difference 
between  certain  chemical  compounds  amongst  themselves,  and  between 
them  and  the  elements  of  which  they  consist.  Take  the  compounds  ot 
mercury  for  instance,  calomel  and  corrosive  sublimate,  or  the  two  iodides, 
how  widely  their  doses  differ;  take  hydrocyamc  acid  or  any  other 
organic  poisonous  body,  we  simply  cannot  compare  its  action  with  that 
of  its  elements,  there  is  no  comparison.   

I.  Physical  State  (Gas,  liquid  or  solid).— This  IS  principally  a 
matter  of  the  portal  for  entrance,  or  method  of  administration,  and  a 
question  of  absorption  rather  than  one  of  the  actual  state  of  the  sub- 
stance. Poisonous  gases  such  as  COg  or  even  CO,  may  be  present  m 
the  stomach  without  harm  in  quantities  far  in  excess  of  those  which  if 
admitted  to  the  air  passages  would  cause  serious  trouble.  Per  contra 
liquids  and  solids  might  and  do  produce  much  harm  in  the  lungs, 
though  little  if  placed  in  the  stomach. 

Perhaps  here  may  be  mentioned  the  fact  that  hard  old  pills  will 
often  enough  pass  unchanged  through  the  alimentary  canal.  Keratin, 
again,  is  a  substance  (insoluble  in  the  acid  gastric  juice,  soluble  in  the 
alkaline  contents  of  the  small  intestine)  used  to  coat  pills  intended  to 
become  active  only  in  the  intestine ;  a  poison  given  in  a  keratin  coat 
might  have  its  action  delayed  several  hours.  Vide  also  ante,  p.  330, 
where  a  berry  of  cocculus  indicus  still  in  its  husk  was  very  justly 
termed  a  poison. 

These  considerations  on  the  circumstances  influencing  the  action 
of  poisons  may  appear  a  little  prolix  and  commonplace,  but  they  are 
very  germane  to  the  subject,  for  they  enable  the  medical  jurist  to  see 
the  drift  of,  and  to  answer  so  far  as  explanation  is  possible,  the  followmg 
questions  which  a  defending  counsel  is  sure  to  put : 

What  was  the  actual  cause  of  death  ? 

Why  was  it  poison  and  not  disease  ? 

What  is  the  fatal  dose  of  the  alleged  poison  ? 

Why  did  the  symptoms  not  occur  at  once,  or  why  did  they  ? 

Why  did  they  vary  from  the  usual  time  of  occurrence  ? 

Was  the  dose  a  necessarily  fatal  one  ? 

Many  others,  too,  are  likely  to  occur  to  a  counsel  in  his  endeavours 
to  show  : 

(1)  That  death  was  not  due  to  poison  at  all. 

(2)  That  if  so  it  was  not  the  alleged  poison,  because  (a)  the  symptoms 
did  not  occur  at  the  usual  time,  nor  {b)  in  the  usual  order. 

Take  the  time,  for  instance,  at  which  symptoms  appear  after 
swallowing  a  poison. 
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This  question  requires  examination,  because  the  more  common 
poisons,  when  taken  in  fatal  doses,  generally  cause  death  within  definite 
periods  of  time.  By  an  attention  to  tliis  x^oint,  we  may,  in  some 
instances,  be  enabled  to  negative  a  charge  of  poisoning,  and  in  others 
to  form  an  opinion  of  the  kind  of  poison  which  has  been  taken.  In  a 
court  of  law  a  medical  practitioner  is  often  required  to  state  the  usual 
period  of  time  within  which  poisons  prove  fatal.  It  is  to  be  observed 
that,  not  only  do  poisons  differ  from  each  other  in  this  respect,  but  that 
the  same  substance,  according  to  the  form  or  quantity  in  which  it 
has  been  taken,  may  differ  in  the  rapidity  of  its  action, 

A  large  dose  of  prussic  acid,  i.e.,  from  half  a  fluid  ounce  to  an  ounce 
of  two  per  cent,  acid,  may  destroy  life  in  less  than  two  minutes.  In 
ordinary  cases  of  poisoning  by  this  substance  a  person  dies — i.e.,  all 
signs  of  life  have  commonly  ceased — in  from  ten  to  twenty  minutes  : 
if  he  survives  half  an  hour,  there  is  some  hope  of  recovery.  In  the  case 
of  seven  epileptics,  accidentally  poisoned  by  a  similar  dose  of  this  acid 
in  one  of  the  Parisian  hospitals,  the  first  died  in  about  twenty  minutes, 
the  seventh  survived  three-quarters  of  an  hour. 

Oxalic  acid,  one  of  the  most  energetic  of  the  common  poisons,  when 
taken  in  a  dose  of  from  half  an  ounce  to  an  ounce  may  destroy  life  in 
from  ten  minutes  to  an  hour :  if  the  poison  is  not  perfectly  dissolved 
when  swallowed,  it  is  a  longer  time  in  proving  fatal. 

The  strong  mineral  acids,  in  poisonous  doses,  destroy  life  in  about 
eighteen  or  twenty -four  hours. 

Arsenic  in  the  form  of  arsenious  oxide  or  acid  (white  arsenic), 
operates  fatally  in  from  eighteen  hours  to  three  or  four  days.    It  has, 
however,  in  more  than  one  instance,  killed  a  person  in  two  hours. 
A  woman  of  the  name  of  Eussell  was  tried  and  convicted  (Lewes  Sum. 
Ass.,  1826),  for  the  murder  of  her  husband,  by  poisoning  him  with 
arsenic.    The  poison  was  detected  in  the  stomach ;  but  the  fact  of 
poisoning  was  disputed  by  some  medical  witnesses  for  this  among  other 
reasons,  that  the  deceased  had  died  three  hours  after  the  only  meal  at 
which  the  poison  could  have  been  administered  to  him.   The  authority 
of  Sir  A.  Cooper  and  others  was  cited  to  show  that,  according  to  then- 
experience,  they  had  never  known  a  case  of  poisoning  by  arsenic  to  have 
proved  fatal  in  less  than  seven  hours.    This  may  be  admitted,  but,  at 
the  same  time,  there  was  sufficient  authority  on  the  other  side  to  estab- 
lish that  some  cases  had  actually  proved  fatal  in  three  or  four  hours. 
So  far  as  this  objection  was  concerned,  the  prisoner  was  properly 
convicted.    In  reference  to  the  medical  question  raised  at  this  trial, 
we  may  observe  that  two  cases  have  occurred  in  which  the  individuals 
died  certainly  within  tioo  hours  after  taking  arsenic;  and  several 
instances  have  been  reported  in  which  death  has  taken  place  m  irom 
three  to  four  hours  after  the  administration  of  this  poison.    It  is  quite 
obvious  that  there  is  nothing,  so  far  as  we  know,  to  prevent  arsenic 
from  destroying  life  in  an  hour,  or  even  within  a  shorter  period.  A 
case  will  be  related  in  which  death  took  place  from  arsenic  probably 
within  twenty  minutes.    (This   is   a  very  doubtful  case.— bir  1. 
Stevenson.)    These  matters  can  be  settled  only  by  a  careful  observa- 
tion of  numerous  cases,  and  not  by  any  a  priori  reasoning,  nor  by  a 
limited  individual  experience. 

Opium,  either  as  a  solid  or  in  the  form  of  laudanum,  commonh 
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Imn  a  few  minutes;  those  who  survive       .fXl'f  ^i  v^^^^^^ 
for  twelve  hours  are  considered  to  have  a  f^u-  ^Im^^;  ?L  averaR; 
This  must  be  understood  to  be  merely  a  statement  ot  tlae  avemge 
4"s  neU  as  we  are  warranted  in  giving  an  op.^^^^^^^^^  but  th 
medical  iurist  will  of  course  be  aware  that  the  tatai  peiioa  '^^y 
p'otircted  or  shortened,  according  to  all  the  cu-cumstances  above 

'''in 'all  instances  of  sudden  death  there  is  generdly  a  strong 
tendency  on  the  part  of  the  public  to  suspect  poisomng.    They  do 
not  con  ider  that  persons  may  die  a  natural  death 
slowly;  or.  as  we  shall  presently  see,  that  death  niay  ^^.^llj  *f f  P^^^^^ 
slowl?  and  yet  be  due  to  poison.  This  prejudice  often  gives  rise  to  the 
S\  nfoui  ded  suspicions  of  poisoning,  and,  at  the  same  time,  leads  to 
cases  0  chronic  or  slow  poisoning  being  frequently  mistaken  for  natural 
disease     One  of  the  means  recommended  for  distmguishmg  narcotic 
poisoning  from  apoplexy  or  disease  of  the  heart,  is  the  difference  m 
?he  rapicfity  with  which  death  takes  place.    Thus,  apoplexy  or  disease 
of  the  heart  may  prove  fatal  either  instantly  or  within  an  hour.  The 
only  poisons  likely  to  operate  with  such  fatal  rapidity  are  prussic  acid 
and  nicotine.    Poisoning  by  opium  is  commonly  protracted  for  five  or 
six  hours.    Thus,  then,  it  may  happen  that  death  will  occur  with  such 
rapidity  as  to  render  it  impossible,  under  the  circumstances,  to 
attribute  it  to  narcotic  poison.  -ji  • 

Chronic  Poisoning.— When  a  poison  destroys  life  rapidly,  it  is 
called  a  case  of  acute  poisoning,  to  distinguish  it  from  the  chrome  form 
i.e.,  in  which  death  takes  place  slowly.  Chronic  poisoning  is  a  subject 
which  frequently  requires  medico-legal  investigation.  Most  poisons, 
when  their  effects  are  not  rapidly  manifested,  owing  either  to  the 
smallness  of  the  dose  or  to  timely  treatment,  are  capable  of  slowly 
undermining  the  powers  of  life,  and  killing  the  patient  by  producing 
emaciation  and  exhaustion.  This  is  sometimes  observed  m  the  action 
of  arsenic,  corrosive  sublimate,  and  tartarated  antimony.  The  characters 
of  chronic  poisoning  have  of  late  years  acquired  a  special  interest  for 
the  medical  jurist.  There  is  a  difficulty  about  them  which  no  accuracy 
of  observation  or  judgment  can  surmount.  The  poison  or  poisons,  if 
found  in  the  dead  body  at  all,  must  necessarily  exist  in  fractional  parts 
of  a  grain.  This  alone  will  be  sufficient  to  allow  a  defending  counsel 
to  raise  the  question  whether  death  has  been  caused  by  the  poison, 
although  it  is  quite  consistent  with  medical  experience  that  a  person 
may  die  from  chronic  poisoning,  and  little  or  none  of  the  poison  be 
found  in  the  body  after  death.  In  the  case  of  Mrs.  James  {R.  v. 
Winslow),  not  more  than  the  tenth  part  of  a  grain  was  found  in  the 
whole  of  the  tissues  of  the  body ;  in  the  case  of  Isabella  Banks  {B. 
V.  Smetlmrst),  the  quantity  was  small;  while  in  the  case  of  Mrs. 
Peters,  of  Yeovil,  examined  by  Herapath,  none  was  found  in  the 
body,  although  this  chemist  had  extracted  a  quantity  of  antimony  from 
the  urine  of  deceased,  in  less  than  nine  days  before  her  death,  showing 
the  possible  importance  of  the  part  z  (siqjra).  In  this  case  Garland  had 
also  found  antimony  in  the  evacuations  during  life,  and  had  referred 
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the  intermittent  irritation  of  the  stomach  and  bowels,  from  which 
deceased  had  suffered,  to  the  secret  use  of  this  mineral.  The  jury 
returned  a  verdict  that  deceased  had  died  from  disease  and  that  deatli 
was  accelerated  by  some  irritant  {Lancet,  1860,  2,  p.  119),  On 
some  trials  for  poisoning  it  has  been  a  contested  scientific  question, 
whether  a  person  can  die  from  poison  and  no  trace  of  the  poison 
remain  in  the  body.  Herapath's  evidence  in  Peters'  case  not  only 
proves  the  affirmative,  but  goes  to  show  that  antimony  may  act  fatally 
and  be  entirely  eliminated  from  the  system  in  about  a  week  (Med. 
Times  and  Gaz.,  1860,  2,  pp.  190,  271,  317). 

When  only  traces  of  arsenic,  antimony,  copper,  phosphorus  and  a 
few  other  minerals  are  found,  defending  counsel  may  raise  the  question 
whether  they  are  not  natural  constituents  of  the  body  or  of  certain 
articles  of  food ;  the  recent  discovery  of  arsenic  in  beer  at  Manchester 
and  elsewhere  has  shown  how  many  hitherto  unsuspected  sources  of 
this  element,  and  unsuspected  channels  of  its  admission  to  the  bod}', 
there  may  be.  It  may,  however,  be  positively  stated  that  neither 
antimony,  arsenic,  copper  nor  lead  are  really  natural  constituents  of 
the  body,  and  if  found  even  in  the  minutest  traces  an  explanation  of 
■why  they  are  found  must  be  forthcoming. 

In  1878  in  France  (Coui't  of  Assizes  of  the  Seine)  a  chemist  named  Dauval  was 
condemned  to  penal  servitude  for  life  for  wife  murder  by  poison.  Extremely 
minute  traces  of  arsenic  were  found  in  her  body.  In  1904,  although  discharged 
from  the  convict  settlement,  he  applied  for  a  revision  of  his  case  and  sentence  under  the 
French  law  of  1895,  which  enables  the  Supreme  Coui't  to  set  aside  a  jxidgment  and 
sentence  in  a  criminal  case,  and  order  a  new  trial  whenever  &  fresh  fact  is  disclosed 
sufficient  to  possibly  establish  the  innocence  of  the  accused.  It  was  alleged  as  such 
a  "new  fact "  that  arsenic  might  be  normally  present  in  the  body,  and  so  strongly 
did  the  judges  feel  that  such  was  possible  that  they  allowed  a  new  trial,  which,  on 
the  evidence,  was  favourable  to  the  prisoner. 

Several  cases  have  come  l^efore  our  tribunals,  in  which  the  facts 
connected  with  this  chronic  form  of  poisoning  were  of  some  import- 
ance. A  case  may  be  mentioned,  that  of  Mrs.  Wooler  {R.  v.  Wooler, 
Durham  Wint.  Ass.,  1855),  in  which  it  was  proved  that  the  deceased 
had  been  under  the  influence  of  arsenic,  administered  at  intervals  in 
repeated  doses,  for  a  period  of  about  seven  weeks  before  her  death. 
She  died  from  exliaustion  and  the  secondary  effects  of  the  poison.  In 
three  other  cases  tartarated  antimony  was  the  poison  selected.  It  was 
given  in  repeated  doses,  over  different  periods,  and  caused  death,  by 
the  specific  effects  of  poisoning  in  a  chronic  form. 

The  case  of  Ann  Palmer  (Guy's  Hosp.  Eep.,  1857);  the  case  of  M'Mullen 
(Liverpool  Sum.  Ass.,  1856),  in  which  a  woman  was  tried  and  convicted  for  causing 
the  death  of  her  husband;  and  the  case  of  R.  v.  Hardman  (Lancaster  Sum.  Ass., 
1857),  in  which  a  man  was  convicted  of  the  murder  of  his  wife,  are  cases  in  point. 

In  most  cases,  murderers  destroy  life  by  administering  poison  in 
large  doses ;  but  in  the  instances  referred  to,  small  doses  were  given 
at  intervals,  a  fact  which,  in  some  of  them,  led  to  a  medical  doubt 
of  the  real  cause  of  the  symptoms.  The  case  of  Isabella  Banks  {B. 
V.  Smethurst,  C.  C.  C,  August,  1859)  gave  rise  to  a  conflict  of  medical 
opinion  respecting  the  cause  of  deatli. 

Julius  and  Bud,  who  attended  the  deceased  throughout  her  illness  of  about  a 
month's  duration,  Todd,  and  the  author,  referred  the  symptoms  and  cause  of  death 
to  chronic  poisoning  by  antimony  and  arsenic,  and  in  confirmation  of  this  opinion 
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traces  of  antimony  were  found  by  Odling  and  the  author  m  the  intestines  aftei 
deatii  A  small  quantity  of  arsenic  was  also  found  in  an  evacuation  passed  by  the 
deceased  three  days  before  her  death.  Tyler,  Smith,  Eichardson,  and  others 
refen-ed  the  symptoms  and  appearances  partly  to  pregnancy  and  partly  to  a  sudden 
ItSof  seveiWysentery.  The  jury  found  the  accused  guilty,  but  upon  the  doubt 
raised  respecting  the  cause  of  death,  the  accused  was  subsequently  pardoned. 

A  similar  question  arose  in  R.  v.  Winslow  (Liverpool  Aut.  Ass., 

1860). 

The  prisoner  was  charged  with  the  murder  of  a  Mi-s.  James  by  administering  to 
her  smaU  doses  of  antimony.  The  suspicions  of  Cameron,  who_  attended  deceased, 
was  excited  by  the  intermittent  and  violent  nature  of  the  vomiting,  as  well  as  Dy 
the  extreme  depression.  Antimony  was  found  in  the  urme  and  faeces  by  lidwards ; 
and,  after  death,  this  substance  was  discovered,  in  smaU  quantities,  in  the  viscera, 
by  Edwards,  Miller,  and  the  author.  The  deceased  was  at  the  time  labouiung 
under  mahgnant  disease  of  the  csecum,  but  it  was  aUeged  that  the  antimony  had 
accelerated  her  death.  The  jury  acquitted  the  accused.  The  examination  ot  the 
bodies  of  the  sister  of  deceased,  as  well  as  of  two  other  members  of  the  family,  led 
to  the  discovery  of  antimony,  also  in  small  quantity,  in  the  viscera  ot  each;  and 
from  the  nature  of  the  symptoms  preceding  death,  as  well  as  the  general  healthiness 
of  the  organs,  no  doubt  was  entertained  by  the  medical  witnesses  that  all  these 
persons,  members  of  the  same  household,  had  died  fi-om  the  effects  of  antimony 
administered  at  intervals  in  small  doses.  A  set  of  cases  somewhat  similar  was 
brought  to  light  by  certain  inquests  on  exhumed  bodies  at  Bilston  (December, 
1871).  Three  childi-en  in  a  family  died  at  different  times,  under  similar  symptoms. 
HiU  found  antimony  in  two  of  the  bodies,  and  the  body  of  a  third  child  was 
exhumed  after  two  months'  bui-ial,  and  antimony  was  also  found  in  it.  It  appears 
that  this  child  died  on  October  10th,  and  its  death  was  registered  on  the  13th  of 
that  month  as  death  from  "  asthenia,"  and  "gastric  fever"  "  six  days."  They  all 
received  medical  attendance,  and  their  names,  it  is  stated,  were  entered  in  some 
buiial  club. 

In  the  case  of  Chapman,  or  Klosowski  (0.  C.  C,  March,  1903),  Maud  Marsh,  the 
victim,  had  been  an  inmate  of  Guy's  Hospital  for  what  was  probably  (in  the  light 
-of  after  events)  iUness  due  to  antimonial  poisoning  without  discovery  of  the  crime ; 
the  murderer's  previous  victims  had  been  buried  in  1897  and  1901  on  ordinary 
certificates  (the  case  is  given  in  full  on  pp.  378  et  seq.). 

The  occurrence  of  sucli  cases  as  these  suggests  grave  reflections  on 
the  insecurity  of  life  when  poison  is  used  with  skill  and  cunning,  and  they 
demonstrate  the  inefficiency  of  the  ]3resent  system  of  registering  causes 
of  death.  They  show^  that  medical  men,  in  signing  certificates,  do  not 
sufficiently  inquire  into  the  nature  of  the  fatal  illness,  or  the  cause  of 
death  (see  Lancet,  1870,  2,  p.  341) :  but  this  is  an  evil  which  admits 
of  an  easy  remedy.  The  public  have  much  more  to  dread  in  the  fact 
that,  even  in  plain  cases  of  poisoning,  some  physicians  of  experience 
4ind  repute  have  been  unable  to  discriminate  the  symptoms  from  those 
of  natural  disease.  Thus,  in  1889  the  bodies  of  three  persons  were 
exhumed,  and  the  viscera  examined  by  Dr.  Stevenson.  All  died  of 
arsenical  ipoisoning,  and  these  persons  were  inmates  of  a  house  at 
Deptford,  in  which  several  other  deaths  had  occurred  within  the  space 
of  two  years.  They  were  nearly  all  attended  during  their  last  illness 
by  one  medical  man,  in  whose  mind  no  suspicion  of  foul  play  had 
apparently  arisen. 

Again,  in  the  notorious  case  of  William  Palmer,  one  physician  who 
appeared  for  the  defence  affirmed  that  the  symptoms  uiider  which 
Cook  died  were  those  of  angina  pectoris ;  while  another  physician,  also 
employed  for  the  defence,  assigned  death  to  epilepsy  with  tetanic  com- 
plications. The  witnesses  came  forward  as  experts  to  maintiiiu  these 
views.    In  reference  to  the  death  of  Ann  Palmer,  which  was  caused  by 
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doses  of  antimony,  the  solid  sulphide  of  this  metal  was  found  in  the 
stomach  after  death,  while  the  metal  itself  pervaded  the  whole  of  the 
tissues.  A  respectahle  physician,  with  only  a  superficial  knowledge  of 
the  real  facts  of  the  case,  wrote  a  pamphlet  to  prove  that  this  woman 
had  died  from  an  attack  of  cholera.  If  these  i^ersons  had  been  called 
in  to  attend  these  two  victims  of  secret  poisoning  while  living,  it  is 
quite  obvious  that  they  would  have  had  no  suspicion  of  poisoning,  and 
that  they  would  have  respectively  certified  that  death  was  caused  in  the 
one  case  by  angina  pectoris  or  epilepsy,  and  in  the  other  by  cholera. 
They  would  thus  have  elfectually  screened,  under  erroneous  medical 
certificates,  the  acts  of  a  man  who  is  admitted  to  have  been  the  greatest 
criminal  of  the  age.  If  physicians  of  some  standing,  and  professed 
experts,  can  thus  overlook  ordinary  cases  of  poisoning,  it  is  not 
surprising  that  general  practitioners,  who  have  not  given  special 
attention  to  the  subject  of  toxicology,  should  fall  into  the  error  of 
granting  erroneous  medical  certificates,  and  of  certifying  that  death 
from  arsenic  or  opium  was  due  to  cholera,  convulsions,  or  apoplexy. 
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SUB-SECTION  C.-DIAGNOSIS  OF  POISONING. 

We  now  proceed  to  consider  the  evidence  of  poisoning  in  the  living 
subiect.  To  the  practitioner  the  diagnosis  of  a  case  of  poisoning  is  ot 
gi-eit  importance,  as  by  mistaking  the  symptoms  P^'^^^^f/ 
for  those  arising  from  natural  disease,  he  may  omit  to  employ  the 
remedial  measuiL  which  have  been  found  efficacious  in  counteracting 
its  effects,  and  thus  lead  to  the  certain  death  of  the  patient  1  o_  a 
medical  jurist  a  correct  knowledge  of  the  symptoms  furnishes  the  chiet 
evidence  of  poisoning,  in  those  cases  in  which  persons  are  charged  with 
the  malicious  and  unlawful  administration  of  poison.  The  symptoms 
produced  during  life  constitute  also  an  important  part  ol  the  evidence 
in  those  instances  in  which  a  poison  proves  fatal.  Most  writers  on 
toxicology  have  laid  down  certain  characters  whereby  it  is  said  symptoms 
of  poisoning  may  be  distinguished  from  those  of  disease. 

Poisoning,  like  other  forms  of  violence  of  which  the  law  takes 
notice,  occurs  either 

Accidentally, 

Suicidally, 

Homicidally. 

So  far  as  diagnosis  is  concerned,  the  first  two  classes  are  not  likely 
to  give  rise  to  so  much  trouble  as  the  third,  for  almost  invariably 
conclusive  evidence  as  to  the  nature  of  the  case  is  only  too  much 
to  the  fore,  the  urgent  message  to  "  come  at  once,"  the  number  of 
people  simultaneously  attacked,  etc.,  are  very  familiar  occurrences ; 
nevertheless  there  are  many  diseases  with  incidents  in  their  course 
which  may  closely  resemble  poisoning.  Moreover,  it  is  the  especial 
business  of  a  murderer  to  make  the  case  resemble  one  of  natural 
illness  (or  at  least  of  suicide).  Luckily  for  the  ends  of  justice,  he  is 
seldom  sufficiently  skilled  or  sufficiently  patient  to  carry  this  out  to  the 
bitter  end. 

Speaking  very  broadly  we  may  say  that  there  is  no  single  symptom 
of  poisoning,  and  in  fact  no  special  definite  grouping  of  symptoms  which 
is  pathognomonic  or  absolutely  characteristic  of  poisoning  ;  but,  on  the 
other  hand,  there  is  no  poison  which  gives  us  the  finer  shades  of 
difference  from  day  to  day  and  the  changing  aspects  of  disease,  and  no 
disease  which  gives  all  the  features  of  poisoning  in  number  and 
especially  in  sequence.  The  closest  likeness  to  disease  is  given  us  by 
ptomaine  poisoning,  and  the  closest  likeness  to  poisoning  perhaps  by 
urremia  in  its  acutest  phases ;  but  except  for  the  associated  circum- 
stances of  the  means  by  which  the  poison  is  introduced  to  the  body 
these  are  really  illustrations  of  identicals,  and  they  scarcely  invalidate 
the  above  generalisation. 

The  following  are  some  of  the  principal  individual  points  which  in 
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any  given  case  should  make  one  suspicious  of  poisoning  and  lead  one 
to  make  pavticular  search  for  their  meaning  : 

1.  In  Poisoning,  the  Symptoms  appear  Suddenly— It  is 

the  common  character  of  most  poisons,  when  taken  in  the  large  doses 
in  which  they  are  usually  administered  with  criminal  intent,  to  pro- 
duce serious  symptoms,  either  inunediately  or  within  a  very  short  period 
after  they  have  been  swallowed.  Their  operation,  under  such  circum- 
stances, cannot  be  suspended,  and  then  manifest  itself  after  an  indefinite 
interval ;  although  this  was  formerly  a  matter  of  universal  belief,  and 
gave  rise  to  many  absurd  accounts  of  what  was  termed  slo7v  poisoning. 

The  symptoms  of  poisoning  by  nicotine,  prussic  acid,  oxalic  acid, 
or  the  salts  of  strychnine,  appear  immediately,  or  generally  within  a 
few  minutes  after  the  poison  has  been  swallowed.  In  an  exceptional 
case,  in  which  the  dose  of  prussic  acid  was  small  and  insufficient  to 
jDroduce  death,  the  poison  was  supposed  by  the  patient  not  to  have 
begun  to  act  imtil  after  the  lapse  of  fifteen  minutes  {Eclin.  Med.  and 
Surg.  Jour.,  vol.  59,  p.  72).  The  symptoms  caused  by  arsenic  and 
other  irritants,  and,  indeed,  by  all  poisons  generally,  are  commonly 
manifested  in  from  half  an  hour  to  an  hour.  It  is  rare  that  the 
appearance  of  symptoms  is  protracted  for  two  hours,  except  under 
certain  peculiar  states  of  the  system.  It  is  said  that  some  neurotic 
poisons,  such  as  the  poisonous  mushrooms,  may  remain  in  the  stomach 
twelve  or  twenty-four  hours  without  giving  rise  to  symptoms  ;  and  this 
is  also  affirmed  to  be  the  case  with  some  animal  irritants,  such  as 
decayed  meat :  but  with  regard  to  the  first  point,  it  has  been  shown  by 
Peddie  that  mushrooms  have  produced  symptoms  in  half  an  hour ; 
and  cases  have  fallen  under  our  own  observation  in  which  the  sj'mptoms 
from  noxious  animal  food  came  on  within  as  short  a  time  after  the  meal 
as  is  commonly  observed  in  irritant  poisoning  by  mineral  substances. 
[The  difterence  is  very  suggestive  of  the  tw^o  modes  of  action  of  food 
'  unfit  for  human  consumption,'  vide  later  under  "Poisoning  by  Food 
Products." — Ed.]  In  cases  of  poisoning  by  phosphorus,  sometimes  no 
obvious  symptoms  have  occurred  until  after  the  lapse  of  some  days. 

In  this  connection  it  must  not  be  forgotten  that  the  poison  might 
have  been  given  in  a  keratin  coat,  vide  above ;  nor  that  tetanus,  acute 
mania,  cholera,  perforation  of  a  gastric  or  other  intestinal  ulcer, 
epilepsy,  or  ursemia,  may  likewise  commence  very  suddenly  and  closely 
simulate  the  onset  of  poisoning. 

2.  The  Symptoms  appear  during  a  state  of  Health.— 
Symptoms  of  poisoning  manifest  themselves  in  a  person  while  in  a  state 
of  perfect  health,  without  any  apparent  cause.  This  rule  is  of  course  open 
to  numerous  exceptions,  because  the  person  on  whose  life  an  attempt 
has  been  made,  may  be  actually  labouring  under  disease  ;  and  under 
these  circumstances  the  symptoms  may  be  so  obscure  as  often  to  dis- 
arm all  suspicion.  In  fact,  in  almost  all  the  causes  cclehres  oi  multiple 
criminal  poisoning  this  has  been  the  case  with  the  earher  victuns. 
In  the  case  given  under  "Exhumation"  (Vol.  I.)  the  deceased  was 
attended  shortly  before  her  death  by  Mr.  Rafter,  who  found  her 
suffering  from  pneumonia.  He  was  surprised  at  her  death,  but 
certified  it  as  due  to  pneumonia;  it  was  carefully  concealed  from 
him  that  the  deceased  suffered  from  vomiting,  purging,  and  intense 
abdominal  pain.     AVhen  poison  is  secretly  given  m  medicuie,  a 
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p.actiUoner  is  very  liable  to  be  ^-eived  es^cidly  .hei^the 
nnder  which  the  person  is  labouring  is  of  an  acute  natuie,  ^i""  "'i*' 
Seen  Attended  by  symptoms  of  disorder  in  the  ahmentary  canaL 
Several  caserofp^  have  occurred  in  which  arsenic  was  crimi- 

L  1  substi  uted  for  or  mfxed  with  n^edicine,  and  given  to  persons  while 
abou  iC  uX  a  disorder  of  the  bowels.  We,  are,  however  justified 
i^Z  n^  with  respect  to  this  character  of  poisoning,  that  when  m  a 
p  eXsl  ' healthy  person,  violent  vomiting  and  purgmg  occur  suddenly 
and  without  any  assignable  cause,  such  as  pregnancy,  disease,  oi 
Mscretion  in  diet,  to  account  for  them,  there  is  strong  reason  to 
s:^pect  that  irritant  poison  has  been  taken.  AVhen  the  person  is 
already  labouring  under  disease,  we  must  be  especially  watchful  on  t  e 
occuriince  of  any  sudden  change  in  the  character  or  violence  of  the 
symptoms,  unless  such  change  can  be  easily  accounted  for  on  common 
oi  ;v^ll-kn;wn  medical  principles.  In  most  cases  of  criminal  poisoning 
we  meet  with  alarming  symptoms  without  any  obvious  or  sufficient 
natural  causes  to  explain  them.  The  practitioner  will  of  course  be 
aware  that  there  are  certain  diseases  which  are  hable  to  occur  suddenly 
in  healthy  people,  the  exact  cause  of  which  may  not  at  first  sight  be- 
apparent;  strangulation  of  a  hernia,  perforation  of  a  gastric  ulcer, 
cerebral  hiBmorrhage  may  be  taken  as  the  most  typical  illustrations  ; 
therefore  this  criterion  is  only  one  out  of  many  on  which  a  medical 
opinion  should  be  founded. 

3  In  Poisoning  the  Symptoms  appear  soon  alter  a  Meai 
or  soon  after  some  kind  of  Food  or  Medicine  has  been 

taken.  This  is  by  far  the  most  important  character  of  poisoning  in 

the  living  subject.  It  has  been  already  stated  that  most  poisons  begin 
to  operate  within  about  an  hour  after  they  have  been  swallowed  ;  and 
although  there  are  a  few  exceptions  to  this  remark,  yet  they  occur 
under  circumstances  easily  to  be  appreciated  by  a  practitioner.  Thus, 
then,  it  follows  that,  supposing  the  symptoms  under  which  a  person  is. 
labouring,  to  depend  on  poison,  the  substance  has  most  probably  been 
swallowed,  either  in  food  or  medicine,  from  half  an  hour  to  an  hour 
previously.  It  must  be  observed,  however,  that  cases  may^  occur  in 
which  the  poison  has  not  been  introduced  by  the  mouth  {vide  above, 
"Mode  of  Administration").  Oil  of  vitriol  and  other  corrosive  liquids, 
have  been  thrown  up  the  rectum  in  injections,  and  have  thus  caused 
death ;  the  external  application  of  arsenic,  corrosive  sublimate,  and 
cantharides  to  ulcerated  surfaces  has  destroyed  life.  In  one  case^ 
arsenic  was  introduced  into  the  vagina  of  a  female,  and  she  died  in  five 
days  under  all  the  symptoms  of  arsenical  poisoning  (Schneider,  "Ann. 
der  ges.  Staatsarzneik.,"  1,  229).  Such  cases  are  rare,  but,  neverthe- 
less, the  certainty  that  they  have  occurred,  where  their  appearance 
could  hardly  have  been  anticipated,  shows  that  in  a  suspicious  case  a 
practitioner  should  not  deny  the  fact  of  poisoning,  merely  because  it 
may  be  proved  that  the  person  could  not  have  taken  poison  in  the 
usual  way,  by  the  mouth.  Again,  persons  may  be  destroyed  by  the 
vapours  of  ether,  chloroform,  prussic  acid,  or  other  powerful  volatile 
poisons,  introduced  into  the  body  through  the  lungs.  Such  a  mode 
of  suicide,  or  murder,  might  disarm  suspicion,  from  the  fact  of  no 
noxious  material  being  found  in  the  stomach. 

Let  us  suppose,  however,  the  circumstances  to  have  been  such  that 
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these  secret  means  of  destruction  could  not  have  been  resorted  to,  and 
that  the  substance  is  one  of  those  most  commonly  selected  by  a 
murderer,  such  as  arsenic,  tartar  emetic,  oxalic  acid,  or  corrosive 
sublimate,  then  we  may  expect  that  this  character  of  poisoning  will  be 
made  evident  to  us,  and  that  something  must  have  been  sivallowed  by 
the  patient  shortly  before  the  alarming  symptoms  appeared.  By  obser- 
vations attentively  made,  it  may  be  in  our  power  to  connect  the  appear- 
ance of  the  symptoms  with  the  use  of  a  particular  article  of  food,  and 
thus  indirectly  lead  to  the  detection  of  a  criminal.  Supposing  that 
many  hours  have  passed  since  food  or  medicine  was  taken  by  the 
patient,  without  any  effect  ensuing — it  is  probable  that  the  symptoms 
are  due  to  natural  causes,  and  not  to  poison,  unless  keratin  coated 
{ante).  When  symj)toms  resembling  those  of  poisoning  speedily 
follow  the  ingestion  of  food  or  medicine,  there  is,  however,  reasonable 
ground  for  suspicion ;  but  caution  should  be  observed  in  drawing 
inferences,  since  the  most  extraordinary^  coincidences  sometimes 
present  themselves.  In  tbe  case  of  Sir  Theodosius  Boughton,  who  was 
poisoned  by  his  brother-in-law,  Donellan,  in  1781,  the  fact  of  alarming 
symptoms  coming  on  in  tivo  minutes  after  the  deceased  had  swallowed 
what  was  supposed  to  be  a  simple  medicinal  draught,  was  most  im- 
portant as  evidence  against  the  prisoner.  There  is  no  doubt  that 
laurel-water  had  been  substituted  for  the  medicine  by  the  prisoner,  and 
that  this  had  caused  the  symptoms  which  preceded  death.  The 
practice  of  substituting  poisonous  mixtures  for  medicinal  draughts  or 
powders  is  by  no  means  unusual,  although  it  miglit  be  supposed 
to  indicate  a  degree  of  refinement  and  knowledge  not  commonlj''  to 
be  found  among  criminals.  Medical  practitioners  are  thus  apt  to  be 
imposed  upon,  and  the  following  case,  related  by  a  deceased  judge, 
will  serve  as  a  caution. 

An  ajjotliecary  prepared  a  di-aught,  into  which,  another  person  put  poison, 
intending  thereby  to  destroy  the  life  of  the  patient  for  whom  the  medicine  was 
prescribed.  The  patient,  not  liking  the  taste  of  the  draught,  and  thinking  there 
was  something  suspicious  about  it,  sent  it  back  to  the  apothecary,  who,  knowing 
the  ingredients  of  which  he  had  composed  it,  and  wishing  to  prove  to  his  patient 
that  he  had  done  nothing  wrong,  drank  it  himself,  and  died  from  the  effects.  He 
was  thus  the  imconscious  agent  of  his  own  death ;  and  though  the  draught  was 
intended  for  another,  the  party  who  poisoned  it  was  held  guilty  of  mui-der. 

On  the  other  hand,  the  occurrence  of  symptoms  resembhng  those 
produced  by  poisoning,  soon  after  food  or  medicine  has  been  taken, 
may  be  a  pure  coincidence.  In  such  a  case,  poison  is  always  suspected 
by  the  vulgar;  and  it  will  be  the  duty  of  a  medical  jurist  to  guard 
against  the  encouragement  of  such  a  suspicion,  until  he  has  strong 
grounds  to  beheve  it  to  be  well  founded.  No  public  retractation  or 
apology  can  ever  make  amends  for  the  injury  which  may  in  this  way  be 
inflicted  on  the  reputation  of  another ;  for  those  who  hear  the  accusation 
may  never  hear  the  defence.  In  all  such  cases,  a  practitioner  may 
entertain  a  suspicion,  but,  until  confirmed  by  facts,  he  should  avoid 
expressing  it  or  giving  it  publicity.  When  death  is  not  a  consequence, 
it  is  difiicult  to  clear  up  such  cases,  except  by  the  aid  of  a  chemical 
analysis ;  but  this,  as  we  know,  is  not  always  applicable.  If  death 
ensue,  the  real  cause  is  usually  apparent,  and  a  suspicion  of  poisoning 
is  thus  often  removed  by  an  examination  of  the  body. 
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In  cases  of  chronic  criminal  poisoning  suspicion  is  often  first 
aroused  bT  the  repfUon  of  such  -  inculent  as^  tl.  ^ 
patients  may  be  sick  once  after  a  dose  oi  a  ^^^^^^  ,epeatedly 
^^n::^  3  st^e  intei  on  soi^ebody's 

""1  In  Poisoning,  when  several  Partake  at  the  sam^^^^ 
nf  the  same  Food  or  Medicine  (mixed  with  Poison),  an 
syer  at  approximately  the  same  Time  from  approximately 

Sf'same  Koms/llus  character  of 

be  nrocured  •    but  it  furnishes  good  evidence  of  the  fact  wlien  it 
e^st      Tlm^  supposing  that  aftir  a  meal  made  by  several  persons 
"?'the  same  lish,  o^ly  one  suffers,  the  B-p-^  of  po^somng 
is  considerably  weakened.     The  poisoned  article      /^^^        ^  I] 
LtPcted  bv  observing  whether  they  who  suffer  under  any  symptoms  ot 
po  onit  Ce  pS-taken  of  one  particular  solid  or  liquid  in  common 
Ii^a  case  of  accidental  poisoning  at  a  dinner-party,  a  medical  man  who 
wL  ^r   ent  observed  ?hat  those  who  suffered  had  taken  port-wine 
Zljfthe  contents  of  the  bottle  were  examined,  and  found  to  be  a 
saturated  solution  of  arsenic  in  wine.    In  general,  ---^,^-^1^  ^^^^^^^^^^^^ 
may  be  placed  upon  this  character,  because  it  is  improbable  that  any 
common  cause  of  disease  should  suddenly  attack  with  violent  symptoms 
of  a  similar  kind  many  healthy  persons  at  the  same  time,  and  within  a 
short  period  after  having  partaken  of  food  together.    We  must  beware 
of  supposing  that,  when  poison  is  really  present,  all  wiU  be  attacked 
with  precisely  similar  symptoms  ;  because  there  are  many  circumstances 
which  may  modify  their  nature  and  progress.    In  general  that  person 
who  has  partaken  most  freely  of  the  poisoned  dish  will  suffer  most 
severelv  ;  but  even  this  does  not  always  follow.    There  is  a  well-known 
case,  recorded  by  Bonnet,  where,  among  several  persons  who  partook 
of  a  dish  poisoned  with  arsenic,  they  who  had  eaten  little  and  did  not 
vomit,  speedily  died ;  while  others  who  had  partaken  largely  of  the 
dish,  and  had  "in  consequence  vomited  freely,  recovered.    This  is  easy 
to  understand,  for  retention  in  the  stomach  of  the  poison  meant  an 
increase  in  the  portion  {"y  "  above)  absorbed,  while  free  vomiting  would 
remove  the  bulk  of  the  poison.  ... 

It  is  well  to  bear  in  mind,  in  conducting  these  inquiries,  that 
symptoms  resembling  those  produced  by  irritant  poison,  may  be 
sometimes  traced  to  food.  Meat  rendered  unwholesome  by  disease  or 
decay,  pork,  bacon,  sausages,  cheese  and  bread,  as  well  as  certain  kinds 
of  shell-fish,  may  give  rise  to  symptoms  of  poisoning,  and  even  cause 
death.  Such  cases  may  be  regarded  as  poisoning  by  animal  or 
vegetable  irritants.  All  the  characters  above  described,  as  indicative 
of  poisoning,  may  be  observed,  and  the  difiiculty  of  forming  an  opinion 
is  often  increased  by  the  fact  that  some  of  the  persons  attacked  may 
have  previously  partaken  of  the  same  kind  of  food  without  incon- 
venience. Instances  of  this  form  of  poisoning  are  unpleasantl}'^ 
common ;  brawn  at  Oxford,  pork  pie  at  Derby,  ham  at  Nottingham, 
aerated  bread  at  Christ's  Hospital  (750  out  of  800  boys  attacked  with 
diarrhoea  in  1868),  have  all  caused  outbreaks  of  this  nature  (vide 
infra,  "Food  Poisoning"). 

It  was  just  now  remarked,  that  there  is  no  disease  resembling 
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poisoning  which  is  likely  to  attack  several  healthy  persons  at  the  same 
time  and  in  the  same  manner.  This  is  undoubtedly  true  as  a  general 
principle,  but  the  following  case  will  show  that  mistakes  may  occasionally 
arise  even  under  these  circumstances.  It  occurred  in  London,  during 
the  prevalence  of  the  malignant  cholera  in  the  year  1832. 

Pour  of  the  members  of  a  family,  living  in  a  state  of  great  domestic  unhappiness, 
sat  down  to  dinner,  apparently  in  good  health:  some  time  after  the  meal,  the 
father,  mother,  and  daughter  were  suddenly  seized  with  violent  vomiting  and 
piu-ging.  The  evacuations  were  tinged  with  blood,  while  the  blueness  of  the  skin, 
observed  in  cases  of  mabgnaut  cholera,  was  absent.  Two  of  these  persons  died.  The 
son,  who  was  known  to  have  borne  ill-wUl  against  his  father  and  mother,  and  who 
suffered  no  symptoms  on  this  occasion,  was  accused  of  having  poisoned  them.  At 
the  inquest,  however,  it  was  clearly  shown  by  the  medical  attendant,  that  the 
deceased  persons  had  really  died  of  malignant  cholera,  and  there  was  no  reason  to 
suspect  that  any  poison  had  been  administered  to  them. 

In  this  instance  it  will  be  perceived  that  symptoms  resembling 
those  of  irritant  poisoning  appeared  suddenly  in  several  individuals  in 
perfect  health,  and  shortly  after  a  meal.  We  herebj''  learn  that  the 
utility  of  any  rules  for  investigating  cases  of  poisoning,  depends 
entirely  on  the  judgment  and  discretion  with  which  they  are  applied  to 
particular  cases. 

5.  Course  of  the  Symptoms. — In  practically  all  accidental  and 
suicidal  cases  the  course  of  the  symptoms  is  either  steadily  down  hill 
to  death  or  equally  steadily  up  hill  to  health  ;  phosphorus  is  the 
principal  exception  that  is  not  obvious  at  first  sight ;  the  after  effects 
of  corrosives  and  a  few  of  the  mixed  class  tliat  act  locally  and  remotely 
must  also  be  remembered. 

In  skilled  homicidal  poisoning  there  may  he  ups  and  downs  in  the 
symptoms,  but  these  from  their  nature  (probably  irritants)  will  rouse 
suspicion.  It  is  equally  true,  of  course,  that  some  diseases  have  a 
somewhat  similar  course,  and  especially  the  ones  (such  as  acute 
gastritis)  that  might  at  first  sight  be  mistaken  for  poisoning.  The 
point  is,  however,  to  be  remembered  in  suspicious  cases. 

6.  The  Discovery  of  Poison  in  the  Food  taken,  in  the 
matters  Vomited,  or  in  the  Excretions.— One  of  the  strongest 

proofs  of  poisoning  in  the  living  subject  is  the  detection  of  poison  by 
chemical  analysis,  either  in  the  food  taken  by  the  person  labouring 
under  its  effects,  or  in  the  matters  vomited,  or,  after  the  lapse  of  a  few 
hours,  in  the  urine,  or,  if  of  a  vegetable  nature,  by  a  microscopical 
examination.  The  evidence  is  of  course  more  satisfactory  when  the 
poison  is  detected  in  the  matters  vomited,  and  more  especially  in  the 
urine  {vide  infra)  than  in  the  food  ;  because  this  will  show  that  it  has 
really  been  taken,  and  it  will  readily  account  for  the  symptoms.  If 
the  vomited  matters  have  been  thrown  away,  we  must  examine  the  food 
of  which  the  patient  may  have  partaken.  Should  the  results  in  both 
cases  be  negative,  and  no  trace  of  poison  be  found  in  the  m-me,  it  is 
probable  that  the  symptoms  were  due  to  disease. _ 

In  investigating  a  case  of  poisoning  in  a  living  subject,  a  medical 
jurist  must  remember,  that  poisoning  is  sometimes  feigned,  and  at 
others  imputed.  It  is  easy  for  an  artful  person  to  put  poison  into  food, 
as  well  as  to  introduce  it  into  the  matters  vomited  or  discharged  from 
the  bowels,  and  to  accuse  another  of  having  administered  it.  There 
are  few  of  these  accusers  who  go  so  far  as  to  swallow  poison  under 
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such  circnmstances,  as  there  is  a  great  dread  of  poisonous  substances 
among  criminals  ;  and  it  will  be  at  once  apparent,  tliat  it  would  require 
a  person  well  versed  in  toxicology  to  feign  a  series  of  symptoms  which 
would  impose  upon  a  practitioner  at  all  acquainted  with  the  subject. 
In  short,  the  difficulty  reduces  itself  to  this : — What  inference  can  bo 
drawn  from  a  chemical  detection  of  poison  in  food  ?    All  that  a 
medical  man  can  say  is,  whether  poison  is  or  is  not  present  in  a 
particular  article  of  food  :  he  must  leave  it  to  the  authorities  of  the  law 
to  develop  the  alleged  attempt  at  administration.    If  the  poison  has 
been  actually  administered  or  taken,  then  we  should  expect  to  find  that 
the  person  had  suftered  from  the  usual  symptoms.    The  absence  of 
these  symptoms  would  be  a  strong  fact  against  the  alleged  administra- 
tion.   The  detection  of  poison  in  the  matters  vomited,  affords  no 
decisive  proof  that  it  has  been  swallowed,  except  under  two  circum- 
stances— 1st.  When  the  accuser  has  previously  laboured  under  the  usual 
symptoms  of  poisoning,  in  which  case  there  can  be  no  feigning,  and 
the  question  of  imputation  is  a  matter  to  be  established  by  general 
evidence.   2nd.  When  the  matters  are  actually  vomited  into  a  clean  vessel 
in  the  presence  of  the  medical  attendant  himself,  or  of  some  person 
on  whose  testimony  perfect  reliance  can  be  placed.    The  detection  of 
absoi'bed  poison  in  the  urijie  or  saliva,  furnishes  a  clear  proof  that 
poison  has  been  taken,  that  it  has  passed  into  the  blood,  and  has  been 
subsequently  eliminated  by  the  kidneys  or  the  salivary  glands. 
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SUJB-SECTION  D.— WHAT  TO  DO  IN  CASES  OF 

POISONING. 

This  has  three  divisions,  viz. : 

A.  Genevall}^  as  a  medical  man  entrusted  with  the  care  of  the 
health  of  others. 

B.  Clinically,  in  undouhted  cases,  equivalent  to  treatment. 

C.  As  a  medical  jurist,  to  convict  the  guilty,  or  clear  the  innocent 
from  suspicion. 

A.  Generally. 

When  treating,  or  called  upon  for  the  first  time  to  treat,  a  case  of 
illness,  a  medical  man's  mind  must  he  in  one  of  three  conditions  : 

(a)  A  state   of  happy   ignorance,  one  totally  unaware  of  the 
necessity  of  thinking  of  poison. 

{b)  A  state  of  certainty  that  it  is  a  case  of  poison  or  ot  disease. 

(c)  A  state  of  suspicion  that  it  may  be  poison. 

(a)  The  state  of  happy  ignorance  will  commonly  he  dispelled  by 
rumour  or  gossip,  or  perhaps  more  suddenly  by  a  coroner  s  order  for  a 
post-mortem  examination  or  an  exhumation  order  from  the  Home 
Secretary.  It  need  not  be  further  discussed  here,  except  to  emphasise 
the  advice  to  all  medical  men  to  try  to  keep  in  writing  as  full  notes  of  a  1 
their  cases  as  time  and  circumstances  will  permit,  so  that  when  laced  with 
one  of  the  above  crises  they  may  have  at  least  a  good  basis  to  work  upon. 

ib)  The  state  of  certainty  of  disease  has  no  mterest  for  us  here, 
and  the  certainty  of  poison  will  be  considered  later. 

(c)  The  state  of  suspicion  is  one  ot  very  great  dehcacy  and  ditti- 
cultv.   There  are  three  things  which  should  be  done  at  once.   First,  get 
some  of  the  urine  {take  care  that  it  is  the  patient  s  urme)  or  vomit,  or  ot 
both  and  submit  the  specimens  to  a  careful  analysis  sending  it  toi 
choice  o  a  reputable  analyst-    Such  a  course,  i  at  all  P-ctxcable  is 
better  than  analysing  it  for  oneself,  because  corroborative  evidence  rom 
an  indepe  dent  witness  is  thus  obtained  in  one  direction  or  the  other. 
Ti     ver?  easy  for  a  medical  man  to  obtain  such  specimens  as  a  rule 
because  tuey^re  looked  upon  as  things  he  would  naturally  wish  to 
1^:21  fo/ clinical  purposes..    Second,  insist 
sultation  with  another  practitioner-for  choice,  ^^^^^f^^^"^;^^^^^^^^^^ 
standing  of  strong  character,  reliable  and  h'lendly  or  at  least  absolutely 
m^Cs"  ed-Lid  sfibmit  to  him  your  ^-^^f^^:^^^ 
secrecY  and  discuss  the  matter  thoroughly.    1  hird  if  ciicumstances  win 
in  iny  way  permit  it,  obtain  two  reliable  nurses  ot  your  own  choosing 
one  for^lay  and  one  for  night  duty,  and  give  them  strict  instructions  0 
dmhltei? 'themselves  eve?ytlung  in  the  f-peo^ Zl  o^r 
ov.ri  fn  flllow  no  one  to  be  with  the  patient  alone;  you  must  use  joui 
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for  it  is  obvious  that  the  move  you  can  tell  them  of  the  exact  observa- 
lions  you  require,  the  better,  and  more  loyal  assistance  will  they  be 
able  to  render  you.  .„  , 

Your  own  observations,  coupled  with  the  information  you  will  have 
obtained  from  the  above  procedure,  will  nearly  certainly  bring  your 
suspicions  to  a  head  in  one  direction  or  tlie  other,  it  you  hncl  no 
possible  corroboration  of  them  you  are  bound  in  honour  to  dismiss 
them  for  the  time  and  wait  for  further  developments ;  it  on  the  other 
hand  you  do  obtain  such  corroboration  as  converts  suspicion  into 
certainty,  a  very  delicate  position  indeed  may,  or  rather  will,  arise. 
"Shall  I  allow  the  patient  to  stop  where  he  is?"  is  the  first  obvious 
dilemma  :  to  remove  him  is  certainly  the  best  possible  thing  to  do,  or 
to  banish  the  guilty  partv  (if  found).  But  eitlier  course  may  be 
impracticable;  so  your  next  question  must  be,  "Whom  shall  I  speak 
to?"  You  must  take  some  steps  to  prevent  a  fatal  termination  (I  am 
of  course  assuming  that  it  is  not  a  case  in  which  one  large  dose  has 
been  administered  either  with  fatal  or  non-fatal  result)  and  you  have 
your  choice  of  informing  : 

"  1.  The  Victim  himself.— If  he  (or  she)  be  an  adult  and  possess 
a  good  deal  of  strength  of  will  and  retain  his  (or  her)_  mental  faculties, 
it  is  easy  to  imagine  circumstances  under  which  this  is  the  best  course 
to  pursue,  for  you  may  possibly  get  from  the  patient  power  to  act 
vigorously.  If  the  victim  be  a  child  or  person  permanently  or 
temporarily  (by  the  illness)  non  compos  mentis,  it  is  quite  obvious  that 
telling  the  victim  is  useless. 

2.  A  Member  or  Members  of  the  Family.— This  of  course 

depends  entirely  upon  who  they  are,  their  peculiar  characteristics,  their 
strength  of  character,  etc. 

8.  The  Suspected  Person. — This  is  often  a  good  plan  in  order 
to  avoid  a  scandal  or  a  catastrophe,  though  this  latter  event  might  even 
be  hurried  by  such  procedure ;  the  communication  must  obviously  be 
done  in  private,  or  if  in  public  the  medical  man  must  have  very  strong 
grounds  for  accusing  one  particular  person. 

4.  The  Police. — Here  one  must  always  remember  that  a  doctor 
is  or  should  be  the  confidential  friend  of  his  patients,  at  least  so  far 
as  professional  matters  are  concerned,  and  police  and  detective  work 
form  no  proper  part  of  his  original  duties.  One  would  say,  therefore, 
exhaust  the  diplomatic  methods  before  resorting  to  the  police.  Every 
case  of  even  chronic  poisoning  is  not  necessai  ily  criminal ;  it  may  be 
accidental,  a  possibility  which  must  be  excluded  before  taking  such  a 
positive  step  as  informing  the  police,  at  any  rate  in  non-fatal  cases — of 
course,  in  fatal  ones  the  coroner  must  be  at  once  informed.  On  the 
other  hand,  such  cases  usually  are  crimes  of  the  very  deepest  dye,  and 
in  bringing  such  to  the  notice  of  the  police  there  is  no  need  to  consider 
the  feelings  of  the  horrible  scoundrels  who  would  perpetrate  such 
horrors.  At  the  same  time  it  is  very  necessary  to  be  sure  of  good 
grounds  for  accusation,  otherwise  a  medical  man  may  find  himself  let 
in  for  a  very  harmful  trial  for  libel  or  defamation  of  character.  Dr. 
Taylor  remarked  on  this  subject  in  former  editions  of  this  work. 
\Vhen  a  practitioner  is  aware  of  a  case  of  iwisoning,  it  is  necessary  that 
he  should  know  to  wliat  points  he  ought  to  give  Ids  attention.  Every 
effort  should  be  made  by  him  to  save  life  when  the  individual  is  living; 
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but  while  engaged  in  one  dutj',  it  is  also  in  his  power  to  perform 
another,  supposing  the  case  to  bo  one  of  suspected  criminal  poisoning, 
uamel}',  to  note  down  many  circumstances  which  may  tend  to  detect 
the  perpetrator  of  a  crime.    There  is  no  person  so  well  fitted  to 
observe  these  points  as  a  medical  man;  but  it  unfortunately  happens, 
that  many  facts,  important  as  evidence,  are  often  overlooked.  The 
necessity  for  observing  and  recording  them  is  not  perhaps  generally 
known.    A  medical  man  need  not  make  himself  oflficious  on  such 
occasions,  but  lie  would  be  tmmindful  of  his  duty  as  a  member  of 
society  if  he  did  not  aid  the  cause  of  justice  by  extending  his  scientific 
knowledge  to  the  detection  of  crime.    It  is  much  to  the  credit  of  the 
medical  profession  that  the  crime  of  murder  by  poisoning — a  form  of 
death  from  which  no  caution  or  foresight  can  protect  a  person — is  so 
frequently  brought  to  hght  by  the  announcement  of  suspicious  facts 
of  a  medical  nature  to  magistrates  and  coroners;  and  on  several 
occasions  the  highest  compliments  have  been  passed  by  judges  on 
medical  practitioners  who  have  been  thus  indirectly  the  means  of 
bringing  atrocious  criminals  to  the  bar  of  justice. 

In  non-fatal  cases  of  suicidal  poisoning  the  doctor's  position  is  an 
extremely  delicate  one.  On  the  one  hand,  he  may  be  placed  in  the 
position  of  compounding  a  felony  if  he  holds  his  tongue ;  on  the  other 
hand,  by  reporting  the  case  he  may  raise  such  a  scandal  as  may  mean 
ruin  not  only  to  himself,  but  to  his  patient  and  his  family. 
There  can  be  no  doubt  that  the  strictly  correct  attitude  is  to  report 
the  matter,  but  probably  many  such  cases  are  hushed  up  without 
material  harm  to  the  community,  and  even  if  they  come  to  an  inquiry 
juries  are  likely  to  lean  to  a  possible  verdict  of  accidental  poisoning. 

The  Huddersfield  poisoning  case,  Leeds  Ass.,  1896,  is  an  excellent 
illustration  of  how  a  medical  man  should  act,  for  it  was  owing  to  the 
sagacity  of  Dr.  Demetriadi  that  the  case  did  not  end  in  murder 
{Lancet,  1,  1896,  p.  566). 

B.  Clinically,  Equivalent  to  Teeatment. 

"When  face  to  face  with  an  undoubted  case  of  poisoning,  immediate 
treatment  must  be  the  first  and  only  concern.  Let  all  other  considera- 
tions be  for  the  moment  placed  on  one  side.  Murrell's  "  What  to  do 
in  Cases  of  Poisoning"  is  an  excellent  book  to  have  at  hand.  Here 
only  the  general  principles  of  treatment  will  be  dealt  with. 

The  first  very  obvious  point  is  to — 

(1)  Empty  the  Stomach— This  appHes  to  all  cases  (provided 
that  there  is  time  to  do  anything)  where  the  poison  has  been  taken  by 
the  mouth.  The  means  for  doing  it  are- 
fa)  By  the  stomach-pump.  ia)  Be  careful  to  pour  some 
Obviously  contra-indicated  in  water  into  the  stomach  before 
corrosives  from  danger  of  tearing,  pumping  out  the  contents,  that  the 
and  to  be  used  with  great  caution  tube  may  not  come  mto  too  close 
in  irritants.                                   contact  with  the  walls,  and  also 

that  the  water  may  act  mechani- 
cally in  bringing  away  the 
"noxious  substance"  as  well  as 
chemically  by  dissolving  it. 
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Emetics  : 

Sulphate  of  zinc. 


Ipecacuanha. 


Mustard  and  water. 


Salt  and  water. 
Ammonium  carbonate. 

Apomorphine. 


Tartar  emetic. 
•Sulphate  of  copper. 


Is  fairly  prompt ;  3ss.  may  be 
given  at  once  and  repeated  in  a 
quarter  of  an  hour.  It  is  not  very 
depressing,  but  if  emesis  does  not 
occur  is  apt  to  be  somewhat  irri- 
tating ;  and  may  have  after-efiects 
of  its  own  of  an  unpleasant  cha- 
racter. 

Is  very  useful,  20  to  80  grains 
of  the  powder  or  from  sii.  to  3vi. 
of  the  vinum,  and  repeat.  Is  some- 
what depressing,  but  if  emesis  do 
not  occur  it  has  no  other  special 
deleterious  effect. 

An  excellent  emetic  because  so 
commonly  found  in  every  house, 
and  is  rather  stimulating  than 
depressing.  A  tablespoonful  of 
the  powder  may  be  stirred  in  a 
tumbler  of  water  and  swallowed 
rapidljr. 

Also  excellent  used  like  mus- 
tard. 

Not  so  efiicacious,  but  is  a 
stimulating  emetic ;  15  to  30 
grains  may  be  given. 

It  is  extremely  useful  in  many 
cases  because  it  is  an  indirect 
emetic,  i.e.,  acts  through  the 
nervous  and  vascular  systems.  It 
is  given  by  hypodermic  injection, 
and  so  may  be  used  when  swal- 
lowing is  impossible,  and  even  in 
states  of  unconsciousness.  Its 
drawback  is  that  it  is  very  de- 
pressing :  to  -T^Tj  of  a  grain  is  the 
maximum  dose  to  give  at  first ; 
it  may  be  repeated  in  half  an  hour 
if  necessarj'. 

These  two  should  be  avoided 
unless  it  is  impossible  to  get  any 
others.  They  are  objectionable 
on  two  grounds.  Firstly,  they  are 
too  depressent  for  general  use,  and, 
secondly,  they  are  (especially  tartar 
emetic)  liable  to  interfere  with 
analysis  of  the  contents  of  the 
stomach.  They  have  no  counter- 
balancing good  qualities  unless 
they  happen  (or  one  of  them)  to  be 
the  only  available  emetic. 
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(2)  Neutralise    what  remains  in   the  Stomach.— This 

neutralisation  may  he  of  either  a  direct  chemical  nature  or  of  a 
mechanical  or  physico-chemical  nature.  The  commoner  illustrations 
are — 

Alkalies  neutralise  acids  hy  direct  chemical  action. 

In  this  illustration  there  is  a  caution  to  he  given,  viz.,  it  is  safer  to  give 
a  little  weak  liquor,  the  hydroxides  (Am,  Ca,  Na,  Mg,  K)  rather  than  the 
respective  bicarbonates  or  carbonates,  because  of  the  possible  risk  of 
blowing  up  and  bursting  the  stomach  with  the  liberated  carbonic  acid, 
but  scrapings  from  a  whitewashed  ceiling  or  wall  can  be  used  because 
so  handy  {vide,  however,  "  Oxalic  Acid  Poisoning,"  p.  416). 

Acids  neutraUse  alkalies.    Action,  direct  chemical. 
Vinegar  is  at  once  most  easily  obtained  and  the  safest  acid  to  administer. 

NaCl  decomposes  AgNOa.    Action,  direct  chemical, 

forming  the  insoluble  (in  the  stomach)  AgCl,  but  this  should  be  got  rid 
of  as  soon  as  possible,  for  it  is  distinctly  a  "noxious  substance." 

Albumen  precipitates  HgCla-    Action,  mixed  physical  and  chemical, 

and  hence  white  of  egg  is  the  best  antidote  to  corrosive  sublimate 
poisoning,  but  the  resultant  precipitate  must  be  got  rid  of  like  the 
AgCl  as  soon  as  possible,  and  the  same  remark  applies  to  the  products- 
formed  when 

dialysed  iron  is  used  to  neutralise  As, 

tannic  acid  ,,        precipitate  strychnine, 

charcoal  morphia  and  other  alkaloids, 

French  oil  of 

turpentine  ,,        influence  phosphorus. 

This  principle  of  an  antidote  or  neutraliser  is  so  important  that 
several  attempts  have  been  made  to  concoct  one  of  universal  application. 
The  following,  copied  from  Murrell,  is  probably  the  best,  but  is  very 
incomplete.    It  contains — 

(1)  Saturated  solution  of  FeSo^  100  parts. 
Calcined  magnesia    .       .88  ,, 

(2)  -  Chiu-coal  .       .       •       .   40  „ 

Water      .       .       •       .  100  „ 

Tlie  two  fluids  to  be  mixed  at  the  moment  of  using.  Murrell  states 
that  it  is  ideal  for  arsenic,  zinc  salts,  digitahs,  and  acids  of  the  ordi- 
nary type,  useful  for  mercury  salts,  morphine,  and  strychnine,  but  ot 
no  use  for  alkalies,  phosphorus,  tin  salts,  nor  hydrocyanic  acid. 

(3)  Keep  the  Patient  alive  by  General  Measures  while 
his  Eliminatory  Organs  are  getting  rid  of  the  Foison  — 
This  means.  Combat  the  shock  which  is  an  almost  invariable  accompani- 
ment of  all  poisoning  cases  (it  is  both  bodily  and  mental) ;  it  also 
includes  attempts  to  counteract  by  general  means  the  particular  physio- 
loLncal  (pathological)  effects  of  the  poison.  Diffusible  stimulants, 
artificial  respiration,  warmth  to  the  trunk  and  extremities,  cold  douches 
in  HCN  poisoning,  keeping  the  patient  awake  in  morphine  poisoning, 
are  the  principal  iUustrations  of  these  general  methods  that  may  be 
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ftdoDted.  Attempts  should  also  be  made  by  simple  demulcents  and 
a  0  vne  applicatio.is  to  relieve  the  pain  in  mouth  or  stomach. 

4)  Apply  Physiological  Antidotes.-This  is  known  as  the 
principlf  of  antagonism  ;  it  is  a  deeply  interesting  but  very  obscure 
and  m-understood  subject.  It  may  be  defined  as  the  study  o  the 
power  which  different  drugs  possess  of  interfering  with  one  another  s 
Eon  upon  the  ultimate  cells  of  the  body  when  brought  into  physical 
CO  tact  with  those  (in  each  case  the  same)  cells.  In  our  ^  lustmtion 
above  "  antagonism  "  is  the  study  of  "  ?y,"  the  poison  absorbed,  so  fai 
as  it  can  be  neutralised  or  antagonised  by  a  "  ?y  '  of  a  remedy. 

Two  views  are  entertained  as  to  the  meaning  of  such  interference 
or  antagonism:  (a)  the  chemical  view  that  the  drugs  combine 
chemically  with  one  another,  and  that  only  the  resultant  combination 
(which  may  be  totally  inactive)  acts  upon  the  cell ;  (b)  the  physio- 
logical view  (which,  after  ail,  is  probably  dependent  on  intra-  as 
opposed  to  extra-ceUular  chemistry)  that  the  drugs  influence  the 
cells  in  different  or  contrary  directions  so  as  to  alter  or  prevent 
the  exhibition  of  that  particular  form  of  cellular  energy  which  either 
individual  drug  would  call  forth. 

It  is  possible  on  either  view  to  conceive  of  a  complete  antagonism 
between  two  drugs,  but  in  practice  we  find  that  it  is  usually  limited  to 
the  cells  of  one  or  two  systems.  The  following  are  a  few  examples 
with  which  all  medical  men  may  reasonably  be  expected  to  be  familiar, 
as  the  drugs  themselves  are  mostly  in  common  use  : — 


Ateopine 

Quickens  the  heart  by  action 
on  vagus. 

Dilates  the  pupil. 
Checks  glandular  secretion. 
Eegulates  peristalsis. 
Increases  blood  tension. 


versus  Physostigmine. 

Slows  the  heart  by  action  on 
vagus. 

Contracts  the  pupil. 
Promotes  glandular  secretion. 
Disturbs  peristalsis. 
Diminishes  blood  tension. 


This  is  the  most  complete  case  of  antagonism  known  to  us,  but  for 
individual  systems  we  have — 


Respiratory. 


Heart. 


Blood- 
vessels. 


Chloral, 

Morphia, 

Aconite, 


Aconite 


depress 
activity  of 
the  centre. 

dejiresses 

the 
strength  of 
the  heart. 


■  Strychnine 


Digitalis 


;  Ergot, 
Suprarenal 
extract, 
L  Digitalis, 


contract. 


Nitrites  of  amjl, 
,,      „  erythrol, 
,,      ,,  sodium, 
etc., 


stimulates 
it. 


increases 
it. 


dilate  them . 


The  above  are  illustrations  of  true  antagonism,  but  a  warning  must 
be  given  as  to  false  antagonism,  i.e.,  a  mere  antagonism  of  results, 
arising  from  the  action  of  the  alleged  antagonists  being  exerted  upon 
two  different  sets  of  cells.    The  best  illustration  of  false  antagonism 
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is  that  between  curare  and  strychnine.  Curnre,  by  its  action  upon 
motor-nerve  terminals  (?  the  actual  muscle  cells),  prevents  or  abolishes 
the  convulsions  of  strychnine  poisoning  which  arise  from  the  action  of 
the  drug  upon  the  cells  in  the  spinal  cord  or  brain. 

In  practice  the  principle  is  made  use  of  only  to  a  limited  extent. 
Thus  atropine  is  given  hypodermically  to  counteract  the  action  of 
morphine ;  strychnine  is  liabitually  used  in  cases  in  which  the 
respiratory  or  cardio-vascular  centre  seems  to  be  failing.  The  great 
obstacle  to  a  more  extensive  use  in  poisoning  cases  is  that  of  dosage. 
We  do  not  know  the  value  of  "2/"  above,  and  consequently  are  in 
the  dark  as  to  how  much  we  dare,  or  ought  to,  give  of  the  counteracting 
poison,  for  such  our  remedy  really  is  at  bottom.  It  is  customary  to 
give  a  full  maximum  therapeutical  dose  of  the  antagonist  and  watch 
its  effects,  administering  another  one  in  half  an  hour  or  so  if  necessary. 
The  completeness  or  the  reverse  of  the  antagonism  is  another 
difficulty,  for  the  remedj'^  in  uncounteracted  directions  may  produce 
results  which  are  worse  than  the  disease.  The  subject  cannot  be 
profitably  pursued  any  further  in  the  present  work.  For  fuller  details 
the  woi'ks  of  Sir  Lauder  Brunton  or  Professor  Fraser  may  be 
consulted. 

G.  MEDICO-LEGAIiLY. 

This  means  the  evidence  that  a  medical  jurist  will  have  to  bring 
before  the  Court  to  establish  a  charge  of  poisoning. 

Now  the  three  questions  which  constitute  the  fundamentals  of  the 
position  are — 

(1)  "What  was  the  cause  of  death  ? 

(2)  Why  do  you  assert  it  was  poison  ? 

(3)  Why  was  it  not  disease  ? 

To  answer  these  the  medical  jurist  must  therefore  possess  full  notes  in 
writing  on — 

(1)  The  symptoms. 

(2)  The  post-mortem  examination. 

(3)  The  simple  analysis. 

(4)  The  complete  chemical  analysis  (vomit,  urine,  stomach  contents, 

organs,  etc.)  as  to  the  presence  of  minute  quantities  (small  or 
large)  of  definite  poisons  or  poisonous  '  extracts.'  ^ 

The  Symptoms. 

To  go  through  every  possible  symptom  that  might  arise  from 
poison  would  be  to  introduce  a  work  on  medicine,  but  there  are 
certain  points  which  specially  demand  the  attention  of  the  medical 
jurist.    The  following  are  the  most  important : — 

(1)  Their  nature — especially  vomiting,  purging,  convulsions,  coma, 
etc. — the  absolute  time  of  their  occurrence,  and  the  time  relative  to  ^ 
taking  a  meal  or  medicine,  whether  if  present  before  they  were  more 
violent  after  a  meal  or  medicine  or  any  particular  food. 

'  This  is  a  very  convenient  word  adopted  from  M.  Foster's  "Text-book  of 
Physiology"  to  indicate  substances  existing  generally  in  small  quantities  and 
requiiing  special  means  for  their  extraction  from  a  bulk  of  mixed  (organic  and 
norganic)  material.    They  include  alkaloids,  ptomaines,  glucosides,  etc.,  etc. 
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(2)  The  order  of  their  occurrence. 

(8)  Whether  inter-  or  re-mittent,  or  continuous,  becoming  more 
aggravated  up  to  death. 

(4)  Previous  or  contemporary  known  disease. 

(5)  The  time  at  which  he  was  summoned  absolutely  and  rela- 
tively to  tlie  occurrence  of  symptoms.    If  delay,  why  ? 

(6)  Voluntary  explanation  oiiered  of  the  symptoms  (maybe  a  dying 
declaration,  vide  Vol.  I.,  p.  35).  These  must  be  noted  as  nearly  as 
possible  in  the  ipsissima  verba  of  the  patient.  Note  also  any  statements 
made  by  other  persons  present  in  the  room  who  may  be  supposed  to  be 
concerned  in  the  matter. 

(7)  Who  shows  them— i.e.,  many  who  had  taken  a  dish,  or  only  one 

or  two,  etc.  ?  .     ,      -.i     i.  -n        ^  o 

(8)  Had  the  alleged  cause  been  taken  previously  without  ill  ettect 

(9)  Note  any  circumstances  bearing  on  the  question  of  suicide, 
accident,  or  homicide,  usually  not  very  difficult  to  determine  m  cases 
of  poisoning.  • 

(10)  Exact  time  of  death  absolute  and  relative  to  the  swallowing  the 
poison.  If  found  dead,  when  was  the  patient  last  seen  living  or  known 
to  have  been  alive  ? 

(11)  If  the  patient  has  vomited,  the  vomited  matters,  especially  those 
first  ejected,  should  be  procured,  their  odour,  colour,  and  acid  or 
alkaline  reaction  noted  as  well  as  the  quantity.  If  none  are  procurable, 
and  the  vomiting  has  taken  place  on  the  dress,  furniture,  or  floor  of  a 
room,  then  a  portion  of  the  clothing,  sheet,  or  carpet,  may  be  cut  and 
reserved  for  analysis.  If  the  vomiting  has  occurred  on  a  deal  floor,  a 
portion  of  the  wood  may  be  scraped  or  cut  out,  or  if  on  a  stone 
pavement,  then  a  clean  piece  of  sponge  soaked  in  distilled  water  may 
be  used  to  remove  any  traces  of  the  substance.  The  vessel  in  which 
vomited  matters  have  been  contained  will  often  furnish  valuable 
•evidence,  since  heavy  mineral  poisons  fall  to  the  bottom,  or  adhere  to 
the  sides.  Observe  whether  vomiting  has  taken  place  in  the  recumbent 
l)osition  or  not.  If  the  person  has  vomited  in  the  erect  or  sitting 
posture,  the  front  of  the  dress  will  commonly  be  found  covered  with 
the  vomited  matters. 

(12)  Endeavour  to  ascertain  the  probable  nature  of  the  food  or 
medicine  last  taken  and  the  exact  twie  at  which  taken.  Also  ascertain 
the  nature  of  all  the  articles  of  food  used  just  before  the  symptoms 
appeared. 

(13)  Any  suspected  articles  of  food,  as  well  as  the  vomited  matters, 
should  be  sealed  up  as  soon  as  possible  in  a  clean  glass  vessel,  labelled, 
dated,  and  reserved  for  analysis.  Observe  all  surrounding  objects. 
Any  bottles,  paper  packets,  weapons,  or  liquids  lying  about  should  be 
collected  and  preserved.  Any  obviously  recent  stains  on  bedclothes, 
furniture,  etc.,  should  be  saved  if  possible. 

(14)  In  preserving  any  matters  at  all,  whether  vomit,  viscera,  or  casual 
articles,  he  especially  careful  to  seal  them  up  and  keep  them  in  such  a 
wanner  and  place  that  no  one  can  tamjwr  icith  them,  and  that  you  can 
recognise  and  identify  them  at  any  subsequent  stage.  Make  a  careful  list 
of  all  of  them. 

The  patient  may  be  dead  on  arrival  or  die  very  shortly,  and  we  must 
now  consider  the  points  additional  to  the  above  necessary  for  the 
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medical  jurist  to  observe  previous  to  and  in  making  a  post-mortem 
examination. 

(1)  The  attitude  of  the  body  and  dress  and  any  stains  or  marks  of 
destruction  of  the  latter.  There  may  here  be  evidence  as  to  whether  a 
struggle  had  preceded  death,  or  violent  convulsiourf,  proofs  of  the 
nature  of  the  poison — stains  on  dress — or  of  alleged  vomiting, 
diarrhoea,  etc.  (For  examination  of  such  stains,  vide  Vol.  I.,  pp.  107 
et  seq.) 

(2)  Note  the  external  appearance  of  the  body,  whether  the  face  is 
livid  or  pallid,  whether  the  countenance  is  composed  or  distorted. 
These  may  be  of  importance  in  regard  to  the  nature  of  the  poison  and  its 
action.  Poisoning  by  HON,  strychnine,  aniline  dyes,  etc.,  etc,  may 
give  this  preliminary  hint.  The  points  inay  be  corroborative  of,  or 
contradictory  to,  some  other  evidence.  Note  also  any  signs  of  corrosion 
of  lips  and  round  the  mouth  suggesting  corrosive  poisoning. 

(3)  Look  carefully  for  all  marks  of  violence,  bruises,  cuts,  woimds  of 
any  nature  ;  they  might  suggest  either  a  struggle  or  some  form  of 
death  other  than  poison. 

(4)  Note  the  degree  of  warmth  of  the  body  (for  choice  taken  in  the 
rectum  or  vagina),  also  the  presence  or  absence  of  rigor  mortis. 
These  points  are  of  great  value  in  determining  the  time  of  death 
(vide  Yo\.  I.).  In  noting  the  temperature  the  circumstances  (Vol.  I., 
pp.  244  et  seq.)  in  reference  to  rapidity  of  cooling  must  be  observed, 
and  similarly  those  (Vol.  I.,  pp.  268  and  272)  regarding  the  onset  of 
rigidity,  which  is  frequently  influenced  by  poison  in  an  especial  degree. 

(5)  Note  the  time,  both  absolute  and  relative  to  the  supposed  time 
of  death,  at  which  the  autopsy  is  made— this  has  reference  to  signs 
of  putrefaction— and  any  other  points  enabhng  the  examiner  to  fix 
the  (if  unknown)  time  of  death.  In  relation  to  these  external  appearances, 
there  are  none  which  are  specially  indicative  of  poisoning  upon  which 
we  can  safely  rely.  It  was  formerly  supposed  that  the  bodies  of 
persons  who  were  poisoned  putrefied  more  rapidly  than  those  of  others 
who  had  died  from  natural  disease;  and  evidence  for  or  against 
poisoning  was  at  one  time  derived  from  the  external  appearance  of  the 
body.  This  is  now  known  to  be  an  error.  The  bodies  of  persons  poisoned 
are  not  more  rapidly  decomposed,  cceteris  paribus,  than  those  of  others 
who  have  died  a  sudden  and  violent  death  from  any  cause  whatever. 
Indeed,  with  some  (antiseptic)  poisons  it  is  rather  the  I'everse.  for  the 
poison  inhibits  the  action  of  putrefactive  bacteria  {vide  Vol,  1.). 


THE  INTEENAL  APPEAKANCES  AND  SIMPLE 

ANALYSIS. 

There  is  no  special  order  peculiar  to  poisoning  cases  in  which  the 
post-mortem  should  be  done.  The  only  thing  is  that  all  organs  must  be 
examined,  and  for  convenience  we  may  take  the  alimentary  system  first, 
for  it  is  liere,  if  anywhere,  that  special  signs  of  poisoning  are  likely  to 

''''''T*  On  opening  the  body  be  careful  to  note  any  peculiar  smeU 
that  may  be  observable.  Chloroform,  ether,  hydrocyanic  acid,  HOJN, 
and  a  few  other  poisons  may  possibly  give  this  early  suggestion. 
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2.  Note  the  tongue,  mouth,  and  gullet  e^i^en^e  o^^ 
iufl.unxnatiou  or  erosiSn  or  staining  (For  colour  ot^s^d  th  hmt. 
it  ffives  vide  "  Stomach.")  Also  look  lor  scars  and  stuctuie.    A  peison 

af  been  In  own  to  die  from  a  stricture  of  the  gullet  brought  on  by 
iulphuric  acid  eleven  vwnths  after  the  poison  was  swallowed  ;  and  here 
is  no  reason  to  doubt  that  instances  may  occur  of  a  still  moie 
protracted  nature. 

3.  Note  the  stomach. 

(rt)  Its  Walls. 

(1)  Colour  —They  may  be  normal  in  colour  and  appearance ;  m 
fact,  it  is  only  corrosives  and  irritants  that  are  likely  to  markedly  alter 
the  colour.    Nothing  but  an  extensive  experience  in  the  post-mortem 
room  can  enable  a  medical  jurist  to  state  what  is  the  natural  colour, 
but  it  is  commonly  pale,  with  only  a  few  small  vessels  definitely  visible 
on  the  mucous  membrane,  generaUy  arranged  stellately.  It  an  irritant 
has  been  at  work,  it  is  likely  to  be  red,  either  in  large  patches  not  abso- 
lutely uniform  all  over,  or  in  smaller  patches  which  can  be  shown  to  be 
—or  rather  the  patches  which  have  escaped  can  be  shown  to  be— due 
to  foldings  of  the  mucous  membrane  from  intense  spasm  of  the  muscular 
layer.  Genuine  inflammation  from  an  irritant  is  likely  to  show  small 
htemorrhagic  foci,  though  these  may  be  produced  by  violent  vomiting 
due  to  other  causes  than  administered  poison.    Be  cautious,  m  fact, 
from  mere  redness  in  assigning  irritant  poisoning  as  the  cause.  Other 
colours  than  red  may  be  present  and  due  to  definite  causes.  For  instance, 
mercury  commonly  causes  a  slate-coloured  stain;  arsenic  may  show 
white  particles  adherent,  or  possibly  a  yellow  sulphide  which  has  been 
found  long  (months  at  least)  after  death;  strong  sulphuric  acid  and 
possibly  concentrated  oxalic  acid  are  likely  to  have  blackened  or 
charred  the  wall;  nitric  acid  will  have  probably  turned  it  yellow 
(xanthoproteic  action)  ;  carbolic  or  hydrochloric  may  have  turned  it 
white  and  shrivelled,  though  they  commonly  enough  also  blacken  it,  as 
the  editor  can  afiirm  from  personal  observation.    The  congestion  out- 
side the  stomach  may  be  difi"erentiated  from  hypostasis  by  stretching 
(vide  Vol.  I.).    The  colour  may  possibly  be  due  to  bile  (yellowish  red), 
when  there  will  be  no  signs  of  inflammation,  and  the  colour  will  be 
outside;  or  to  fruit  juice,  it  is  then  uniform  and  also  without  signs  of 
inflammation. 

There  is  an  important  class  of  cases  in  Avhicli  redness  of  the  mucou& 
membrane  of  the  stomach  is  found  after  death  not  dependent  on  the 
action  of  poison  or  on  any  easily  assignable  cause.  These  cases,  owing 
to  their  being  so  little  known,  and  involved  in  much  obscurity,  deserve 
the  attention  of  medical  jurists,  since  the  appearances  closely  resemble 
those  produced  by  irritant  poison.  A  person  ma}'^  die  without  sufl'ering 
from  any  symptoms  of  disordered  stomach  ;  but  on  an  inspection  of 
the  body  a  general  redness  of  the  mucous  membrane  of  this  organ 
will  be  found,  not  distinguishable  from  the  redness  which  is  so  com- 
monly seen  in  arsenical  poisoning.  Several  cases  of  this  kind  have 
occurred ;  and  drawings  which  have  been  made  of  the  appearances 
presented  by  the  stomach  are  preserved  in  the  museum  collection  at 
Guy's  Hospital.  In  January,  1904,  the  editor  met  with  a  similar  case 
.  in  the  post-mortem  room  at  the  London  Hospital.  He  was  quite  at  a 
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loss  to  account  for  it,  as  there  was  nothing  in  the  symptoms  preceding 
death,  nor  in  the  cause  of  death  (heart  disease),  to  wliich  it  couhl  be 
attributed.  This  condition  is  not  infrequent  after  death  from  heart 
disease.  Tidy  was  of  opinion  that  there  is  always  ecchyniosis  of  the 
stomach  after  death  from  arsenical  poisoning ;  but  Dr.  Stevenson  met 
with  several  cases  in  wliich  this  condition  hnd  not  existed. 

The  redness  of  the  lining  membrane  of  the  stomach,  in  cases  of 
poisoning,  is  so  speedily  altered  by  putrefaction,  when  circumstances 
are  favourable  to  this  process,  as  frequently  to  render  it  impossible  for 
a  witness  to  speak  with  any  certainty  upon  its  cause.  Putrefactive 
infiltration  from  the  blood  contained  in  the  adjacent  viscera  and  muscles 
will  give  a  reddish  appearance  to  a  stomach  otherwise  in  a  healthy 
condition.  Great  dispute  has  arisen  respecting  the  length  of  time 
during  which  redness  of  the  stomach  produced  by  an  irritant  will  be 
recognisable  and  easily  distinguishable  from  jjutrefactive  changes.  It 
is  sufficient  to  say  that  no  certain  rule  can  be  laid  down  on  the  subject ; 
it  must  be  left  to  the  knowledge  and  discretion  of  the  witness.  The 
author  has  seen  the  well-marked  appearances  of  inflammation  produced 
by  arsenic  in  the  stomach  and  duodenum  in  an  exhumed  body  twenty- 
eight  days  after  interment  {R.  v.  Jennings,  Berks  Lent  Ass.,  1845) ; 
and  iu  other  instances  the  reddened  state  of  the  mucous  membrane, 
in  a  case  of  arsenical  poisoning,  was  plainl}'  perceptible  on  removing  a 
layer  of  arsenic  nineteen  months  and  twelve  months  respectively  after 
interment.  (See  on  this  question  a  case  of  suspected  poisoning  by 
Orfila,  "Ann.  d'Hyg.,"  1839,  1,  127.)  If,  however,  there  should  be  a 
reasonable  doubt  respecting  the  cause  of  redness,  and  no  poison  is 
detected,  it  would  be  unsafe  to  rely  upon  this  appearance  as  evidence 
of  poisoning. 

(2)  Ulcers. — If  the  corrosive  have  been  sufficiently  Strong  to  pro- 
duce ulceration  there  will  also  be  signs  of  very  intense  inflammation, 
which  should  prevent  such  ulcers  being  mistaken  for  cancerous,  chronic 
simple,  acute  simple,  and  tubercular  ulcers,  none  of  which  in  other 
respects  look  like  those  of  corrosives,  when  the  case  is  one  of  recent 
poisoning  at  any  rate.  When  the  poisoning  is  of  older  date  it  is 
impossible  to  dilierentiate  the  ulcer  from  a  simple  chronic  ulcer  by  its 
appearance  only,  tliough  the  history  and  other  circumstances  in  the 
ulceration  may  do  so.     Thus — 

In  March,  1904,  the  editor  opened  the  stomach  of  a  young  adult  who  iu  the 
lirevious  September  had  swallowed  a  corrosive  by  accident.  His  main  symptoms  had 
been  gastric  pain  and  vomiting  ever  since,  and  he  died  of  exhaustion.  The  stomach 
•n  as  very  thin  and  distended,  chiefly  upwards  under  the  ribs.  Over  an  area  at  the 
pyloric  end  of  the  stomach,  roughly  the  size  of  the  hand  with  the  fingers  together, 
was  a  stellate  scar,  with  bands  of  thickening,  very  like  the  scar  of  an  extensive 
l)urn  on  the  skin.  A  second  unhealed  ulcer  occupied  the  exact  pyloric  orifice  and 
about  an  inch  each  of  gastric  and  duodenal  mucous  membrane.  There  was  in  addition 
a  scar  with  longitudinal  lines  and  patches  of  thickening  in  the  last  thi-ee  inches  of 
the  oesophagus. 

It  was  2>ossible  from  the  superficial  character  and  large  extent  -of 
the  scar  in  the  stomach  to  assert  that  it  had  come  from  a  large 
superficial  wound  of  the  organ,  and  to  say  that  such  was  probably  from 
a  poison,  because,  had  such  an  extensive  ulcer  been  due  to  disease,  it 
would,  according  to  all  experience,  have  caused  adhesion  between  the 
stomach  and  the  neighbouring  viscera,  and  of  such  adhesion  there  was 
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no  trace.  The  ulcer,  still  unhealed,  actually  m  the  grij)  of  the  pyloru, 
cou  1  not  be  distinguished  by  its  appearance  from  one  due  to  diseases, 
bu  s  verv  position,  extremely  unusual  in  disease  and  equally  co.nnion 
the  resuli  of  corrosives,  was  strongly  suggestive.  In  the  oesophagus 
simple  ulceration,  ^vith  a  consequent  scar,  is  practically  "nk^rnvn 
Cancerous,  diphtheritic,  and  tubercular  are  the  only  ones  except  those 

due  to  corrosion.  .  ^      i    i      +  i  . 

In  irritant  poisoning,  the  stomach  is  occasionally  found  ulcerated  , 
but  this  is,  comparatively  speaking,  a  rare  occurrence.    In  such  cases 
the  mucous  membrane  is  removed  in  small  distinct  circular  patches, 
under  the  edges  of  which  the  poison  (arsenic)  may  be  found.  Ulcera- 
tion of  the  stomach  is  a  more  common  result  of  disease  than  of  tlie 
action  of  poison.    It  is  worthy  of  remark,  as  a  means  of  distinction, 
that  ulceration  has  never  been  known  to  take  place  from  arsenic  or  any 
irritant  poison  until  symptoms  indicative  of  irritant  poisoning  have 
occurred    while  the  ulcers  of  disease  are  frequently  latent  until 
perforation  or  hgemorrhage  leads  to  a  fatal  result.    In  ulceration  Irom 
disease,  the  mucous  membrane  is  commonly  only  reddened  m  the 
neighbourhood  of  the  ulcer.    In  ulceration  from  poison,  the  redness  is 
(reirerally  diffused  over  other  parts  of  the  stomach,  as  well  as  over  the 
duodenum  and  small  intestines.    A  case,  however,  occurred  in  Guy's 
Hospital  some  years  ago  in  which,  with  a  small  circular  patch  of 
ulceration  near  the  cardiac  opening,  the  whole  mucous  membrane  was 
red  and  injected ;  but  this  singular  condition  of  the  stomach,  so  closely 
resembling  the  effects  of  an  irritant  poison,  was  unaccompanied  by  any 
marked  symptoms  of  irritation  during  life.    In  disease,  however,  the 
ulceration  may  be  at  the  pyloric  end  of  the  stomach  {Guy's  Hosp. 
Gaz.,  1888,  p.  136).    The  history  of  a  case  previous  to  death  will 
thus  commonly  enable  us  to  determine  to  what  cause  the  ulceration 
found  may  be  due.    As  a  final  distinction  between  poison  and  disease, 
it  is  weir  to  note  that  in  the  former  there  will  be  a  dead  slough  over 
the  ulcer,  while  in  disease  such  a  slough  (or  scab,  as  it  were,  in  popular 
language)  is  never  seen  except  with  cancer.    With  regard  to  this  latter 
affection,  cancer,  a  problem  might  arise  in  an  old  poisoning  case  as 
follows.    Cases  are  reported  (the  editor  has  seen  at  least  two  cases) 
in  which  a  chronic  ulcer  of  the  stomach  has  existed  with  cancer  in 
such  connection  as  to  suggest  in  the  strongest  possible  manner  that  the 
cancer  was  the  actual  immediate  result  of  the  (irritation  of)  simple 
ulcer:  if  the  original  simple  ulcer  were  due  to  poison  a  grave  respon- 
sibility might  be  thrown  on  the  medical  jurist  of  deciding  whether 
death  was  due  to  the  poison  or  whether  the  cancer  would  have  arisen 
in  any  case :  another  (sarcomatous)  form  of  malignant  tumour  (in  the 
limbs)  is  frequently  reported  to  arise  from  a  blow. 

(3)  Other  Conditions  of  the  Walls. 

Softening. — The  coats  of  the  stomach  are  not  unfrequently  found 
so  soft  as  to  yield  and  break  down  under  very  slight  pressure :  and  this 
may  be  the  result  either  of  poisoning,  of  some  spontaneous  morbid 
change  in  its  structure  during  life,  or  of  the  solvent  action  of  the 
gasti-ic  juice  after  death.  As  this  condition  of  the  stomach,  when 
caused  by  poison,  is  produced  by  those  substances  only  which  possess 
corrosive  properties,  it  follows  that  in  such  cases,  traces  of  their  action 
will  be  perceived  in  the  mouth,  throat,  and  gullet.    In  softening  from 
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aisease,  the  change  will  be  confined  to  the  stomach  alone,  and  it  is 
<;ommonly  found  only  at  the  cardiac  or  greater  end  of  the  organ.  The 
txlitor  has  once  seen  post-mortem  digestion  of  the  oesophagus  witli 
much  softening  and  perl'oration.  When  softening  is  really  caused  by 
nn  irritant  poison,  it  is  generally  attended  by  other  striking  and  unam- 
biguous marks  of  its  operation.  Softening  is  not  to  be  regarded  as 
a  common  character  of  poisoning  :  it  is  only  an  occasional  appearance. 
Softening  can  never  be  inferred  to  have  proceeded  from  poison,  unless 
•other  well-marked  changes  are  present,  or  unless  the  poison  is  dis- 
covered in  the  softened  parts.  The  stomachs  of  infants  have  been 
frequently  found  softened  from  natural  causes :  such  cases  could  not 
be  mistaken  for  poisoning,  since  the  history  of  them  during  life,  the 
want  of  other  appearances  indicative  of  poisoning,  and  the  total 
absence  of  poison  from  the  viscera,  would  prevent  such  a  suspicion 
from  being  entertained. 

It  is  in  poisoning  by  the  alkalies  that  such  softening  is  most 
commonly  found  (so  far,  that  is,  as  jioisons  are  concerned),  they  have  a 
great  tendency  to  cause  any  tissues  with  which  they  come  in  contact  to 
xissume  a  soft  soapj'^  feel  and  consistency,  though  they  perhaps  as  often 
(esiDecially  if  concentrated)  harden  and  shrivel  the  stomach. 

Actual  perforation  is  occasionally  witnessed  when  the  strong  mineral 
acids  have  been  taken,  especially  sulphuric  acid;  it  is  much  less 
common  with  the  other  acids.  The  stomach,  in  such  cases,  is 
blackened  and  extensively  destroyed,  the  aperture  is  large,  the  edges 
are  rough  and  irregular,  and  the  coats  are  easily  lacerated.  The  acid 
escapes  into  the  abdomen,  and  ma}'^  be  readily  detected  there  by 
chemical  analysis.  The  perforation  caused  by  irritant  poison  (arsenic), 
is  but  little  known.  There  are  but  few  instances  on  record.  In  a 
great  number  of  poisoned  subjects  examined  during  many  j^ears  at 
Guy's  Hospital,  not  a  single  case  occurred.  It  must  then  be  looked 
upon  as  a  rare  appearance  in  cases  of  irritant  poisoning. 

Pei'foration  from  poison  must  be  carefully  distinguished  from 
perforation  from  disease  and  also  from  the  spontaneous  or  digestive 
perforation.  There  should  be  no  difficulty  in  the  former  case,  for  the 
ulcer  of  disease,  when  free  from  adhesions  and  thickening,  never  shows 
the  signs  of  intense  irritation  which  must  be  met  with  when  poison 
has  gone  so  far  as  to  perforate,  and  in  the  majority  of  cases  there  are 
either  old  adhesions  to  other  organs  or  (and)  great  thickening  of  the 
coats  of  the  stomach  from  scarring.  The  aperture  of  perforation  is 
totally  different  in  the  two  cases ;  in  poison  it  is  ragged  and  irregular 
with  torn  edges,  in  disease  it  is  more  or  less  rounded,  punched  out  as 
it  were.  As,  however,  perforation  from  an  ulcer  is  perhaps  the  disease 
above  all  others  which  most  closely  resembles  irritant  poisoning,  it 
may  be  well  to  insert  the  following  features  in  the  history. 

The  principal  facts  observed  with  regard  to  idiopathic  perforatmg 
ulcer  are  the  fiillowing  :— 1.  It  often  attacks  young  women  from  eighteen 
to  twenty-three  years  of  age.  2.  The  preceding  illness  may  be  extremely 
slight;  sometimes  there  is  merely  loss  of  appetite,  or  a  capricious 
appetite  with  uneasiness  after  eating.  3.  The  attack  commences  with 
a  sudden  and  most  severe  pain  in  the  abdomen,  generally  soon  after  a 
meal.  In  irritant  poisoning  the  pain  usually  comes  on  gradually,  and 
slowly  increases  in  severity.     4.  Vomiting,  if  it  exists  at  all,  is 
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commonly  slight,  and  is  chiefly  confined  to  what  is  swallowecl.  l^iere 
rr  puVginl;  the  howels        ^--^ a  ^^^^^^^^^^^ 

^;i^lrr\he  —  Peviod  of  d^hint^e  n.^^ 

^^r^t^n:;:  ^^ir  t^^y^u. 

^nd  it  aTpeavs  probable  that  a  considerable  tune  "--t  f  ap^^  ^/^^ 
such  an  effect  could  be  produced  by  this  or  any  irritant.    6.  In 
perforation  from  disease,  the  symptoms  and  death  are  clearly  referable 

0  pei'tonitis.  Notwithstanding  the  well-marked  cliffe-nces  ab^^^^ 
described,  it  is  common  to  meet  with  cases  of  imputed  Po^son  ng 

Se  death  has  really  occurred  from  peritonitis  following  perfomUon 
from  disease ;  one  of  them  will  be  found  elsewhere  recorded  Guy  s 
IIosp  Eep  ,  1850,  p.  226).  In  another,  the  body  was  exhumed  after 
several  months'  burial,  and  the  stomach  was  found  perforated  from 
disease  in  the  usual  situation. 

The  spontaneous  or  digestive  perforation  is  not  a  very  common 
phenomenon.  AVilks  thinks  that  it  is  so  rare  a  condition  that  it  is 
not  met  with  once  in  five  hundred  cases.  In  two  cases  m  which  it 
was  observed,  one  patient  had  died  from  albuminuria  and  the  other 
from  head  affection  ;  but  in  neither  of  these  could  there  be  found  any 
peculiarities  regarding  their  food,  the  time  of  the  ast  meal,  or  the 
state  of  the  bodies,  to  account  for  the  spontaneous  destruction  o  the 
coats  of  the  stomach.  In  January,  1845,  the  author  met  with  an 
instance  of  this  perforation  in  a  child  between  two  and  three  years 
of  age. 

It  was  seized  with  convulsions,  became  insensible,  and  died  twenty-three  horn's 
afterwards.  After  death,  the  greater  end  of  the  stomach  was  found  destroyed  to 
the  extent  of  three  inches,  and  the  edges  were  softened  and  blackened  There  was 
no  food  in  the  stomach,  and  nothing  had  passed  into  the  organ  for  thirty-two  hours 
before  death.  It  was  therefore  impossible  to  ascribe  death  to  the  perioration,  or 
the  perforation  to  poison  {Med.  Oaz.,  vol.  36,  p.  32). 

The  editor  agrees  in  the  main  with  the  above  conclusions  of  Wilks, 
but  vide  Vol.  I.  for  further  remarks  on  the  subject.  An  inspec- 
tion of  the  bodj^  with  a  general  history  of  the  case,  will  commonly 
suffice  to  remove  any  doubt  in  forming  an  opinion  whether  the 
extensive  destruction  so  commonly  met  with  has  or  has  not  arisen 
from  poison.  Thus,  in  a  cadaveric  perforation,  the  aperture  is 
generally  situated  in  that  part  of  the  stomach  which  lies  to  the  left 
of  the  cardia  ;  it  is  very  large,  of  an  irregular  form,  and  ragged  and 
pulpy  at  the  edges,  which  have  the  appearance  of  being  scraped. 
The  mucous  membrane  of  the  stomach  is  not  found  inflamed.  There 
is  occasionally  slight  redness,  with  dark  brown  or  almost  black  lines 
(strife)  in  and  near  the  dissolved  coats,  which  have  an  acid  reaction. 
It  can  only  be  confounded  with  perforation  by  the  action  of  corrosives; 
but  the  well-marked  symptoms  during  life  and  the  detection  of  the 
substance  after  deatli,  together  with  the  changes  in  the  throat  and 
gullet,  will  at  once  indicate  the  perforation  produced  b}'^  corrosive 
poison.  The  cardinal  point  of  destruction  is  the  complete  absence 
of  peritonitis  in  the  cadaveric  perforation.  A  case  of  extensive  per- 
foration of  the  stomach,  as  the  result  of  the  action  of  the  gastric 


368 


POISONING— THE  AUTOPSY  IN. 


fluids,  1ms  been  reported  by  Barnes.  (See  Med.  Gaz.,  vol.  41. 
p.  293.) 

Such  perforations  are  no  doubt  due  to  the  action  of  an  active 
gastric  juice  on  dead  tissues. 

Hardening. — This  is  not  a  frequent  result  of  poisoning,  but  is 
occasionally  found.  The  author  has  met  Avith  an  instance  in  which 
the  coats  of  the  stomach  were  considerably  hardened  by  sulpliuric 
acid ;  and  T>v.  Stevenson  has  found  that  carbolic  acid  usually  hardens 
the  tissues  with  which  it  comes  in  contact. 

(4)  The  Contents  of  the  Stomach.— The  walls  must  be  carefully 
examined  for  fragments  of  poison  adberent  to  it.  Bismuth,  calomel, 
arsenic,  chalk,  fragments  of  leaves  or  fruit,  cantharides,  etc.,  etc.,  may 
all  of  them  be  possibly  found  in  this  situation. 

Then  the  free  contents  must  be  also  carefully  observed  and  noted 
down  with  reference  to 

(a)  Quantity.  "]  Of  great  importance  for  corroborating  or 

{h)  General  nature,  I  contradicting  evidence  from  other  sources 
food,  etc.  as  to  time  and  nature  of  last  meal,  presence 

(c)  Colour,  etc.        J     of  vomiting,  etc.,  etc. 

(d)  The  presence  of  matters  not  commonly  considered  as  foods : 
cantharides  wings,  berries  or  leaves  or  other  parts  of  plants,  bile, 
blood,  and  articles  such  as  nails,  pins,  glass,  etc.,  distinctly  foreign. 

(e)  Odour. — By  simple  smell  many  substances  may  be  detected. 
Opium,  chloroform,  carbolic  acid,  phosphorus,  hydrocyanic  acid  or 
cyanides,  benzene,  camphor,  are  illustrations.  If  the  contents  have  no 
smell  in  the  cold,  a  small  quantitj'^  may  be  warmed  gently  in  a  clean 
beaker,  and  tbe  nose  again  applied.  Nicotine,  cocaine,  phosphorus 
(garlic  smell),  even  carbolic  acid,  may  thus  become  more  apparent.  It 
is  well  to  get  two  or  three  independent  persons  to  note  the  odour  both 
in  the  cold  and  when  the  contents  are  warmed. 

(/)  Reaction  to  litmus  paper — alkaline — suggests  poisoning  by 
corrosive  alkalies  ;  neutral  gives  little  positive  information,  but  sug- 
gests such  vomiting  as  to  have  exhausted  tbe  acid-secreting  cells ;  acid 
is  the  natural  reaction.  The  violence  of  it  may  suggest  a  strong  acid 
poison,  but  if  some  poison  is  certainly  present,  and  there  are  no  gross 
naked  eye  changes,  an  acid  reaction  makes  it  probable  that  the  poison 
will  require  the  prolonged  search  of  tbe  next  section. 

(g)  Note  any  other  special  characters  not  included  above. 

4.  Note  the  duodenum  and  its  contents  with  the  same  care,  and 
for  similar  purposes,  as  the  stomach  :  poisons  rarely  cause  duodenal 
ulcers,  but  inflammation  is  frequently  met  with  here,  as  in  arsenical 
poisoning,  for  example.  Inasmuch  as  the  duodenum  lies  so  near  to  the 
gall  bladder,  we  must  repeat  the  caution  not  to  mistake  a  yellow  or  green 
discoloration  produced  by  bile  as  a  sign  of  inflammation  or  of  poison. 

6.  Pi'oceed  then  to  note  the  condition  of  the  rest  of  the  small 
intestine.  It  is  very  rare  indeed  for  inflammation  from  irritants — i.e., 
poisons — to  reach  far  down  from  the  stomach  ;  very  extensive  inflam- 
mation is  far  more  likely  to  occur  from  disease  or  from  decomposed 
food.  It  may  be  said  that  ulceration  of  the  small  intestine  is  always 
due  to  disease,  tubercle  typhoid,  or  possibly  so-called  stercoral  ulcers. 

6.  The  state  of  the  large  intestine  and  of  its  contents,  even  more 
carefully  than  that  of  the  small,  must  next  be  observed.  Arsenic 
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seems  to  have  a  special  effect  upon  the  rectum  wlien  no  traces  of  it  can 
be  found  between  duodenum  and  colon.  The  discovery  of  hardened 
fffices  in  the  colon  and  rectum  ma}'-  go  a  long  way  towards  proving  or 
disproving  a  history  of  purging  before  death.  Some  care  must  be 
exercised  in  ascertaining  that  tlie  purging  was  genuine,  and  not  a  mere 
false  diarrhoea  mucus  and  blood  with  tenesmus,  for  in  1896  the  editor 
found  a  colon  and  rectum  full  of  hnrd  scybala  in  a  patient  who  was 
stated  to  have  had  a  lot  of  diarrhoea  previous  to  his  death,  which  had 
nothing  to  do  with  poisoning.  The  point  might  be  of  very  great 
importance  in  chronic  or  secret  poisoning. 

7.  All  the  other  viscera — lungs,  heart,  brain,  spinal  cord,  uterus, 
ovaries,  kidneys,  liver,  etc. — must  be  equally  carefully  examined  for 
signs  of  disease  of  which  the  patient  might  have  died,  for  negative 
evidence  of  this  description  is  one  of  the  first  things  to  rouse  a  suspicion 
of  i^oisoning  in  some  cases  that  have  not  been  carefully  observed 
during  life. 

8.  Tlie  bladder  and  (in  females)  the  vagina  should  be  particularly 
examined,  for  poison  has  been  known  to  be  introduced  into  the  body 
by  these  channels. 

The  onl}^  details  in  the  above  manipulations  that  require  special 
mention  are — 

(1)  Ligature  the  stomach  at  each  end  before  opening  or  removing  it. 

(2)  Ligature  the  duodenum  at  each  end  before  opening  or  removing  it. 

(3)  If  either  of  these  viscera  is  to  be  opened  at  once,  place  it 
unopened  in  a  clean  dish,  so  that  it  and  its  contents  are  not  contaminated 
with  unknown  materials. 

(4)  Similarly  on  opening  the  bladder  aspirate  its  contents  into  a 
clean  bottle. 

(5)  Take  care  that  every  viscus  or  material  that  requires  to  be  saved 
is  placed  in  a  clean  vessel  securely  sealed  and  also  numbered  or  marked 
in  such  a  way  as  to  be  identifiable.  Do  not  wrap  them  up  in  the  first 
piece  of  paper  that  comes  to  hand  nor  place  them  in  any  old  and  dirty 
bottle.  A  case  has  broken  down  because  a  piece  of  wall-paper  contain- 
ing arsenic  was  once  thus  used,  and  another  one  because  the  medical 
witness  could  not  swear  that  an  old  pickle-jar  obtained  from  an  oil-shop 
was  clean  when  he  placed  in  it  some  material  for  examination. 

It  is  necessary  to  bear  in  mind  on  these  occasions  that  the  body  is 
inspected,  not  merely  to  show  that  the  person  has  died  from  poison, 
but  to  prove  that  he  has  not  died  from  any  natural  cause.  Medical 
practitioners  commonly  give  their  attention  exclusively  to  the  first 
point ;  while  lawyers,  who  defend  accused  parties,  very  properly  direct 
a  most  searching  examination  to  the  last-mentioned  point,  i.e.,  the 
healthy  or  unhealthy  state  of  those  organs  which  are  essential  to' life, 
and  with  wliich  the  poison  has  not  probably  come  in  contact.  The 
usual  causes  of  sudden  death  have  ,  their  seats  commonly  in  the  brain 
the  heart  and  its  great  vessels,  or  in  the  lungs.  Marks  of  effusion  of 
blood,  congestion,  inflammation,  suppuration,  or  a  diseased  condition 
oi  the  valves  of  the  heart,  sliould  be  sought  for  and  accurately  noted, 
whatever  may  be  the  condition  of  the  abdominal  viscera.  It  has  also 
been  recommended  that  an  examination  of  the  spinal  marrow  should  be 
made.  If  the  cause  of  death  be  obscure  after  the  general  examination  of 
the  body,  tliere  is  good  reason  for  inspecting  the  condition  of  this  organ. 
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In  cases  of  cJironic  iwisoning  tliei'e  is  sometimes  great  difficulty  in 
iissigning  death  exclusively  to  the  original  action  of  the  poison,  since 
the  habits  of  life  of  the  person,  a  tendencj'  to  disease,  and  other 
circumstances,  may  have  concurred  either  to  accelerate  or  produce  a 
fatal  result.  To  connect  a  stricture  of  the  gullet  (proving  fatal)  with 
the  effects  of  poisoning  by  a  mineral  acid,  it  would  be  necessary  to  show 
that  there  was  no  tendency  to  this  disease  before  the  acid  was  adminis- 
tered ;  that  the  symptoms  appeared  soon  after  the  first  effects  of  the 
poison  went  off ;  that  these  symptoms  continued  to  become  aggravated 
until  the  time  of  death  ;  and, lastly,  that  there  was  no  other  cause  to  which 
death  could  with  any  probability  be  referred.  These  remarks  apply 
equally  to  the  secondary  fatal  effects  of  any  poisons,  such,  for  instance,  as 
the  salivation  occasionally  induced  by  corrosive  sublimate,  and  the  exhaus- 
tion and  depression  which  are  caused  by  tartarated  antimony,  when  the 
acute  symptoms  of  poisoning  by  these  substances  have  passed  away.  _ 

It  is  important,  as  a  last  general  remark  on  the  autopsy,  to  bear  in 
mind  that,  except  for  corrosives  and  irritants,  it  is  extremely  easy  and 
common  for  poison  to  destroy  life  without  leaving  any  naked  eye 
changes,  and  proofs  of  poison  must  be  derived  either  from  quite  other 
sources  or  from  the  detailed  chemical  examination. 


THE  COMPLETE  ANALYSIS  AND  THE  DUTIES  OF  THE 

EXPEET  ANALYST. 

Before  undertaking  to  appear  in  court  the  expert  analyst  must  be 
prepared  to  answer  the  following  questions,  because  in  court  all  the 
points  must  be  proved  to  the  hilt.  The  strength  of  a  chain  is  that  of 
its  weakest  link,  and  many  cliarges  of  poisoning  have  broken  down 
through  oversight  of  some  apparently  irrelevant  detail. 

1.  When,  Where,  and  from  Whom  did  you  receive  the 

Articles  which  you  have  Analysed?— These  are  but  elementary 
and  obvious  questions  in  regard  to  the  identity  of  substances  received ; 
they  only  emphasise  the  importance  of  immediately  making  written  notes 
upon  such  serious  matters. 

2.  In  what  State  was  it  Received?— IFerc  tlmj  secured  w 
any  icay  ?—if  so,  how  I—or  exposed,  lurapjjed  in  paper,  rag,  etc.,  in 
an  open  box  or  tin,  etc.,  etc.  ?  Did  yon  receive  more  than  one  oh]ect  i 
If  so  how  many  ?  Was  each  separately  labelled,  or  m  a  separate 
receptacle  :^  What  quantity  was  there  of  each  by  weight  or  measure  f 
Solid  «  Liquid  ?— These  are  searching  questions  on  the  identity  ol 
what  was  preserved  by  the  maker  of  the  autopsy  with  what  was 
received  by  the  analyst.  A  few  remarks  have  already  been  made  in 
notes  on  the  autopsy,  but  the  matter  is  so  important  that  Dr.  iayloi  s 
original  remarks  must  be  inserted  in  full.    He  said: 

It  is  necessary  to  observe  that  all  legal  authorities  rigorously  insist 
upon  proof  being  adduced  of  the  identity  of  the  vomited  matters  or 
other  liquids  taken  from  the  body  of  a  deceased  person  when  poison- 
ing is  suspected.  Supposing  that  during  the  examination  the  stomach 
and  viscera  are  removed  from  the  body,  they  should  never  be  placed 
on  any  surface,  or  in  any  vessel,  until  we  have  first  ascertained  that  the 
surface  or  vessel  is  perfectly  clean.    If  this  point  be  not  attended  to 
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it  will  be  in  the  power  of  counsel  for  the  defence  to  raise  a  doubt  in 
the  minds  of  the  jury  whether  the  poisonous  substance  might  not  have 
b  en  accidentally  present  in  the  vessel  used  Tins  may  be  regarded 
as  a  very  remote  presumption ;  but,  nevertheless,  it  is  upon  technical 
objections  of  this  Idnd  that  acquittals  follow  ui  spite  of  the  strongest 
presumptions  of  guilt.  This  is  a  question  for  which  every  medical 
witness  should  be  prepai-ed,  whether  lie  is  giving  us  evidence  at  a 
coroner's  inquest,  or  in  a  court  of  law.  Many  might  feel  disposed  to 
regard  matters  of  this  kind  as  involving  unnecessary  nicety  and  care, 
but  if  they  are  neglected  it  is  possible  that  a  case  may  be  at  once 
stopped,  so  that  the  care  subsequently  bestowed  upon  a  chemical 
analysis  will  be  labour  thrown  away.  Evidence  of  the  presence  ot 
poison  in  the  contents  of  a  stomach  was  once  rejected  at  a  trial  lor 
murder  because  they  had  been  hastily  thrown  into  a  jar  borrowed  from 
a  neighbouring  grocer's  shop  ;  and  it  could  not  be  satislactori  y  proved 
that  the  jar  was  clean  and  entirely  free  from  traces  of  poison  (m  which 
the  grocer  dealt)  when  used  for  this  purpose.  When  the  life  of  a  human 
being  is  at  stake,  as  in  a  charge  of  murder  by  poisoning,  the  shghtest 
doubt  is  always  interpreted  in  favour  of  the  accused. 

Not  only  must  cleanvessels.be  used  for  receiving  any  liquid  destined 
for  subsequent  chemical  analysis,  but  care  must  be  taken  that  the 
identity  of  a  substance  is  preserved,  or  the  most  correct  analysis  after- 
wards made  will  be  inadmissible  as  evidence.    The  suspected  substance, 
when  once  placed  in  the  hands  of  a  medical  man,  should  never  be  let 
out  of  his  custody.    It  should  be  kept  sealed  under  his  private  seal, 
and  locked  up  while  in  his  possession,  in  a  closet  to  which  no  other 
person  can  have  access.    If  he  has  once  let  the  article  out  of  his  hands, 
and  allowed  it  to  pass  through  the  hands  of  several  other  persons,  he 
complicates  the  evidence  for  the  prosecution  by  rendering  it  indis- 
pensable for  these  persons  to  state  under  what  circumstances  it  was 
placed  while  in  their  possession.    The  exposure  of  a  suspected  sub- 
stance on  a  table,  or  in  a  closet  or  room  to  which  many  have  access, 
may  be  fatal  to  its  identity ;  for  the  chemical  evidence  so  important  in 
a  criminal  investigation  will  probably  be  altogether  rejected  by  the 
court.    A  case  was  tried  in  which  an  analysis  of  certain  matters  vomited 
by  a  person  poisoned  with  arsenic  was  not  admitted  as  evidence  against 
the  i^risoner  because  the  medical  man  had  left  them  in  the  custod}^  of 
two  women ;  and  these  women  had  allowed  the  vessel  containing  the 
suspected  liquid  (which  was  proved  to  contain  arsenic)  to  be  exposed  in 
a  room  open  to  the  access  of  many  persons.    In  another  case,  the 
analysis  of  some  suspected  liquids  was  not  allowed  in  evidence  because 
the  practitioner,  who  lived  in  the  country,  and  was  unwilling  to  take 
the  responsibility  of  analysing  them,  had  sent  them  up  to  town  by  a 
carrier,  to  be  examined  by  a  chemist.    If  sealed  by  a  private  seal,  and 
this  is  observed  by  the  receiver  to  be  unbroken  before  he  proceeds  to 
an  analysis,  this  mode  of  transmission  may  not  perhaps  be  objected  to. 
"When  any  article  is  reserved  for  analysis,  care  should  be  taken  to  at  once 
attach  to  it  immovably,  or  to  the  vessel  containing  it,  a  label,  upon 
which  are  plainly  written  in  ink  the  name  of  the  deceased  and  the  date, 
including  the  day  of  the  week  and  month.    This  is  especially  necessary 
when  there  are  two  or  more  articles  for  analysis.    The  greatest  incon- 
venience has  resulted  from  the  neglect  of  this  simple  precaution. 
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Preserving  Articles  for  Analysis.— In  removing  viscera  or 
liquids  from  the  body,  and  reserving  them  for  analysis,  it  is  necessary  to 
observe  certain  precautions.  A  clean  vessel  witli  a  wide  mouth  should  be 
selected  ;  it  should  be  only  sufficiently  large  to  hold  the  organ  or  liquid 
(the  less  air  remaining  in  it  the  better)  ;  it  should  be  secured  by  a 
closely  fitting  clean  cork,  covered  witli  bladder  or  gutta-percha  tissue. 
A  piece  of  skin,  sheet-caoutchouc,  or  gutta-percha  should  then  be  tied 
over  the  mouth.  It  should  lastly  be  covered  with  a  layer  of  white 
leather.  In  this  way  any  loss  by  evaporation  or  decomposition  is  pre- 
vented, and  the  viscera  may  be  preserved  in  a  cool  place  for  some  time. 
If  the  mouth  of  the  vessel  be  too  wide  for  a  cork,  tlie  other  articles 
cannot  be  dispensed  with.  Paper  only  should  not  be  used:  the 
appearances  after  death  of  the  viscera  of  an  infant,  suspected  to  have 
died  from  poison,  have  been  entirel}'-  destroyed  hy  drying  from  the 
evaporation  which  took  place  through  the  layers  of  paper  with  which 
the  vessel  in  which  they  were  contained  was  covered.  The  prac- 
titioner should  bear  in  mind  that  all  these  matters  are  likely  to  come 
out  in  evidence  ;  and  whatever  is  worth  doing  at  all  is  worth  doing 
well.  For  reasons  already  stated,  antiseptic  chemical  compounds 
should  not  be  used. 

The  articles  used  for  the  preservation  of  viscera  should  in  all  cases 
be  scruiDulously  examined.  Some  kinds  of  calico  are  dressed  v/ith 
arsenic  and  starch  paste,  and  many  kinds  of  wrapping-paper  as  well  as 
wall-papers  are  strongly  impregnated  with  this  poison.  An  observation 
made  by  Aickin  shows  that  this  is  not  an  unnecessaiy  caution.  He 
was  engaged  in  examining  the  body  of  a  child,  in  order  to  determine  the 
cause  of  death.  The  organs  were  healthy,  and  as  no  sufficient  cause 
presented  itself,  he  removed  the  stomach  with  a  view  of  making  an 
analysis  of  its  contents.  He  was  suddenly  called  away;  and,  to  pi-e- 
serve  the  stomach,  he  wrapped  it  in  a  piece  of  paper  (used  for  papering 
rooms),  placed  it  on  the  uncoloured  side,  and  locked  it  in  a  closet  until 
the  following  day.  Assisted  by  a  friend,  he  then  analysed  the  contents, 
and  found  a  trace  of  morphine  with  a  large  quantity  of  arsenic.  As  the 
symptoms  from  which  the  child  had  suffered  were  not  those  of  poison- 
ing with  arsenic,  and  there  were  no  appearances  of  the  action  of  this 
substance  on  the  body,  he  came  to  the  conclusion  that  there  must  be 
some  extraneous  cause  to  account  for  its  presence.  He  examined  a 
portion  of  the  wall-paper  in  which  the  stomach  had  been  wrapped, 
and  then  found  that  that  part  of  it  which  was  coloured  yellow  was 
tinted  Avith  arsenious  sulphide  or  orpiment.  It  was  therefore  evident, 
as  commercial  orpiment  contains  white  arsenic,  that  the  stomach  and 
its  contents  had  imbibed  a  portion  of  the  poison  during  the  night 
{Lancet,  1855,  1,  p.  633).  This  satisfactorily  accounted  for  the  pre- 
sence of  arsenic  under  circumstances  which  might  have  given  rise  to  a 
false  charge  of  murder.  Many  wall-papers,  having  a  tinge  of  green 
or  golden  yellow  in  them,  contain  arsenic,  and  this  arsenic  spreads  by 
imbibition  to  other  parts  of  the  paper  not  so  tinted.  It  would,  of  com'se, 
be  proper  to  avoid  in  all  cases  the  use  of  any  wrapper  having  upon  it 
mineral  colours  of  any  description.  The  above  case  shows  in  a 
striking  manner  the  danger  of  trusting  to  chemical  analysis  alone. 
Unless  we  look  to  physiology  and  pathology,  a  most  erroneous  opinion 
may  be  expressed. 
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Arsenic  is  sometimes  found  mixed  with  ferric  oxide  in  ochreous 
deposits  or  soils.  It  is  thus  occasionally  present  in  the  soil  of  ceme- 
teries,  but  in  an  insoluble  form.  Even  in  the  fur  deposited  m  tea- 
kettles,  in  which  there  is  generally  some  ferric  oxide  arsenic  has  been 
found  in  an  insoluble  form.  From  about  a  pound  and  a  half  of  the  crust 
or  fur  of  a  vessel  used  for  boiling  water  Otto  obtained  well-marked 
arsenical  deposits.  Pollnitz  detected  in  the  fur  of  kettles  copper,  lead, 
tin,  and  even  antimony.  Osborn  confirmed  Pollnitz  s  conclusion, 
namely,  that  lead  may  be  present  in  an  insoluble  form  in  the  deposits  of 
kettles  and  boilers  {Med.  Times  and  Gaz.,  1860,  2,  p.  bO«). 
Otto  discovered  a  much  larger  proportion  of  arsenic  m  the  calcareous 
crust  taken  from  a  kitchen  boiler.  Ten  ounces  of  this  gave  a  deposit 
of  arsenic  in  a  glass  tube,  and  several  stains  of  porcelain  He  thinks 
that,  if  a  sufficient  quantity  is  employed,  arsenic  will  be  found  ^  in  tlie 
sediments  of  all  spring  and  well-waters  ("  Ausmit.  d.  Crifte.  185b, 
p.  61).  The  author  has  found  arsenic  in  the  water  of  rivers  used  for  the 
supply  of  towns,  and  has  extracted  a  well-marked  quantity  from  two 
ounces  of  the  dried  mud  of  the  Thames,  as  well  as  from  similar  quanti- 
ties of  earth  taken  from  three  churchyards  in  the  north  of  England 
(Guy's  Hosp.  Rep.,  1860:  "On  Arsenic  and  Antimony").  Sir 
Thos.  Stevenson  has  found  it  in  river  water  receiving  the  effluent  from 
tanneries,  in  which  arsenic  is  largely  used.  These  facts  tend  to  show  the 
extreme  danger  of  placing  reliance  on  minute  chemical  results  in  the 
absence  of  good  physiological  and  pathological  evidence. 

The  results  of  an  analysis,  in  the  shape  of  sublimates  or  precipi- 
tates, should  be  preserved  as  evidence,  distinctly  labelled  in  small  glass 
tubes,  hei-metically  sealed.  They  can  then,  if  asked  for,  be  produced 
for  examination  at  the  inquest  or  trial. 

The  importance  of  this  is  emphasised  by  the  following  notes  in  the 
Lancet,  1896,  1.  p.  686,  in  re  the  Huddersfield  poisoning  case  by 
white  precipitate. 

Justice  Grantliam  deprecated  the  practice  of  passing  articles  for  cliemical 
exaiaiuation  through  so  many  hands.  Justice  Hawkins  made  a  similar  complaint 
in  the  Lamsom  case.  In  the  Flannigan  and  Higgins  case  a  most  important  piece  of 
evidence  was  nearly  excluded  because  a  police  official  was  lax  in  preserving  the 
identity  of  an  important  article.  The  moral  is,  obviously,  Let  the  medical  witness 
himself  secure  and  lock  up  everything  which  ought  to  b»  sent  to  the  analyst.  This 
will  save  time,  trouble,  expense,  and  prevent  a  possible  miscarriage  of  justice. 

3.  When  did  you  Analyse  it,  and  Where  ? — These  questions 
obviously  tend  to  criticise  the  circumstances  under  which  the  analj'^st 
kept  any  material  entrusted  to  his  care.  They  raise  the  possibility 
that  delay  might  have  afforded  opportunity  for  fraud,  mischief,  or 
decomposition. 

4.  Did  you  Analyse  it  alone,  or  were  you  assisted  ? — If 

80,  by  wJiom  and  to  tvluit  extent  ? — These  questions  obviously  are 
directed  at  the  competency  of  the  analyst  and  his  assistants.  They 
also  may  raise  a  suspicion  of  the  bona  fides  of  the  assistants  and  the 
opportunities  any  of  them  may  have  had  for  interference  by  carelessness 
or  accident. 

5.  What  Tests  did  you  employ?— In  a  written  report  these 
need  not  he  minutely  described :  a  general  outline  of  the  analysis  will 
suffice;  but  in  court  defending  counsel  may  cross-examine  an  anai3'st  very 
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closely  on  the  tests  he  employed.  As  corroborative  tests  applied  to 
comparatively  pure  substances,  every  analyst  will  have  several  to 
which  he  may  attach  special  importance  or  witli  which  he  may  be 
peculiarly  familiar,  but  there  are  one  or  two  general  or  preliminary 
procedures  which  are  practically  universally  adoptpfl  when  gross  masses 
of  animal  remains  [viscera  and  (or)  theii-  contents]  are  presented  to  an 
analyst  that  he  may  determine  the  presence  in  them  of  poison.  The 
first  of  these  is  known  as  the  Otto-Stas  process  for  the  extraction  of 
alkaloids  as  modified  by  Stevenson  and  given  by  Sir  Thos.  Stevenson 
himself  in  Watt's  "Diet,  of  Chem.,"  1888,  vol.'l,  pp.  120  et  seq.  It 
runs  as  follows  : — 


The  method  most  generally  employed  for  the  extraction  of  the  vegetable 
alkaloids  from  admixtui'e  with  animal  matters  is  that  originally  devised  by  Stas 
for  the  separation  of  nicotine,  and  now  known  with  modifications  as  the  Otto-Stas 
method.  Dr.  Stevenson  has  introduced  further  modifications,  which  are  embodied 
in  the  following  description,  having  been  found  by  him  necessary  in  those  cases 
where  unstable  and  easily  hydrolysed  alkaloids  are  to  be  sought  for,  such  as 
morphine,  which  is  readilj'  decomposed  by  heating  its  acidified  solutions,  and 
aconitine,  which  is  unstable  in  alkabne,  and  especially  in  ammoaiacal  solutions.  In 
all  cases  the  method,  which  is  a  quantitative  one,  is  greatly  dependent  for  succes.s 
upon  the  care  with  which  the  preliminary  operations  are  conducted. 

The  organic  material  to  be  operated  upon,  if  solid,  is  brought  into  as  minute  a 
state  of  division  as  its  natm-e  permits,  and  is  then  digested  with  twice  its  weight 
of  rectified  spirits  of  wine  at  a  temperature  of  about  35°  C.  Liquids  are  also 
treated  with  twice  their  volume  of  rectified  spirit.  EedistiUed  methylated  spirit 
may  be  used  for  these  operations. 

After  several  hours'  digestion  the  liquid  is  poured  off  from  the  deposited  solids, 
and  the  digestion  repeated  with  a  fresh  quantity  of  spirit.  This  is  again  poured 
off  and  mixed  with  the  previous  alcoholic  infusion.  If  sobd  matter,  e.g.,  liver,  is 
operated  on,  the  liquid  is  squeezed  fi'om  the  solid  portion  at  each  digestion  in  a 
piece  of  fine  cambric,  which  acts  as  a  crude  filter  ;  the  liquids  thus  obtabied  are- 
added  to  the  other  alcoholic  Hquids.  After  two  or  more  digestions,  according  to- 
the  nature  of  the  organic  matter,  the  undissolved  portions  are  submitted  to  a 
new  digestion,  also  at  35°  C,  with,  spirit  faintly  acidified  with  acetic  acid.  Some 
recommend  tartaric  in  preference  to  acetic  acid,  but  this  is  objectionable  when, 
as  is  usually  the  case,  morphine  has  to  be  sought  for.  Others  use  oxalic  acid,  but 
this  acid  may  have  to  be  sought  for  as  well  as  the  alkaloids.  Enough  acid  must  be 
added  to  keep  the  liquid  just  perceptibly  acid,  excess  being  avoided. 

After  a  prolonged  digestion  with  the  acidified  alcohol  this  is  poui-ed  off,  the 
solids  squeezed,  and  the  digestion  repeated,  but  this  time  with  unacidified  spu;it. 
A  final  digestion  may  be  required,  the  rule  being  to  coiitmue  the  exhaustion  with 
spirit  so  long  as  any  colour  is  imparted  to  it. 

The  alcoholic  liquids  obtained  before  acidification  after  mixing  are  momentarily 
and  rapidly  raised  to  a  temperature  of  70°  0.,  cooled,  and  the.  insoluble  residue 
filtered  and  washed  with  spii-it ;  those  obtained  with  and  after  the  use  of  acid  are 
similarly  treated;  but  the  two  sets  of  hquids,  the  unacidified  and  the  acidified, 
are  not  mixed  till  a  later  stage  is  reached.  By  keeping  them  thus  separate, 
danger  of  hydroHsation  of  unstable  alkaloids  is  as  far  as  possible  avoided. 

The  alcoholic  infusions  are  now  evaporated  at  a  temperature  never  exceeding 
.35"  C.  to  the  consistency  of  a  syrup.  It  is  advisable  dui-mg  these  evaporations 
(each  set  being  done  separately)  to  neutraHse  a  portion  of  the  free  acid  with 
caustic  soda  from  time  to  time,  so  as  to  keep  the  liquids  just  perceptibly  acid.  Ihe 
evaporations  are  easily  effected  with  tolerable  rapidity  by  placing  the  hquids  m 
shallow  basins  supported  on  large  beakers  some  inches  above  the  floor  of  an 
ordinary  oven,  which  is  heated  by  a  gas  fiame  playmg  on  the  top.  ihe  door  is 
kept  a  little  ajar.  The  advantages  of  this  arrangement  are  that  overheating 
is  avoided,  evaporation  is  more  rapid  than  by  any  other  method,  and  aU  creeping 
of  the  Hquids  up  the  sides  of  the  basms  is  avoided.  n   ,  , 

The  svrupv  bquid  is  now  drenched  with  about  30  c.c.  of  absolute  alcohol, 
with  constant  stin-iug  or  grinding  in  a  mortar;  the  alcohol  is  poured  off  irom 
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the  pasty  xnass,  which  usually  separates,  and  replaje  by  successive  quantities  of 
10  0.0.  of  alcohol  so  long  as  a  ^"I'^^^.'f,;";^^  with  alcohol,  and  the 

The  alcoholic  hqiuds  arc  mixed,  ^1^^^°      ^°  ^^^^t^^^  uot  exceeding  35"  G. 
filtrate  evaporated  n  the  oven  as  before  '    '\  ^^enq^eiatuie  n  ^        ^^.^^^^^^  ^ 

The  syrnry  residuos-that  from  the  i^lam^^^^^  ^^^^3^  ^itj, 

are  diluted  with  a  small  quantity  «/.  ^^.^^li  ^^^*^^^td  about  15-20  c.c,  is 
water,  and  the  filtrates  mixed.  J^e  liqm^^^^^^^  ^^^^^^^^^^^ 

introduced  into  an  f  pc^^-^^^ly  J^.  •  t  Xh*^V  ^'^^^^  ''^"^ 

,vholo  of  the  alkaloids  md  tree  from  album^^  j^;^^  it. 

The  aqmora  fa.n  ly  acd  hqurd  m  the  ""'t  1  repeatedly 
LtZ.g°"  carb,i"„f  t^n  :X  "eUlSf'y  thi  .fixture  hy  any  violent 

°«'Se-tl,er  is  allowed  to  eepa^te.   ^hie  ^  '>e  "  S        r?plSS  b? 

bein-  ierrptibly  soluble  in  ether,  may  be  met  with  m  the  acid  ether  extiact 

K  ackl  aqueous  solution  and  the  acidulated  water  with  which  the  ethei 
has  been  washed  a'^inixed  alkalised  with  sodium  carbonate,  and  agam  exhausted 
W  or  five  times  as  before  with  washed  ether,  only  m  this  case  the  first 
eXustion  is  made  with  a  mixtui-e  of  one  Tolume  of  chloroform  with  three  volumes 

:fethe^^?beW  ^^^1  ^"T^'X^S:  tTertrln" 

washed  in  a  tube  by  shaking  anew  with  5  c.c.  of  water;  they  aie  then  trans 
?e?red  to  a  thS-d  and  finally'a  fourth  tube  (the  first  contammg  10  .c.c.  _water 
addidated  with  a  few  drops  of  sulphuric  acid,  and  the  last  containing  o  c.c. 

n7K';iSt't;he  alkaloids  are  first  Hberated  from  their  salts  by  the 
alkali,  then  transferred  to  the  ether  chloroform,  m  which  they  are  soluble,  then 
again  converted  into  sulphates,  which,  being  msohible  m  ether  and  chlorofoim, 
again  pass  into  the  acid  solution,  impurities  being  left  behind  m  the  ether. 

We  have  now  the  alkaloids  in  acid  solution  m  a  much  pui-er  state  than  betoie. 
The  acid  liquid  and  the  final  washings  are  mixed,  washed  with  a  little  ether 
once  or  twice,  then  realkahsed  with  sodium  carbonate  and  weU  re-extracted  with 
chloroform  ether  and  ether.  n   t    i     -u      a-  ^ 

These  ethereal  solutions  are  washed  with  water  barely  alkalised  with  sodiuni 
carbonate,  then  filtered  through  a  diy  filter,  and  evaporated  to  dryness  m  an  oven  at 
a  temperatui-e  not  exceeding  35°  0.  in  tared  glass  basins,  about  8  c.ni.  in  diameter. 

Once  dry,  the  residue  may  be  transferred  for  a  few  mmutes  to  the  wa^er  oveit 
and  dried  at  100°  0.  and  weighed  after  cooling  over  sulphuric  acid.  This  weight 
fairly  represents  that  of  the  alkaloids.  It  is  well  before  evaporating  the  bulk  ot 
the  liquid  to  evaporate  a  few  cubic  centimetres  only.  If  an  oily  odorous  residue  bo 
left,  the  presence  of  a  volatile  alkaloid  is  indicated ;  the  evaporation  is  then  modified 
by  mixing  the  ether  chloroform  with  so  much  ether,  previously  acidulated  by 
agitation  with  a  strong  solution  of  hydrochloric  acid,  as  is  necessary  to  render  it 
acid.  In  this  case  it  is  not  the  free  alkaloids,  but  their  non- volatile  hydrochlorides, 
which  are  left  and  weighed.  The  residue  may,  therefore,  be  dissolved  in  water 
and  subjected  to  appropriate  tests. 

Morphine  requires  special  modifications  {mde  "Poisoning  by  Morphia.") 
For  other  remarks  on  alkaloids,  also  on  Dragendorff's,  Selmi's,  Sonnenschein's. 
Uslar  and  Edman's,  and  Scheibler's  methods  of  their  separation ,  the  reader  is  referred 
to  the  same  article  which  was  written  by  Dr.  Stevenson  for  the  dictionary.  The  same 
authority  is  mainly  responsible  for  the  tests  given  in  the  general  text  in  this  work 
under  the  headings  of  the  various  poisons. 
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rr^of V  '^'^.^^  prelmuuary  processes  for  the  extraction  of 

metaUlC  poisons  are  two,  known  as  the  wet  and  the  dry  process 
respectively.  Inasmuch  as  arsenic  and  antimony  and  mercury  are  far 
and  away  the  most  common  metallic  poisons,  and  as  they  all  happen 
to  be  volatile  at  comparatively,  for  combustion,  low  temperatures, 
the  wet  process  is  certainly  to  be  preferred  in  cnses  in  which  no  clue 
exists  as  to  the  metal  to  be  sought.  On  the  other  hand,  if  silver  be 
known,  or  suspected  to  be  present  the  ordinary  wet  process  will  not 
succeed.  For  lead  and  tin  and  other  heavy  metals  the  dry  process  is  as 
good  as  the  wet  (ride  caution  under  "  Tests  for  Arsenic""). 

The  Wet  Process  consists  in  boiling  the  organic  material  with  strong 
hydrochloric  acid  and  chlorate  of  potassium  and  water  till  a  clear 
yellowish  solution  is  obtained.  This  contains  the  metal  in  "  solution  as 
a  cliloride^^"  to  which  the  usual  tests  for  individual  metals  may  be  applied. 

The  Dry  Process  consists  in  burning  the  material  in  a  platinum 
dish  at  as  low  a  temperature  as  will  serve  the  purpose.  The  resulting 
ashes  are  extracted  with  strong  nitric  acid  and  filtered.  The  metal  is 
thus  obtained  in  "  solution  as  a  nitrate,"  and  can  again  be  tested  for 
by  the  ordinary  methods  (vide  caution  under  "  Tests  for  Lead  "). 

6.  If  Poison  was  found  was  it  Pure  or  Mixed  ?— This  ques- 
tion may  be  put  to  confuse  an  expert  witness  or  to  see  what  his  chemical 
knowledge  may  be  in  regard  to  the  chemical  relationships  of  any  poison. 
It  may  have  reference  also  to  the  presence  of  soot  or  other  colouring 
matter  showing  the  commercial  source  of  the  poison. 

7.  What  was  the  Strength  or  Percentage  of  Poison  found 
and  also  the  Absolute  Quantity  ?— Obviously  important  questions 
with  reference  to  the  dose  required  of  the  poison  either  to  kill,  to  be  a 
"noxious  thing,"  or  to  annoy.  It  may  also  have  an  influence  on 
motive. 

8.  What  is  the  Dose  necessary  to  Kill?— initio  this  is 

a  matter  of  speculation  and  experiment  on  animals,  but  later  becomes 
a  matter  of  record  from  previous  cases.  We  have  already  (pp.  832 
et  seq.)  drawn  attention  to  the  difficulties  of  dosage  as  a  matter  of  exact 
scientific  proof.  In  court  the  minimum  dose,  known  to  have  been 
swallowed  by  a  person  who  died  as  the  result  of  the  dose,  is  accepted  as 
the  minimum  fatal  dose. 

9.  In  what  Organs  or  in  what  Material  did  you  find  it  ?— 

This  has  a  strong  bearing  on  the  previous  two  questions.  If  the  poison  is 
only  found  in  the  contents  of  the  stomacli,  and  none  in  the  viscera,  and 
is  not  an  irritant,  grave  doubts  may  be  thrown  on  the  statement  that  it 
Avas  the  actual  cause  of  death.  Poison  found  in  a  viscus  (other  than 
the  stomach  or  intestine)  is  proof  of  absorption  ;  hence  the  importance 
of  keeping  the  contents  of  the  alimentary  canal  in  a  sejiarate  recejitacle 
to  that  in  which  portions  of  solid  viscera  are  kept.  Poison  similarly 
found  in  urine  is,  unless  added  from  malice  also  proof  of  absorption 
and  excretion.  Again,  some  organs  have  a  special  affinity  for  certain 
poisons,  the  brain  for  lead,  for  example.  If  it  were  also  found  in  the 
food  or  medicine  preserved,  but  which  had  not  been  swallowed,  this 
would  be  veiy  strong  corroborative  evidence  indeed. 

10.  If  it  was  not  a  Poison  was  it  "  Noxious  "  ?— It  is  in 

answer  to  this  question  that  attemjjts  at  the  definition  of  a  poison  ai'e 
so  frequently  made. .  (The  reader  is  referred  to  pp.  324  et  seq.) 
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11  Could  the  supposed  Poisonous  Substance  exist  natu- 
rally" or  be  produced  within  the  Body  by  any  process  of 

Decomposition  ?-This  is  a  very  important  question,  but  one  easily 
answered  in  the  case  of  such  known  definite  alkaloids  as  morphine, 
coniine,  digitaleine,  atropine,  strychnine,  etc.  They  could  not  by  any 
means  known  to  experience  or  science  possihly  be  manufactured  in  the 
body  from  either  its  own  tissues  or  from  any  food  product,  and  then- 
presence  is  incontestable  proof  of  administration.  The  question  is  not 
so  easy  to  answer  when  ptomaines^  or  leucomaines^  are  found  in  the 
process  of  extraction  of  alkaloids  and  are  alleged  to  have  been  the 
cause  of  death,  and  in  such  cases  something  will  depend  upon  the 
poison,  or  alleged  poison,  being  found  in  the  contents  of  the  stomacli 
as  opposed  to  the  tissues  of  the  viscera,  but  much  more  will  depend  on 
the  symptoms  and  circumstances  surrounding  death  (vomiting,  purging, 
relation  to  food,  etc.),  already  considered.  Dr.  Bulloch  finds  that 
these  bodies  apart  from  the  microhes  that  produce  them  are  very  little 
poisonous. 

When  metals  are  found  in  very  minute  quantities  it  again  becomes 
a  little  difficult  to  swear  that  they  could  not  have  found  their  way  in 
as  constituents  of  foodstuffs,  though  they  may  not  be  natural  con- 
stituents of  the  body.  Thus  copper  and  arsenic  in  the  minutest  traces 
have  been  discovered  in  corn ;  the  latter  too  (since  the  Manchester 
outbreak  of  beer  poisoning)  has  been  shown  to  exist  in  many  un- 
suspected places.  The  objection  is  however  more  theoretical  than 
practical,  for  in  all  cases  of  a  suspicious  character  they  are  found  in 
fractions  (or  more)  of  a  grain  too  large  to  be  accepted  as  arising  from 
such  sources,  especially  when  the  symptoms  are  taken  into  account. 

12.  Could  it  have  been  present  in  the  Reagents  eniployed 

in  Analysis  ? — This,  especially  as  regards  arsenic  and  lead,  is  a  very 
proper  question  for  defending  counsel  to  put ;  the  well-known  fact 
that  these  metals  are  frequentl}'  contained  in  commercial  chemicals 
(especially  acids)  should  put  an  analytical  chemist  on  his  guard,  and 
nothing  but  gross  carelessness  could  account  for  their  presence  in 
reagents  used  for  sucli  delicate  work  as  that  now  under  consideration. 

13.  Was  it  possibly  due  to  a  Preservative  employed  on 

the  Body  ? — It  is  this  question  which  makes  it  so  necessaiy  to  be 
careful  about  saving  portions  of  the  body  for  analysis  without  the  use 
of  antiseptics.  Carbolic  acid,  corrosive  sublimate  and  other  mercurial 
preparations,  chlorinated  lime,  etc.,  may  all  very  easily  confuse  the 
result,  and  so  may  arsenic  in  paper  used  for  wrapping  up  viscera  {vide 
case  on  p.  372,  ante).  If  the  body  has  been  artificially  embalmed  or 
definitely  injected  for  preservation  the  fact  will  be  obvious. 

There  are  few  reports  in  which  answers  to  many  of  these  questions, 
(even  if  not  formally  put),  will  not  be  required;  and  unless  the  whole 
of  them  are  borne  in  mind  by  the  operator  at  the  time  an  analysis  is 
undertaken,  those  which  are  omitted  can  never  receive  an  aiiswer, 

1  Ptomaines  are  basic  {i.e.,  with  powers  of  combiuation  with  acids  to  form  salts) 
bodies  produced  in  the  i)roces3  of  splitting  up  complex  animal  tissues  into  their 
ultimate  simplest  possible  products  (00,,  H^O,  and  NH.,) ;  thej'  are  practically 
equivalent  to  cadaveric  alkaloids. 

2  Leuconiainea  are  essentially  the  same  products,  but  produced  by  and  in  the 
actiona  of  the  living  uatui-al  tissues,  instead  of  by  the  agency  of  microbes  iu  vitro. 
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however  important  to  the  ends  of  justice  that  answer  may  ultimately 
hecome. 

As  a  fitting  summary  of  the  foregoing  discussion  on  poisoning  in 
its  medico-legal  aspects  the  editor  makes  no  apology  for  inserting  an 
almost  verbatim  report  of  a  case  that  occurred  in  1903,  with  a  few 
marginal  comments  {R.  v.  KlosousJd  or  Chapmav). 


A  legal  point 
of  evidence. 


Evidence  of 
identifica- 
tion of  the 
prisoner  and 
of  intent. 

Evidence  of 
adhesion  to 
Pharmacy 
Act  ;  witness 
not  bound  to 
incriminate 
himself. 

Evidence 
showing  how- 
easy  it  is  to 
overlook 
a  case  of 
poisoning 
that  does  not 
end  fatally. 

Evidence 
showing  the 
value  of  a 
consultation, 
and  how 
suspicion 
may  arise, 
and  doubt  of 
course  of 
action  when 
suspicion 
alone  is 
present. 


Severino  lOosowski  (36),  alias  George  Chapman,  was  indicted 
for,  and  charged  on  the  coroner's  inquisition  with,  the  wilful  murder 
of  Maud  Marsh  (C.  C.  C,  March,  1903). 

For  the  defence  it  was  submitted  that  the  prosecution  were  not 
entitled  to  prove  the  deaths  of  any  other  women  at  previous  dates, 
and  which  were  alleged  to  have  been  brought  about  by  the  prisoner, 
as  he  was  separately  indicted  for  them.  Counsel  referred  to 
B.  V.  WinsJoiu  (8  Cox's  Criminal  Cases)  and  B.  v.  Oddy,  before  the 
Privy  Council  m  1893,  and  B.  v.  MaJmi  (Appeal  Cases,  1894).  The 
Solicitor-General  submitted  that  he  was  entitled  to  open  the  facts  and 
give  evidence  of  the  death  of  other  women  with  whom  the  prisoner 
had  lived,  and  submitted  that  the  case  of  Winslow  had  been  over- 
ruled. He  quoted  B.  v.  GiU,  (18  Laiu  Journal,  Magistrates'  Cases, 
p.  66)  and  B.  v.  Fhmiiujton  (15  Cox,  p.  403),  and  also  the  case  of 
Neil  Cream.  Mr.  Justice  Grantham  ruled  that  the  evidence  was 
clearly  admissible. 

As  the  prisoner  had  lived  under  at  least  two  names,  evidence  of 
identification  was  here  of  cardinal  necessity.  The  evidence  not  only 
identified  the  man,  but  proved  that  he  was  well  acquainted  with  drugs, 
which  was  a  point  of  importance. 

The  next  evidence  was  the  purchase  by  the  prisoner  in  1897  of  an 
ounce  of  tartar  emetic,  and  here  the  chemist  who  sold  it  had  to  show 
and  did  show  that  betook  all  the  precautions  required  under  the  Sale 
of  Poisons  Act. 

Evidence  was  then  given  to  prove  an  alleged  marriage  of  the 
prisoner  to  the  victim,  and  also  that  in  July,  1902,  the  victim  was  in 
hospital  with  similar  symptoms  to  those  of  which  she  died.  [In 
October,  1902,  the  fatal  Ulness  began,  the  main  symptoms  being 
vomiting  and  abdominal  pain  and  excessive  thirst,  these  recurred 
whenever  she  took  a  drink  prepared  by  the  prisoner,  and  he  prepared, 
or  had  access  to  after  preparation  of,  all  her  food.] 

Dr.  Targett  gave  evidence  to  the  effect  that  her  illness  in  July  was 
attributed  to  peritonitis,  and  that  she  had  fever  (102°  F.),  and  that 
therefore  antimony  could  hardly  be  suspected  to  be  the  tvlioJe 
cause  of  her  iUness  at  that  time,  even  if  other  circumstances  had 
suggested  it.  ^  n 

Francis  Gaspard  Grapel :  I  practise  at  West  Croydon,  and  have 
been  the  medical  attendant  to  the  Marsh  family  for  some  time. 
On  Tuesday,  October  21st,  Mr.  Marsh  called  on  me,  and  m  conse- 
-T  T  i.  _-u.„i  Q       A         +^  ^--^c  "Crown 
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quence  of  what  he  said  I  went  abotit  3  or  4  p.m.  to  the 
—I  saw  the  prisoner  and  told  him  that  I  was  a  medical  man 
Croydon,  and  had  come  to  see  Dr.  Stoker  in  consultation  about 
liis  -wife— he  said  there  was  a  doctor  already  m  attendance,  and 
something  about  fifty  others— I  could  not  distinguish  exactly  what 
he  did  say— I  asked  to  see  Mrs.  Marsh— I  sat  m  the  bar  and 
then  saw  "Dr.  Stoker,  and  together  we  examined  the  deceased— 
her  skin  was  sallow,  jaundiced,  and  muddy  m  appearance,  her 
tongue  coated,  her  pulse  fairly  quick,  her  breathing  shallow-she 
was  in  a  semi-comatose  condition— 1  exammed  her  stomach— it  was 
extremely  tender  to  the  touch-when  I  touched  it  she  groaned  and 
retched— I  had  a  consultation  with  Dr.  Stoker  downstairs,  and  then 
Mrs  Marsh— before  leaving  the  house  I  asked  for  and  was 
the  vomit— it  was  green— Dr.  Stoker  and  I  were 


saw 
shown 


some 


of 


of  the  opinion  that  she  was  suffering  from  some  acute  irritant  poison, 
probably  ptomaine-later  on  the  suspicion  crossed  my  mmd  that  it 
was 


bably  ptomaine— later  on  tne  suspiuiuu   *; 

not  ptomaine  poisoning,  but  repeated  doses  of  arsenic- 1  formect 
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Evidence 
showing  how 
a  doctor  may 
be,  and  is, 
imposed 
upon,  but  it 
should  have 
aroused 
suspicion. 


that  opinion  befovetheve  was  a  post-movtcm-aftov  I  heaul  oE  he 
rthTsontatelogn^mto^^^^^^^^^^^^^^^  it  .^^^ 

send  him  any  commumcation  unfa^^^^^^^^  ^"^'1",^ 
in  a  diagnosis  of  ^"f  ^'^t^,^/'^'''^^  Z  Loi  whatsoevei-I  did  .  ot 
..omo  one  of  murder,  and  J"         to  communicate  with 

believe  slie  was  likely  to  die  thon-Ij  as^^^^^^^^^^^^  doctor-he  did  not 
T)i  Stoker  next  day- the  prisoner  ^ent  toi  tne  ,^gg^^__it  dul 

pui  the  slightest  obstacle  -lfZ^^:lrmnoZ^esiion  him  about 
,ot  strike  mo  that  he  i.Hering  from  constipation- 

the  svmptouis-he  said  ^.^^treated-I  did  not  say  more  to 

lie  did  not  tell  me  bow  she     J^^^^J^  *™  '    niorning  I  told  Mr. 
him  than  I  could  ^^^P-^^  ead}  as  I  could  on  tha^^ 

Marsh  that  T  vyas  going  X^Sfof  having  \he  excreta  saved  and 
to  see  Dr.  Stoker,  with  the  idea  ot  ^  ^  1^  of  the  rabbit- 
oxamined— I  did  not  examine  Mis  J^^aisn  ^^^^i^ter  had  been 

Snk  it  was         ^^-^l^^Ce^^^^^^  ^  '^'V 

poisonedbyarabbit  andalsot  eseivam^^         ^^^^  ^^^^^^  to 

that  you  did  not  get  ^.  "^^^-1  c  d  not  feel  justified  m  at  once 

Ne.  Kent  Bo... 

^irj,  which  is  about  ha  f  a  "^^^^     ^^j,  ™d  W^^^ 
Se  wanted  a  bottle  of  fedicme  for  <^^^^^^^/^^jf j^id  ^een^at  Guy:s, 
uie  to  believe  it  was  ^^^IfJ^^l-^l^^rle  v^^s  not  his  wife,  but 
suffering  from  the  same  thmg-he  ^^7,       medicine ;  it  was  cata- 
she  pasted  as  such-I  gave         ^  ^ °f  ,',^eT^^^^^^  10-30  I 

chew':  chalk,  bismuth,  ^J^^^'^^ea  eX  ^ed  on  the  second  floor 
went  to  the  "Crown  deceased  said  she 

-the  prisoner  went  into  the  100m  ^^^h 

^vas  stkering  from  ^^'^"'^  .^^f^X^theS  was°great^  pain  and 
stomach-I  examined  her  ^^o^^^J  ,^^1  J 
tenderness  all  over  the  ^^^-io^^^-^^Xhave  no  solid  food,  but  to  go 
„,edicine  I ^.^^f^A^  ^^^^^^^  ^'^^ 
on  a  milk  diet— i  o?^^®^''"^"  .i^^^ri  +lif,  ire  to  stop  the  sickness— 
trandy,  beef-tea,  and  lee-I  3  t»  see  her  the 

Whporitonitis-I  saw  her  again  n^^^^^^^  ^.^^^^^^ 
much  better-I  ^banged  the  medicine  ai^^^^^^ 

morphia,  and  ^P^^^™?']  =^^1  ^a^tS  Is  ever-she  had 

—I  saw  her  agam  on  the  13th .       was  mixed  together  ; 

-  ^z:t^^s,  ^^^^ 

ndm^nf'.tOTed-she  was  very  much  worse  on  the  loth,  and  on  that 
dav  Estopped  all  food  through  the  mouth  except  the  bismuth 
JomLs-Te  could  not  even  keep  the  medicine  do^Yn-I  ordered 
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Evidence  of 
the  right 
thing  to  do 
when  sus- 
l^icion  is 
aroused. 


Correct 
procedure  in 


lier  to  be  fed  by. injections  through  the  rectum— she  was  to  have 
©gg,  milk,  and  beef-tea  as  a  mixture— I  could  not  then  form  any 
opinion  as  to  what  she  was  suffering  from— I  thought  the  symptoms 
might  bo  those  of  gastro- enteritis,  which  is  inflammation  of  the 
stomach  and  the  bowels— at  that  time  I  had  not  the  slightest 
suspicion  of  any  foul  play— I  suggested  to  tho  prisoner  that  she 
should  be  taken  to  the  hospital,  but  the  decoased  objected  and  began 
to  cry— I  then  suggested  a  nurse,  but  tlie  next  day,  finding  there 
was  still  not  one  there,  I  spoke  to  the  prisoner  about  it— he  said  ho 
had  tried  to  get  one,  and  that  she  would  come  on  the  following  day— 
on  this  day  I  found  that  the  deceased  could  not  retain  the  bismuth 
powders  — they  were  to  allay  the  irritation  of  the  mucous 
membranes  of  the  stomach— I  stopped  them  and  advised  her  to  be 
fed  entirely  with  the  injection— I  got  beef -tea  suppositories  and 
told  the  prisoner  to  give  her  everything  iced — 1  do  not  know 
whether  up  to  that  time  she  had  had  any  injections — on  Friday 
I  saw  the  nurse.  Toon,  for  the  first  time— I  gave  her  directions 
about  the  food  and  injections — I  did  not  know  if  she  knew  any- 
thing about  giving  injections— the  prisoner  was  there  when  I  gave 
Toon  the  instructions — I  thought  Toon  was  carrj'iug  out  my 
directions — I  called  again  on  Saturday,  the  18th — I  found  the 
deceased  very  bad,  vomiting  and  diarrhoea — I  saw  the  vomit ;  it  was 
slimy  and  green ;  the  green  would  be  due  to  the  irritation  of  the 
stomach  and  gut — I  do  not  think  I  visited  her  on  the  Sunday ;  I  know 
I  missed  one  day — the  next  time  that  1  saw  her  after  the  Saturday 
I  found  her  much  weaker  and  with  the  same  symptoms — I  asked 
the  nurse  about  the  injections — she  told  me  she  did  not  even  retain 
these — I  told  her  she  ought  to  reduce  them  to  half  the  quantity 
to  try  if  she  could  retain  any  liquid — the  prisoner  was  there  when 
I  said  that — I  had  no  idea  that  it  was  the  jirisoner  who  was  giving 
the  injections — I  was  sent  for  to  meet  Dr.  Grapel — the  prisoner 
was  not  x'resent — the  deceased  Avas  very  weak  and  semi-unconscious — 
I  had  some  conversation  with  Mrs.  Marsh  on  the  landing  about  the 
death  certificate  on  the  Monday — I  called  on  the  Wednesday  about 
3  p.m.  and  then  heard  that  the  deceased  had  died  at  12.30 — a 
message  had  been  sent  to  me,  but  I  did  not  receive  it,  as  I  was  out 
A'isiting — when  I  saw  her  on  the  Tuesday  I  had  no  reason  to 
anticipate  that  she  would  die  so  soon — on  the  Monday  she  was 
about  as  bad  as  she  could  be,  and  I  could  not  say  if  she  would  get 
well — on  the  Wednesday  I  asked  when  the  deceased  had  died — I 
was  told — I  then  went  out  on  the  landing  and  had  a  conversation 
with  the  prisoner — I  said  I  should  like  a  "p.m.,"  as  I  could  not 
accoimt  for  the  cause  of  her  dying — he  said,  "  What  use  is  it  ?  " — I 
did  not  say  anything  about  the  certificate  then — I  went  back  into 
the  room 'with  him — Mrs.  Marsh  was  there — I  told  her  that  I 
wanted  a  "j^.m.,"  as  I  could  not  account  for  the  cause  of  death 
— she  said,  "  I  must  leave  it  to  her  husband" — I  said  that  I  did  not 
know  what  was  the  cause  of  death,  and  I  might  be  asked  what  had 
caused  her  death — the  prisoner  said  that  she  had  died  from  exhaus- 
tion— I  asked  what  caused  the  exhaustion — he  said,  "Diarrhoea 
and  vomiting  " — I  asked  what  caused  the  diarrhoea  and  vomiting, 
and  he  made  no  answer — I  said  I  could  not  give  a  certificate  for  her — 
I  would  have  to  have  a  "  p.m."  or  an  inquest — I  told  the  prisoner  I 
only  wanted  a  private  post-mortem,  just  to  satisfy  myself  as  to  what 
caused  the  diarrhraa  and  vomiting — I  then  said  I  should  have  to 
make  arrangements  for  the  removal  of  the  body  to  the  mortuary, 
and  I  went  to  the  proper  authorities  and  the  mortuary  keeper — the 
bodj'  was  removed  early  the  following  morning — on  October  23rd  I 
made  a  post-mortem  examination  with  Dr.  Cotter — I  examined  the 
liver,  the  kidneys,  the  lungs,  and  the  ovaries — they  were  healthy 
— I  examined  the  intestines  and  the  stomach  externally — I  could  not 
arrive  at  any  opinion  as  to  the  cause  of  death — I  did  not  see  any- 
thing to  account  for  the  symptoms  causing  the  doath — I  bad  taken 
two  glass  bottles  with  mo  when  I  went  to  make  the  examination — 
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a  suspicious 
posfc-morfcem. 


^  ^.^ up  and  put  it  st.ai,M  ^ SZ^'n^X^^^^'^ 
portions  of  the  rectum  and  «  ^J,  '  _  £^,0  ,v„ve  no  traces  of 
Ltlo-tho  cleceasocl  no  P  «-^>;';  ^^^t^^^^^^^  bottles  away 
,^vncrn,^ncv  or  any  aifection  ot  tlie  wo  no    -L  i,,,,!,,,.,-. 


deceased — i  maKe  up  my  <jw  a  a  sedative  •  that  was  for 

small  one  had  opiuni  and  water  in  It  th^^^^^^^^^ 

injection  to  x^Hevo  t^,\PSLl\Stle  I  sioiild  sa"  had  bicarbonate 

that  I  ordered  t^^^t^^f  or  tartar 

of  soda  and  prussrc  ac  d  in^^  J  ^^^.^^^^ 

emetic  i"to  'iny  *  .  Siis  time-I  have  had  none  for  ten  years- 
sm-gery-I  l^^^'l  "O"^.^*  o7is  an  accepted  medicine  ;  I  do  not 
I  do  not  know  If  J^'f  ^^J/^^  iS\ept  a  preparation  of 
know,  "^^'^^..^^^^t/t^v  arleiic  in  the  medicine-I  think  these 

have  had  a  go^i^^^^f^^fso^^^^^^  have  never  had  a  case  where 
arsenical  or  antin^^^^^^^  experi- 

TcHf^  caW  tW^w/and  I  hope  it  will  be  the  last-I  know 

r  fLfnv  fiiTiPtir  is  in  the  Pharmacopoeia  as  a  medicine ;  I  have 
that  tar  ai  ^^et^  is  m  m  ^p^^  ^^^^^^^ 

Science  oT  hXttieZn'^of  antimony-I  do  not  think  I  should 
ieco  ™ise  it  if  I  came  across  it  in  a  post-mortem-if  antimony  was 
presen  Tn  he  deceased's  stomach  when  I  took  it  out  and  placed  it  m 
theXs  iar  I  should  not  recognise  it-I  do  not  put  myself  forward 
as  h?S  any  special  knowledge  on  that  subject-I  should  not  have 
analysed  the^deceased's  vomit  myself-I  should  not  have  tried  to 
hace  the  presence  of  antimony-the  prisoner  did  not  m  any  way 
obiect  to  my  making  an  exammation  of  the  vomit  or  the  excreta-I 
coSd  have  taken  it  away  for  exammation;  the  vomit  was  only 
unusual  because  it  was  gi-een,  but  not  more  so  than  you  would  see 
if  the  patient  was  suffenng  from  a  bihous  attack-I  have  constantly 
seen  vLit  as  green  as  that-I  did  not  see  any  blood  m  it  ;  it  may 
have  been  therl  when  I  did  not  see  the  vomit-I  only  saw  it  on  two 
occasions-I  only  saw  the  fcecal  matter  once— I  saw  no  blood  then 
-I  prescribed  altogether  six  five-grain  bismuth  powders-I  am  not 
aware  that  bismuth  gives  rise  when  tasted  to  the  same  bui-nmg 
sensation  in  the  throat  as  is  alleged  with  regard  to  antimony-I  do 
not  know  if  it  gives  rise  to  a  metallic  taste— I  have  often  taken 
bismuth,  but  never  tasted  it-I  have  taken  a  piece  on  my  finger- 1 
have  never  had  a  case  of  poisoning  from  bismuth— I  know  there  are 
such  cases,  but  you  want  an  enormous  quantity— you  can  get 
diarrhoea  and  vomiting  from  an  overdose  of  bismuth— you  might 
get  spasms  in  the  arms  and  legs— I  do  not  know  if  you  would  get 
inflammation  of  the  throat,  windpipe,  and  gullet— I  prescribed  the 
ipecacuanha  in  three  minimum  doses— I  should  say  about  sixty  minims 
would  give  rise  to  a  sense  of  sickness— I  have  never  kjiown  ten  or  twelve 
minims  doing  so— the  ordinary  dose  goes  up  to  ten— some  people  are 
more  sensitive  than  others— I  did  not  keep  any  record  of  the  medicine 
I  prescribed — I  never  do  so  except  with  a  patient  coming  into  tho 
surgery— I  do  not  enter  in  a  book  the  medicines  I  send  out— I  put 
down  the  visits  I  make— it  is  not  unusual  to  have  no  record— I  am 


Correct 
action  when 
suspicion 
made  a 
certainty, 
or  nearly  so  ; 

Evidence 
rebutting 
suggestion 
that  poison 
might  have 
been  in 
medicine. 


Cross- 
examination 
to  destroy 
witness's 
reliability, 
but  he  very 
correctly 
assumed  no 
special 
knowledge. 
Note  how 
he  was 

questioned  on 
his  knowledge 
of  drugs. 


Value  of 
records  of 
all  cases. 
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Evidence 
jot  identifica- 
tion of  jars 
and  pre- 
liminary 
testing  to 
corroborate 
suspicion. 

Further 
corroboration 
and  care  of 
cleanliness. 


Cross- 
examination 
^f  expert  to 


almost  oortiun  tliat  my  memory  i.s  accurate  as  to  what  I  gave  the 
tloceased--tho  beef  onules  camo  from  Burroughs  &  Wellcome— the 
patient  generally  gets  the  nurse  ;  the  pri.yoner  had  no  objection  to 
having  one— 1  did  not  know  what  Toon's  experience  was— I  did  not 
think  it  necessai'y  to  satisfy  myself  that  she  could  carry  out  my 
instructions— I  thought  the  prisoner  would  get  a  good  nurse  because 
he  knew  what  had  to  bo  done — I  should  not  as  a  rule  witne^is  the 
injection— the  prisoner  asked  me  to  call  a:;d  see  the  deceased — I  did 
not  suggest  to  him  during  the  last  twelve  days  that  he  should  call  in 
another  doctor — I  di<l  not  know  Dr.  Grapel— the  prisoner  was  not 
present  at  our  consultations — I  was  in  consultation  with  three  or  four 
other  medical  men  in  connection  with  that  matter  with  the  prisoner's 
consent  and  approval — he  paid  the  fees — I  was  always  under  the 
impression  that  any  suggestion  of  mine  with  regard  to  food  was 
carried  out — he  appeared  to  be  kind  and  solicitous  to  his  wife — she 
appeared  to  be  fond  of  him — 1  had  never  the  slightest  idea  of  any- 
thing being  wrong — the  vomiting  and  diarrhoea  was  consistent  with 
my  experience  of  gastro-enteritis— I  should  have  been  perfect^ 
ready  to  give  a  certificate  to  that  eiiect. 

Re-examined :  I  did  not  think  of  submitting  the  vomit  to  chemical 
:iinalysis  because  suspicion  was  entirely  eliminated  from  my  mind — 
I  had  no  idea  of  any  irritant  poison  ;  it  would  not  be  possible  for  me 
to  recognise  antimony  when  examining  a  body — it  would  have  to  be 
submitted  to  a  chemical  analj'sis  or  to  somebody  with  more  experi- 
ence than  I  have — I  have  never  seen  a  case  of  poisoning  by  bismuth  ; 
I  have  read  of  one — there  has  not  been  a  case  in  recent  years — the 
number  of  grains  in  a  case  I  read  of  was  verj"-  great ;  at  that  time 
bismuth  had  arsenic  in  it — the  bismuth  in  my  sui-gery  was  found 
perfectly  -^uve — a  five-grain  dose  of  bismuth  is  a  medium  one — I 
was  prescribing  it  with  a  view  to  allay  the  vomiting — it  is  a  well- 
known  remedy  for  doing  that — I  have  never  heard  of  these  small 
doses  causing  vomiting  or  irritation — it  always  has  the  opposite 
tendency — I  use  about  half  a  pound  in  a  fortnight — I  did  not  know 
whether  my  instructions  as  to  diet  were  carried  out  or  not. 

By  the  Court :  I  know  Bessie  Taylor  died  at  the  ' '  Monument  "—her 
symptoms  were  something  similar  to  those  of  Maud  Marsh — even 
that  did  not  make  me  think  at  first  that  I  ought  to  have  fm'ther 
inquiry. 

Eichard  Bodmer  :  I  am  a  Fellow  of  the  Institute  of  Chemists  and 
Public  Analyst  for  the  Borough  of  Bermoudsey^ — I  am  considting 
chemist  to  the  Clinical  Eesearch  Association,  1,  ISouthwark  Street — I 
received  two  sealed  jars  from  Dr.  Stoker — one  of  them  contained  a 
human  stomach  and  a  small  piece  of  human  liver — the  other  contained 
a  lower  part  of  the  bowel  and  some  pieces  of  liver — I  had  a  conversa- 
tion with  Dr.  Stoker,  and  in  consequence  I  applied  some  tests  in 
order  to  discover  whether  there  was  any  arsenic  present — the  stomach 
was  tied  at  both  ends,  and  on  opening  it  I  found  its  contents  were  from 
about  one  and  a  half  to  one  and  three-quarter  ounces  of  a  yellow  gruel- 
like fluid — I  applied Eeinsch's  test  to  a  small  portion  of  it;  that  is  a 
well-known  test  for  arsenic — I  discovered  arsenic  was  present — sonae 
slips  of  copper  are  used  in  the  test ;  they  became  a  purple  colour,  indi- 
cating the  probable  presence  of  antimony  in  addition  to  arsenic— I 
communicated  what  I  found  to  Dr.  Stoker— on  Monday,  October  27th, 
Inspector  Godley  saw  me,  and  in  consequence  I  subjected  another 
portion  of  the  contents  of  the  stomach  to  Marsh's  test,  which  is  also 
a  test  for  arsenic  and  antimony— I  discovered  both  present  by  that  test, 
and  also  found  that  there  was  far  more  antimony  present  than  arsenic 
—I  did  not  open  the  second  jar— I  replaced  the  stomach  in  the  first  one. 
and  a  part  of  it  which  I  had  used  in  my  tests  I  placed  in  a  perfectly 
clean  glass- stoppered  bottle,  and  on  October  28th  I  handed  all  three 
jars  to  the  coroner's  officer. 

Cross-examined :  The  violet  deposit  suggested  antimony  to  me— 
it  is  not  always  a  conclusive  proof  of  its  existence — other  substances 
will  hardly  produce  the  same  colour,  but  something  which  might  be 
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try  to  find 
incorrect 
inferences. 


Not  medical, 
but  impor- 


and  safe 
custody  of 
objects  for 
analysis. 

Evidence  of 
the  expert  on 
the  post- 
mortem 
and  analysis, 


accurate 
knowledge 
required  of  a 
toxicologist. 
Note  his 
cross- 
examination. 


taken  for  it-I  have  not  road  a  -P-^  °,  J^J^l^Ti  would 
cannot  at  pvosout.  remon.bev  '-^Xt^  ^^^^ 
produce  the  f.'^^'^«  violet  colovu-so  n^^ 

almost  look  like  antiinouy— 1  do  i^"*^  o^f^  J^'^.^gg  ijofove  I  used  it. 
copper-I  subjected  the  «0PP°(/«  ^ '^^'^'^'f  Street, 

"^Joseph  Henry  Vaughan  Marks  .    1  ^^^e   t  ^^^^  > 
nnd  am  coroner's  officer  for  Southwark— on  UctoDoi  "^^^ ^         ^  tant,  evidence 
LtiZuon  and  went  to  the  police-station  and  -^^-^^  ^l^^^  ^//^^^  identity 
+1,^  KnrUr  nf  Maud  Marsh  on  the  Jotli — tuat  evouiiio  and  safe 

^^^^^M'i^B^ ......... 

one  years-on  Of  "^^^^  "i^^^^if^^^^  body  of  Maud  Marsh-  ranging  even 

make  a  P^^t-mortem  exammation  on^^^^^^^^     J     there-there  had  to  the  first 

was  normal,  and  no  sign  of  disease  there-the  tongue  was  yellow, 
Tated!  and'swoUen-the  air  passages  to  the  l^ngs  were  quate  clear 
and  the  lungs  free  from  disease-there  was  a  good  deal  of  fat  about 
?he  heart,  bSt  that  would  not  have  aliected  her  health  much,  unless 
if  had  gone  much  fui-thei-it  had  invaded  the  muscles  to  the  extent 
of  about  one-third— the  mesenteric  glands  were  much  swoUen-the 
stomach  had  been  taken  away,  but  it  was  given  to  me  by  the  coroner  s 
officer  before  the  end  of,  the  post-mortem-the  bloodvessels  of  the 
bowels  were  unusually  red  and  injected  with  blood,  but  not  to  a  very 
marked  extent— the  mucous  membrane  of  the  bowels  was  swollen  and 
sUmy,  and  was  in  the  condition  which  we  generally  know  as  sub- 
acute enteritis,  which  is  inflammation  of  the  membi^ne  lining  the 
bowels— there  was  a  good  deal  of  liquid  in  the  bowels,  but  only  a  little 
semi-solid  fsecal  matter,  which  was  about  the  sigmoid  fiexm-e  ot  the 
colon— one  of  the  glands  showed  that  she  had  probably  been  a  person 
subjected  to  habitual  constipation— the  whole  of  the  rectum  had  been 
removed— I  found  no  ulceration  of  the  bowels— I  examined  the  pan- 
creas, the  spleen,  and  the  kidneys  ;  they  were  all  sound  and  healthy— 
the  liver  had  been  detached,  but  it  was  in  the  abdomen— a  small 
portion  had  been  removed— it  was  rather  dry  and  greasy,  but  there 
was  no  condition  which  would  afiect  her  health  materially— I  examined 
the  womb  and  ovaries— they  were  perfectly  normal— she  had  never 
apparently  borne  a  child,  nor  were  there  any  signs  that  she  had  been 
far  advanced  in  pregnancy — menstruation  was  just  upon  ceasing — I 
found  no  evidence  of  any  natural  disease  which  would  account  for  her 
death — I  suspected  that  she  had  died  from  some  form  of  irritant 
poison,  which  had  set  up  enteritis — I  had  heard  of  the  question  of 
arsenical  poisoning,  but  I  came  to  the  conclusion  on  making  the 
examination  that  it  was  not  arsenic,  but  some  other  metallic  poison 
— I  then  removed  the  brain,  some  blood  from  the  cavity  of  the  chesb, 
the  spleen,  the  gall  bladder,  which  was  full  of  bile,  the  liver,  the 
kidneys,  the  contents  of  the  bowels,  the  bowels  themselves,  and  also 
some  blood  from  the  abdominal  cavity — they  were  all  rather  light  in 
weight — the  drain  on  the  fluid  caused  by  the  vomiting  would  account 
for  that  in  a  great  measure — on  the  31st  I  oxaniinod  the  stomach 
from  tho  jar — there  were  signs  of  putrefaction  extornally  and  inter- 
nally, it  was  pink  and  injected  with  blood — the  bloodvessels  were 
prominent  and  redder  than  usual — internally  it  was  coated  with  a 
good  deal  of  yellow  slimy  mucus,  which  became  an  orange  colour  at 
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the  bowel  end— I  did  not  find  any  ulcers  or  Iosb  of  substance— I 
examined  the  contents  in  the  stomach  and  portion  of  the  liver  and 
rectum  in  the  jars — I  made  an  analysis  of  various  parts  of  the  body 

— every  portion  of  the  body  which  I  examined  had  antimony  in  it  

I  foiind  antimony  in  the  stomach  and  its  contents,  in  the  bowels  and 
their  contents,  in  the  liver,  bile,  spleen,  kidneys,  the  Huid  which 
I  took  from  the  abdominal  cavity,  in  the  blood  from  the  cavity  of  the 
chest,  and  in  the  brain — I  made  tests  for  arsenical  poison — I  found 
traces  of  arsenic  in  a  small  q^uantity,  and  I  foimed  the  opinion  that 
death  had  not  resulted  from  it — arsenic  is  sometimes  found  in  anti- 
mony when  it  is  impure — I  came  to  the  conclusion  that  death  was 
caused  by  poisoning  with  antimony  in  a  soluble  form — that  was 
tartar  emetic  or  metallic  antimony — that  is  one  of  the  scheduled 
poisons — I  did  not  find  any  bismuth  there,  but  the  tests  for  bismuth 
are  not  so  complete — if  there  was  any  it  must  have  been  infinitesimal 
— I  have  never  heard  in  late  years  of  a  case  where  bismuth  has  caused 
such  symptoms  as  these,  or  caused  death — bismuth  is  now  purified 
from  arsenic  and  other  impurities — five  grains  is  an  ordinary  dose — 
in  the  cases  I  have  heard  of  where  death  was  caused  by  bismuth  I 
think  that  120  grains  must  have  been  taken — I  found  no  trace  of 
impure  bismuth  in  this  case — I  foimd  ()-23  grains  of  metallic  antimony 
in  the  contents  of  the  stomach,  o-99  grains  in  the  contents  of  the 
bowels — that  indicated  to  me  that  there  must  have  been  a  large  dose 
of  antimony  given  within  a  few  hours  of  death,  as  it  is  soluble  in 
water— it  had  not  been  got  rid  of  by  purging  or  vomiting— in  the 
liver  I  found  0-71  grains  of  metallic  antimony,  in  the  kidneys  0-14 
grain,  in  the  brain  0-17  grain,  in  all  7 •24  grains,  which  is  7 J,  the 
bulk  of  which  was  in  the  bowel— I  deduce  from  that  that  there  was 
a  good  deal  more  antimony  in  the  body— antimony  can  be  made 
soluble  in  the  form  of  tartar  emetic  or  emetic  tartar,  which  is  a  white 
powder,  soluble  in  water— it  does  not  change  the  appearance  of  the 
water— emetic  tartar  is  not  altogether  antimony- 7'24  grains  of 
metallic  antimony  would  represent  20-12  grains  of  tartar  ometic— 
the  proportion  is  roughly  three  to  one— I  did  not  calculate  the  amount 
of  tartar  emetic  in  the  whole  body,  but  from  my  experience  I  should  put 
it  at  between  twenty-fiveandthirty  grains— when  tartar  emetic  or  anti- 
mony is  administered  as  a  rule  the  greater  part  of  it  is  very  quickly 
ejected— purging  relieves  it— the  eflectof  the  poison  itself  generally 
takes  a  very  considerable  time  before  it  causes  death — death  has  oc- 
curred in  many  cases  where  it  is  given  in  repeated  moderate  doses- 
vomiting  and  purging  makespeople  waste  away— itproducesgastro-en- 
teritis,  nnd  they  also  appear  to  die  from  failure  of  the  heart— antimony 
depresses  the  circulation— it  quickens  the  pulse,  but  gives  it  a  very 
feeble  power— two  grains  of  tartar  emetic  has  killed,  but  thatis  not  ordi- 
nary—I should  put  the  ordinaryfatal  dose  at  probably  fifteen  grains 
—others  put  it  at  ten— even  that  might  not  be  fatal  if  the  greater  por- 
tion of  it  is  vomited— people  have  taken  tartar  emetic  m  much 
larger  quantities,  and  have  recovered  where  it  has  been  quickly 
vomited— I  am  of  opinion  if  two  or  three  grains  were  given  repeatedly 
to  a  healthy  person  that  it  would  eventually  cause  death— wh«n 
doses  of  antimony  are  given  from  time  to  time  the  symptoms  are 
great  depression,  profuse  perspiration,  followed  by  nausea  and 
vomiting-purging  is  set  up  with  pam  m  the  abdomen  and  usuaUy 
after  a  time  there  is  a  burnmg  or  metallic  sensation  m  the  throat  and 
stomach— there  is  a  great  thirst-spasms  are  quite  common,  and 
patients  fall  sometimes  into  a  comatose  or  semi-comatose  state--tfiey 
are  eenerally  very  pallid,  and  sometimes  they  get  quite  jaundiced, 
and  dark  under  tiie  eyes,  and  thin  and  wom-it  is  sometimes  the 
appearance,  apart  from  other  symptoms,  which  indicates  that  the 
patient  is  appimching  death-in  the  case  of  Mr.  Braywood  it  wa 
his  appearance  which  excited  the  suspicion  that  he  would  die-bii 
William  Gull  and  others  who  saw  him,  although  he  was  apparently 
eoine  on  well,  thought  afterwards  he  could  not  get  on  so  weU— that 
lis!  case  of  poisoning  by  tartar  emetic-if  tartar  emetic  is  taken  m 
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a  stronc'  solution  it  has  a  somewhat  metallic  but  sweetish  taste,  but 
when  takeu  diluted  it  does  not  have  much  taste-it  can  be  covered 
un  bv  food  or  medicino-poople  take  antimony  wine,  which  is  sherry 
with  antimony  in  it,  and  yet  not  know  that  anything  is  wi-o»g-';. 
doses  had  been  going  on  for  some  time  so  as  to  set  up  irritation  ot 
?rmucou8  menfbrane,  that  would  set  up  the  bunung  feeling  in  tho 
throat-antimony  can  be  dissolved  and  given  by  injections,  oi-  put 
iuto  iniections-that  would  be  very  dangerous  :  it  would  be  quicklv 
absorbed  into  the  rectum  and  then  into  the  body— the  vomit  in  a 
case  of  poison  by  antimony  would  be  at  first  the  contents  ot  the 
stomach,  and  then  it  would  become  green  or  yellow— i  got  a  great 
number  of  bottles  from  Sergeant  Kemp-I  examined  them— tliere 
was  antimony  or  arsenic  in  one  of  them— some  of  them  had  contained 
photographic  chemicals— I  examined  the  bismuth  powders  iouud  m 
the  room!  proved  to  have  come  from  Dr.  Stoker-they  were  free  from 
antimony  and  arsenic-I  also  examined  the  bismuth  from  Dr. 
Stoker's  surgery— it  was  pure  and  a  very  good  specimen— these  two 
bottles  which  contained  medicine  had  no  trace  of  antimony  oi- arsenic 
—this  other  one  had  two  or  thi-ee  drops  at  the  bottom  of  it— I  do  not 
know  if  it  had  been  washed  out— I  found  bismuth  and  antimony  iii 
it— I  should  say  there  was  quite  as  much  antimony  as  bismuth  m  it 
—there  was  enough  antimony  to  give  several  full  doses— emetic 
tartar  can  be  dissolved  in  water  so  as  not  to  be  apparent,  and  then 
could  be  mixed  with  a  bismuth  preparation— tartar  emetic  is  also 
soluble  in  brandy— brandy  of  ordinary  strength  will  take  up  about 
two  grains  to  the  ounce— a  tablespoonful  of  such  medicine  would  be 
a  full  emetic  dose— it  is  much  more  soluble  in  brandy  and  water 
than  in  plain  brandy— these  two  bottles  contain  brandy  and  water, 
two  parts  water  to  one  part  brandy — there  is  tartar  emetic  in  one  of 
them — this  one,  which  contains  about  an  ounce,  is  probably  a  fatal 
dose — I  could  find  nothing  to  account  for  death  except  poison  by 
antimony— antimony  might  be  given  to  produce  perspiration  and  for 
bad  colds,  but  only  from  one  twenty-fourth  to  one  twenty-sixth  of 
a  grain  to  a  dose — half  a  grain  to  a  gi-ain  would  be  an  emetic — death 
would  not  ensue  from  one  dose  of  that  strength  or  cause  great  pain 
— if  vomited,  it  would  not  produce  diarrhoea — all  the  signs  I  found 
at  the  post-mortem  would  not  be  caused  by  such  doses  as  that. 

By  the  Court :  When  I  said  I  could  find  nothing  to  account  for 
death  except  poisoning  by  antimony,  I  meant  antimony  administered 
for  the  pui-pose  of  poisoning. 

Gross-examined :  There  was  not  enough  antimony  left  in  this 
bottle  for  a  fatal  dose — if  the  bottle  had  been  full  of  the  same  pre- 
paration of  bismuth,  antimony,  and  water,  I  think  there  would  have 
been  sufficient  for  a  fatal  dose,  but  I  am  not  positive — it  contained 
six  doses — each  dose  of  itself  would  not  be  a  fatal  one,  but  I  cannot 
say  what  would  be  the  effect  of  six  successive  doses — I  should  expect 
a  person  to  be  very  ill  after  taking  them — I  examined  the  syringes 
— one  of  them  is  covered  with  an  insoluble  preparation  of  antimony, 
which  is  used  in  its  manufacture — apart  from  that  I  do  not  find  anj-- 
trace  of  antimony  on  either  of  them — I  heard  that  they  were  used  lor 
the  injecting  of  liquid  beef -tea,  but  also  that  they  were  soaked  and 
washed  afterwards — the  immediate  cause  of  death  was  sub-acute 
gastritis — I  have  had  to  do  with  a  good  many  cases,  but  I  never  saw 
such  extensive  ^astro-enteritis  from  ptomaine  poisoning — it  generally 
produces  more  inflammation  of  the  bowels  than  of  the  stomach — in 
this  case  the  stomach  was  worse  than  the  bowels — persons  who  have 
died  from  ptomaine  poisoning  suffer  from  subacute  enteritis — it  is 
a  question  of  degree — the  fat  which  I  noticed  round  the  heart  might 
point  to  old  alcoholism,  but  fatty  degeneration  of  the  heart  is  well 
known  in  poisoning — the  deceased  was  a  very  young  woman  to  have 
had  a  fatty  heart  from  alcoholism — tartar  emetic  is  sometimes  used 
as  a  check  to  di-inking  proi)en8ities— it  nauseates  the  patients  so  that 
they  cannot  indulge  in  drink  for  the  time  being — in  former  times 
bismuth  contained  impurities  which,  apart  from  the  bismuth  itself, 
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gave  rise  to  arsenical  poisoning ;  but  at  the  present  day  bismuth  is 
cleansed  from  those  impurities,  and  is  not  itself  poisonous — there 
have  been  cases  on  record  of  bismuth  poisoning  where  the  dose  was 
only  two  drachms — Ihave  edited  Taylor's  * '  Medical  Jurisprudence  " — 
a  metallic  taste,  vomiting,  and  purging,  spasms  in  the  arms  and  legs, 
which  occurred  in  a  case  of  bismuth  poisoning,  would,  coincide  \yith  a 
case  of  poisoning  by  antimony ;  but  in  a  paragraph  in  my  edition  of 
Taylor  I  think  that  that  is  explained—my  reason  for  saying  that  I 
did  not  attribute  the  poisoning  to  arsenic  wo"?  because  the  quantity  of 
arsenic  was  very  small,  and  it  was  present  only  in  the  contents  of  the 
stomach  and  bowel,  and  in  the  liver,  but  I  could  not  detect  any  in  the 
more  remote  organs,  and  if  a  person  died  from  arsenical  poisoning 
I  should  expect  to  find  arsenic  generally  distributed  through  the 
•body — there  was  not  sufficient  arsenic  to  make  me  attach  any 
importance  to  it — I  ascertain  its  presence  in  various  ways— the  colour 
of  the  copper  foil  in  Eeinch's  test  is  very  significant— arsenic,  anti- 
mony, bismuth,  and  mercury  give  very  much  the  same  colour,  but 
none  of  them  give  the  particular  effect  of  antimony,  so  far  as  I  know, 
and,  of  course,  one  does  not  rely  on  that  one  simple  test  alone— my 
tests  are  absolute,  and  not  only  probable— I  discovered  some  orange 
sulphide,  which  was  soluble  in  hydrochloric  acid,  and  separating 
it  and  treating  it  by  Marsh's  process,  it  was  proved  over  and  over 
again  beyond  all  doubt  to  be  antimony— that  colour-  is  not  common 
to  other  mineral  or  vegetable  poisons— putrefaction  had  only  just 
commenced  in  the  body  of  the  deceased  at  the  time  of  her  death- 
there  was  only  one  day  when  the  temperature  rose  above  oO  degrees 
— I  keep  a  record-I  was  engaged  in  the  Bravo  case,  which  was  a 
case  of  poisoning  by  tartar  emetic— I  did  not  see  the  vomit  m  that 
case  but  probably  it  contained  blood— the  pm-ge  contained  blood, 
but  it  is  not  invariably  present  in  the  vomit  and  purge  m  cases  of 
antimonial  poisoning-I  have  not  personally  had  a  case  where  a 
person  who  died  of  antimonial  poisoning  vomited  or  purged  blood— 
Bravo  passed  blood  the  same  night  that  he  had  the  antimony-I  was 
at  the  inquest  in  that  case-there  are  cases  where  there  has  been  no 

The  question  of  blood  in  the  stool  would  be  accord- 
ing to  the  amount  of  the  irritation,  and  m  the  faeces  the  blood  inight 
not  appear  as  blood,  but  as  a  black  stuff-to  ^^^^^^J^J^^  P^|,«°^^^^* 
might  not  appear  to  be  blood-if  the  motion  was  black  it  would  pro- 
Sly  indicate  that  there  was  blood-if  I  as  a  medical  ^an  w  f  ed  t« 
know  whether  there  was  metallic  poison,  I  should  look  to  see  d  there 
was  blood  in  the  f^cal  matter-these  glass  tubes  contain  antimony 
in  a  sulphide  form  which  I  took  from  the  "iiceased  s  body-heie  aie 
some  in  the  metallic  form-this  shining  portion  is  the  ^I^JP^d^ /^^^ 
the  bowel-aU  the  bismuth  coming  fi-om  S^ker  js  ^^^^^ 
did  not  contain  arsenic-I  have  no  reason  to  ^^^^f/^"„^"''tn,e 
WAS  addicted  to  di-ink— I  never  heard  it  suggested  until  now— tneie 
was  noS  in  the  Mty  degeneration  of  the  heart  that  would  cause 
rath-Sresay  I  have  a  Such  fatter  heart  than  she  had-it  would 
not  have  produced  vomit  nor  gastro-enteiitis-the  mam  poisoning 
^oilJ  not  ^ssibTy  bring  about^he  production  oi^^T.o^i^^ 

■  ,  1  ,^„„„„„o    if  the  Rvrinses  were  soaked  in  water,  tnat  wouia  geu 

^^Tl^;Z^oi'^^:nf-t^^^.  would  be  no  difficul^m  ™^ 
the  antimony  with  bismuth  if  jou  dissolve  it  m  watei  first-you 
could  also  put  it  into  the  bismuth  without  dissolving  it. 

By  m1-  Elliott:  Bismuth  taken  by  the  patient  produces  black 

Bv  the  Jurv  •  There  was  less  antimony  in  the  rectum  than  higher 
up  iK  bJwelll  cannot  say  if  the  whole  of  last  dose  of  an^^^^^^^ 
was  due  to  rectal  administration  but  I  think  that  he  mu  t  hav^ 
dm-ine  the  last  few  hours  of  her  life  some  given  by  the  mouth  u  me 
bmndy  was  pure  it  would  not  take  up  enough  antimony  to  gmi^^^^^ 
Sa  taste  ;  but  I  should  not  like  to  take  a  mouthful  of  this  brandy 
and  water  and  antimony. 
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This  fiaished  the  act.mil  case  of  Maud  Marsh,  with  the  poisoning  of 
whom  the  prisoner  was  cliarged,  hut  evidence  was  then  taken  with 
re^rard  to  another  woman  with  whom  the  prisoner  had  lived  previously. 
The  evidence  here  again,  from  a  medical  point  of  view,  is  most 
instructive. 


Proper 
identification 
in  exhuma- 
tion (vide 
Vol.1.,  p.  228). 


Thomas  Stevenson  (Re-examined) :  I  attended  at  St.  Pati-ick  s 
Cemetery,  Leytonstone,  on  December  9th,  1902,  and  examined  the 
body  in  the  coffin  bearing  the  name-plate  of  Mary  Isabella  Chapman, 
who  died  on  December  2oth,  1897—1  saw  the  lid  removed— the  body 
was  altogether  remarkable— the  face  and  head  were  those  of  a  woman 
who  might  have  been  coffined  that  day  from  the  appearance— even 
the  eyes  were  unruptured,  a  very  unusual  circumstance— there  was 
not  the  least  difficulty  in  recognising  her— the  muscles  had  a  iresh 
appearance— all  the  parts  of  the  body  cut  rather  leathery,  like  shoe- 
leather,  and  of  course  were  drier  than  in  a  fresh  body- all  the  parts 
of  the  body  except  the  brain  were  preserved— the  stomach  was  Again,  faU 
unusually  pink  externally— that  was  from  the  blood  m  the  vessels  knowledge 
boino-more  than  usually  good— its  inner  coat  was  of  a  peculiar  cinna-  of  pathology 
bar  red  colour,  and  towards  the  bowel  end  there  was  a  patch  of  black  reqmred. 
blood  which  had  been  eifused— there  was  no  sign  of  perforation  or 
ulceration— there  was  no  loss  of  substance  in  the  mucous  membrane— 
towards  the  bowel  end  there  were  some  old  scars  of  years'  standing— 
the  bowels  were  not  ruptured— the  tube  was  intact- internally  the 
bowel  had  the  same  red  colour  as  the  stomach — there  was  no  ulcera- 
tion—the  liver  was  pale,  bat  firm  in  textm-e  and  fairly  normal— the 
spleen,  the  kidneys,  the  bladder,  the  heart,  and  the  lungs  were  aU 
normal— there  was  no  sign  of  phthisis;  that  generally  indicates 
disease  of  the  lungs— the  cause  of  death  was  gastro-enteritis— there 
was  no  other  cause — there  was  nothing  to  indicate  that  the  woman 
had  been  a  confirmed  drunkard— if  she  had  drunk  it  had  not  pro- 
duced any  serious  injury  to  the  kidneys  or  liver — the  inflammation 
which  I  found  in  the  stomach  was  not  attributed  to  alcohol — I 
removed  the  stomach,  the  bowels,  liver,  kidneys,  spleen,  lungs,  heart, 
brain,  and  some  of  the  muscles,  and  submitted  them  all  to  analysis 
except  the  lungs — they  all  contained  antimony — it  had  permeated  to 
the  muscle  of  the  thigh — in  the  bowels  I  found  0-41  grain  of  metallic 
antimony,  in  the  liver  0-S7  grain,  in  the  kidneys  0-06,  and  the 
stomach  0-03,  which  makes  altogether  1-37 — -that  would  represent  as 
emetic  tartar  3"83  grains— there  was  more  in  her  liver  than  I  found 
in  Maud  Marsh's — that  quantitj'-  points  to  a  large  amount  of  antimony 
having  been  absorbed  into  the  body,  and  would  indicate  a  considerable 
dose  having  been  taken  some  hours  before  death  or  the  continuous 
administration  of  small  doses — the  purging  and  vomiting  would  get 
I'id  of  a  good  deal  of  the  antimony — I  came  to  the  conclusion  that  the 
cause  of  death  was  poisoning  by  antimony,  and  I  attribute  the  preser- 
vation of  the  body  to  the  antimony — it  has  not  been  thoroughly  recog- 
nised that  preservation  is  one  of  the  effects  of  antimony,  but  it  has 
been  found  in  previous  cases  to  be  a  preservative — the  fact  of  antimony 
being  found  in  the  muscles  would  not  indicate  that  doses  of  antimony 
had  been  going  on  for  some  time,  because  I  think  it  would  quickly 
pass  to  every  vascular  part  of  the  body  ;  evidently  the  body  had  not 
been  touched  by  water,  the  coffin  and  its  contents  being  well  preserved. 

Cross-examined:    The  condition  of  preservation  in  a  measure 
depends  on  the  suiToundings  of  the  body  quite  apart  from  anything 
internal— it  was  an  elm  cotSn — the  grave  was  eighteen  feet  deep — 
the  depth  of  a  grave  to  some  extent  helps  to  preserve  a  body,  but  if 
this  body  had  begun  to  decay  at  the  time  it  was  buried,  the  depth  of 
the  grave  would  not  have  retarded  it — the  air  generally  reaches  a 
body  before  it  is  buried— this  soil  was  very  dry,  clay  and  loam,  which  °^  body, 
would  assist  preservation— it  would  take  a  few  years  for  rain  to  get  ^^f. 
down  eighteen  feet — the  gi-ave  was  not  a  brick  one— there  wore  seven  "■ntimony. 
other  coffins  above  ;  this  one  was  at  the  bottom— the  body  was  almost 

25—2 


Attempts  to 
suggest  that 
burial  (vid-a 
Sect.  V.) 
influenced 
the  condition 


388 


POISONING— A  COMPLETE  TRIAL  FOR. 


lifelike — bodies  buried  in  lead  coffins,  when  opened  years  afterwards, 
have  been  found  to  be  preserved  to  a  wonderful  degree — in  those  cases 
the  air  bad  been  excluded — a  wooden  cofRn  would  not  be  hermeti- 
cally sealed — the  other  bodies  removed  from  this  grave  had  a  fearful 
smell — we  did  not  open  the  other  coffins  ;  they  were  reverently  put 
aside,  and  a  tarpaulin  put  over  them — the  whole  of  them  had  been 
buried  within  a  month — I  did  not  analyse  the  lungs,  because  I  was 
told  the  woman  had  died  from  phthisis,  but  when  I  found  no  traces  I 
put  them  aside  in  case  questions  were  asked—  if  I  had  not  known  the 
history  of  the  woman,  but  was  told  that  a  certificate  of  death  from 
phthisis  had  been  given,  I  might  possibly  have  found  that  consistent 
■with  her  condition — when  people  die  from  phthisis  there  is  generally 
g;reat  emaciation. 

By  the  Jury :  I  am  of  opinion  that  antimony  given  in  gradual 
doses  for  a  long  time  would  be  more  likely  to  preserve  the  body  than 
a  sudden  dose — it  would  get  more  into  the  system. 

E.  Bodmer  (Re-examined) :  1  took  part  with  Dr.  Stevenson  m 
making  an  analysis  of  this  body — I  have  heard  his  evidence,  and  I 
agree  with  him. 

Shows  how  J-  M.  Stoker  {Re-examined) :  I  was  caUed  to  the  "  Monument  on 

even  with  January  Ist,  1901— previous  to  that  Bessie  Taylor  had  called  on  me 
four  con-  and  asked  for  some  medicine— I  then  attended  her— I  visited  "  Mrs. 
sultants  no  Chapman  "  almost  daily  from  January  1st  to  February  13th,  when 
suspicion  she  died— when  I  first  called  she  was  in  bed ;  she  had  vomiting, 
arose— not  diarrhoea,  and  pains  in  the  stomach,  which  was  very  tender— the 
a  very  vomit  was  green— I  cannot  recollect  if  I  saw  her  vomiting— I  pre- 

creditable        scribed  for  her— she  used  to  get  better  and  then  go  back  again— 1 
performance,    g^o-gested  another  doctor  being  called  in— I  had  three  separate  con- 
sultations with  three  other  doctors— one  was  Dr.  Sunderland— he  is  a 
specialist  in  the  diseases  of  women— he  only  saw  her  once— I  was- 
uider  the  impression  that  "Mrs.  Chapman  "  was  suffermgfi-omsome 
womb  trouble— I  do  not  recollect  if  Dr.  Sunderland  suggested  any 
alteration  in  the  treatmenl^-she  did  not  make  any  improvement— i 
then  suggested  another  doctor— somebody  in  the  house  suggested 
Dr.  Thorpe,  of  Southwark  Bridge  Road— he  and  I  examined  Mrs. 
Chapman  "  together— he  said  he  thought  she  was  suffering  from  a 
severe  form  of  hysteria— I  then  got  Dr.  Cotter— we  exammed  the 
patient  together-he  thought  she  was  suffering  from  some  cancerous 
disease  of  the  stomach  or  intestines— in  consequence  I  sent  a  portion 
of  her  vomit  to  the  Clinical  Research  Association,  with  directions  to 
see  if  there  was  any  trace  of  cancer-that  would  be  a  microscopical 
examination-they  found  no  trace-the  constant  vonnting  and 
diarrhoea  continued  more  or  less  during  the  whole  time  that  i  was 
there— I  remember  one  evening  going  in  and  finding  her  playing  the 
piano-I  cannot  recollect  the  date-she  appeared  very  much  better 
and  in  consequence  I  said  I  would  not  call  back  "^g*^}?!  ^Jfl^^^^^^^^!- 
sent  f  or-I  do  not  recollect  if  I  had  any  conversation  with  the  prisoner 
on  that  day-I  was  sent  for  the  next  da,y-I  found  her  worse  than 
ever-I  was  with  her  the  day  before  she  died-she  was  very  bad  then 
S  the  same  symptoms-I  do  not  recoUect  whether  on  that  day  I 
thought  she  was  dying  or  not-next  day  I  heaid  of  her  death-I  was 
asked  to  give  a  certificate,  which  I  did,  giving  the  cause  of  death  as 
Sfestinaf  obstruction,  vomiting,  and  exhaustion-mtestinal  o^^^^^^^^ 
tion  would  cause  vomiting  and  exhaustion-she  was  ^^^^^S^om 
vomiting  and  ordinary  stoppage  when  she  came  to  ^1  suigeiy 
diarrhce!  would  follow  when  the  stoppage  ^l^.^J 
the  particulars  in  the  certificate,  "  G.  Chapman,  widower  of  deceased 
-I  thought  the  prisoner  was  married  to  the  woman-I  never  had 
such  a  thing  as  antimony  at  this  period,  and  I  never  Prescribed  it 

Cross-exlmined :  I  had  seen  Mrs.  Stevens  tejore-^t  was  at  her 
recommendation  that  I  went  to  the  Chapmans-up  to  tj.^*  toe  I  knew 
nothing  of  them-at  first  I  regarded  the  case  as  one  of  constipatio^^^^^ 
and  I  Greeted  my  treatment  with  a  view  of  removing  that-I  attended 
her  at  h^r  home  for  excessive  diarrhc«a.  so  the  stoppage  must  hav^ 
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civeu  way— I  think  that  sho  came  to  my  surgery  twice— I  do  not 
fememher  what  I  gave  her,  most  Ukely  a  dose  of  salts-I  next  saw 
W  at  her  home  on  January  1st,  when  I  treated  her  for  diarrhcoa  and 
vomitine-I  do  not  know  what  I  gave  her  then-I  saw  the  prisouei- 


him  that  I  should  like 


vomiting — I  do  not  know  wliat  i  gave  J 

I  do  not  remember  if  when  I  suggested  to  u„i,-„„n 
fiu-ther  advice  it  was  within  the  month-he  at  once  agreed-I  boheve 
that  Dr.  Sunderland  came  to  the  conclusion  that  she  was  suiioiing 
from  some  uteiine  trouble-I  have  no  record  ot  it-I  have  not  seen 
him  since-the  prisoner  saw  Dr.  Sunderland  when  he  came  and  asked 

-I  do  not  remember  that  he 


Difficulties 
of  diagnosis 
of  poisoning. 


him  what  was  the  matter  with  his  wife-   ,  .  , 

was  dissatisfied  with  our  opinion- he  was  willing  to  have  a  third 
doctor-he  paid  the  fees-I  consulted  with  Dr.  Thorpo-I  think  he 
told  the  prisoner  that  the  woman  had  hysteria— he  accepted  that 
opinion,  as  he  had  accepted  Dr.  Sunderland's-it  was  at  my  sugges- 
tion that  a  fourth  doctor  was  called  in,  because  the  woman  was  getting 
no  better-the  prisoner  agreed  to  that-I  do  not  know  what  fee  he 
paid  in  each  case-he  did  not  gramble-Dr.  Cotter  said  it  was  some 
cancerous  disease  of  the  stomach  or  intestmes-I  think  Dr.  Bod.mei 
examined  the  vomit  that  I  sent-Dr.  Cotter's  opinion  was  not  sustained 
_I  do  not  think  the  report  was  told  to  the  prisoner— I  do  not  think 
the  patient  lived  long  after  that— I  had  many  opinions— I  have  no 
record  of  my  treatment— if  the  specialist  had  suggested  an  alteration 
in  the  medicine  I  certainly  should  have  made  it. 

Re-examined :  None  of  us  suspected  poison.  _ 
By  the  Coui-t :  As  far  as  I  can  tell,  she  was  cured  of  constipation 
—you  can  get  vomiting  with  hysteria,  and  you  can  imagine  a  lot 
when  you  have  hysteria— I  think  Dr.  Thorpe  thought  the  woman  was 
imagining— it  did  not  occur  to  me  that  she  was  not  suffering— consti- 
pation was  the  primary  cause— the  vomiting  and  exhaustion  had 
caused  her  death— it  would  probably  have  been  wise  to  have  had  a 
post-mortem  before  giving  the  certificate,  as  all  the  doctors  were 
evidently  wi-ong — I  have  never  known  a  case  where  four  doctors  gave 
foui-  different  opinions,  and  when  the  patient  died,  still  there  was  no 
post-mortem. 

Dr.  Stevenson  {Re-examined) :  On  November  22nd,  1902, 1  was  at 
Lymn  chui-chyard,  Cheshire,  and  I  saw  Bessie  Taylor's  coffin  taken 
from  the  grave— it  had  a  plate  on  it,  "Bessie  Chapman,  died  Feb- 
Tuaiy  13th,  1901,  age  36  years" — the  body  was  covered  with  a  mouldy 
growth,  but  otherwise  was  fresh — there  was  no  putrefaction  and  no 
odour — the  tissues  were  dry — the  muscles  had  a  red  and  freshish 
appearance — there  was  a  faecal  odour  in  the  abdomen,  but  no  putre- 
factive odour — although  the  featui-es  had  mould  on  them,  one  could 
follow  the  shape  and  general  contoui- — the  breast  was  shrunken,  and 
the  whole  bodj--  dry — generally  when  bodies  decompose  they  become 
wet  and  slimy — this  was  one  extremely  well  presei-ved  except  for  the 
superficial  slun — I  made  an  examination  of  the  various  organs — on 
the  base  of  the  right  lung  I  found  some  old  adhesions  from  old  pleurisy 
— the  lungs  were  shrunken  and  di-y,  but  otherwise  healthy  and  free 
from  deposits  or  cavities — adhesions  are  quite  common  in  people  of 
good  health  in  middle  life  and  after — ^the  heart  and  its  valves  were 
healthy — the  stomach  was  empty,  but  its  vessels  were  filled  with  dark 
blood  to  an  unusual  extent — on  the  inner  surface  of  the  gullet  end  of 
the  stomach  there  was  a  patch  about  four  inches  in  diameter  of  a 
cinnabar  red  colour  which  denoted  gastritis — there  was  no  ulceration 
or  perforation  or  any  loss  of  substance  in  the  mucous  membrane  of  the 
stomach — the  cinnabar  red  colour  extended  more  or  less  through  the 
bowels,  indicating  enteritis — the  inner  surfacJfe  of  the  bowel  was  coated 
with  a  yellow  paint-like  stuff,  which  was  sulphide  of  antimony — the 
pancreas,  spleen,  kidneys,  and  liver  were  all  shrunken  by  time,  but 
otherwise  normal — the  womb,  ovaries,  appendages,  and  bladder  were 
quite  normal — I  found  no  trace  of  cancer  nor  uterine  trouble — I  could 
find  no  sign  of  any  cause  of  death — I  examined  the  brain — it  was  a 
£ood  deal  decomposed— there  was  no  sign  of  hcemorrhage,  or  any 
recognisable  disease — I  found  no  intestinal  obstruction — I  formed  tho 
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opinion  that  she  had  died  from  gastro-euteritis,  which  was  due  to  some 
irritant  poison — I  removed  the  stomach,  bowels,  liver,  si^lecn,  kidneys, 
heart,  brain,  and  lungs,  and  subjected  them  all  to  analysis  and  exami- 
nation— the  analysis  showed  that  antimony  was  present  in  all  those 
parts — there  wasiio  otherpoison — in  the  stomach  there  was  ()'12  grain 
of  metallic  antimony,  in  the  bowel  8'43  grains,  in  the  liver  1  •64  grain, 
in  the  kidneys  0*30  gi-ain,  making  a  total  of  10"49  gi-ains,  which  equals 
10| — that  represents  of  tartar  emetic  in  the  stomach  0'32  grain,  in  the 
bowel  23*43  grains,  in  the  liver  4'5o  grains,  in  the  kidneys  0'82  grain, 
making  in  all  29'12  grains — I  cannot  find  anyrecorded  case  of  such  a 
quantity  having  been  found  in  the  bowel  after  death — it  suggests  that 
she  had  some  large  dose  not  long  before  her  death — I  examined  the 
earth  about  the  cofiQn,  but  found  no  poison. 

Cross-examined  :  The  woman  had  been  buried  about  twenty-one 
months — Isabella  Spink  had  been  interred  practically  five  years — 
neither  body  was  putrid — Taylor  was  covered  with  ordinary  vegetable 
fungi — there  were  conditions  about  the  body  that  I  identified  with 
the  case  of  Spink — I  compared  Taylor's  features  with  a  photograph 
which  I  was  told  was  hers,  and  I  could  recognise  the  general  contour 
— the  nose  and  cheeks  had  preserved  their  shape — I  could  not  dis- 
tinguish the  eyes— there  had  been  a  change  in  her  which  was  more 
remarkable  than  in  the  case  of  Spink,  where  there  had  been  practically 
none — I  think  Taylor's  body  contained  more  antimony  than  Spink's 
— given  the  same  conditions  as  far  as  the  coffin  and  grave  were  con- 
cerned, I  should  have  expected  to  find  that  a  woman  who  had  only 
been  buried  twenty  months,  and  had  more  antimony  in  her  body,  to 
be  less  subject  to  change  than  a  woman  who  had  been  bui-ied  five 
years  and  had  less  antimony— Taylor's  coffin  was  a  dry  eka  one,  and, 
as  far  as  I  could  judge,  the  body  had  not  been  contaminated  by 
contact  with  the  soil,  which  was  very  dry  and  sandy  loam— putrefac- 
tion generally  begins  through  the  nose,  mouth,  and  anus,  and  spreads 
outwards— there  was  none  of  that  in  either  body— the  superficial 
decomposition  of  the  body  was  due  to  the  growth  of  mould— the 
presence  of  antimony  does  not  prevent  the  growth  of  moulds ;  in  fact, 
they  will  grow  in  a  strong  solution  of  tartar  emetic. 
Verdict,  "Guilty":  death. 
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SUB-SECTION   E.-CLASSIFICATION  OF   POISONS  AND 
POISONING  BY  (GEOUPS  OF)  INDIVIDUAL  POISONS. 

Thebe  is  just  as  much  difficulty  in  classifying  poisons  on  any 
satisfactory  and  scientific  plan  as  there  is  in  defining  what  is  a  poison. 
They  might  for  various  purposes  be  classified  in  many  ways,  accord- 
ing to  their  origin,  for  instance,  from  the  animal,  vegetable,  or  mineral 
kingdom,  or  according  to  their  mode  of  entrance  to  the  body,  or 
according  to  their  physical  properties,  gaseous,  liquid,  or  solid  ;  but 
to  each  and  all  of  these  there  are  objections  of  greater  or  less 

magnitude.  . 

There  is  one  method  which  would  be  unexceptionable  it  it  were 
only  practicable,  and  that  is  to  classify  them  according  to  their  action 
on  the  body.  Of  this  method  a  sketch  containing  a  few  substances 
will  be  found  on  p.  232  ante.  If  an  attempt  were  made  to  complete  the 
list  by  adding  to  it  even  all  the  well-recognised  poisons,  nothing  but 
confusion  would  result,  for  so  many  of  them  act  in  more  than  one 
direction,  and  not  only  so,  but  now  in  one  direction  and  now  in 
another,  i.e.,  now  on  the  heart,  now  on  the  brain,  and  now  on  the  blood. 
We  can  go  a  little  farther  than  Dr.  Taylor  did  in  this  method  of 
arrangement,  for  he  divided  them  only  into  corrosives,  irritants,  and 
neurotics ;  but  it  is  impossible  to  draw  up  a  complete  scheme. 

If  science  fails  us,  the  only  principle  left  is  convenience,  and  here 
we  do  get  some  little  assistance  in  grouping  certain  poisons  for  descrip- 
tive and  other  purposes.  The  following  groups  have  considerable 
convenience  to  recommend  them,  and  there  is  also  some  appearance 
of  a  scientific  connection  between  the  members  of  each  group,  if  not 
between  the  groups  themselves  : — 

1.  Corrosives,  strong  acids,  and  alkalies. 

2.  Poisons  derived  from  metals  and  their  salts. 

3.  ,,  ,,  the  non-metallic  elements. 

4.  Gaseous  poisons. 

5.  Poisoning  by  ansesthetising  agents,  sedatives,  and  antipyretics 
of  artificial  origin. 

6.  Poisoning  by  artificial  organic  articles  not  in  group  5. 

7.  Poisoning  by  substances  of  direct  origin  from  the  living 
vegetable  kingdom. 

8.  Poisoning  by  substances  of  animal  origin. 

9.  Poisoning  by  foodstufl's. 

10.  Miscellaneous  poisons — mechanical,  such  as  glass,  coffin  dust, 
patent  medicines,  etc. 

We  shall  insert  a  short  explanation  and  discussion  as  an  introduc- 
tion to  each  group. 
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Group  1  — THE  CORROSIVE  POISONS. 

Of  this  class  the  typical  members  are  the  concentrated  mineral 
acids  and  caustic  alkalies,  and  so  long  as  these  only  are  considered  the 
group  is  a  very  natural  one,  but  there  are  many  objections  to  considering 
it  a  scientific  one  all  the  same.  For  instance,  even  nitric  and  hydro- 
chloric acids  may  by  their  volatility  act  as  simple  pulmonary  irritants 
to  the  bronchial"  tubes,  while  by  dilution  even  sulphuric  acid  may  act 
as  an  irritant  only.  Again,  oxalic  and  carbolic  acids  should  at  times 
be  included  in  the  group,  for  they  frequently  kill  by  purely  local  action, 
but,  on  the  other  hand,  they  often  do  not  corrode  at  all,  but  kill  by 
their  poisonous  effects  after  absorption.  Arsenic,  again,  not  unfre- 
quently  produces  small  superficial  ulcers,  and  so  do  some  of  the  metallic 
irritants.  The  group,  then,  must  be  considered  to  consist  typically  of 
the  strong  mineral  acids  and  alkalies  and  to  shade  off  through  the  more 
dilute  and  less  powerful  acids  down  to  the  irritants. 

Instances  of  poisoning  by  the  following  will  be  found  described 

below : — 

Concentrated  sulphuric  acid,  indigo  sulphate. 

„  nitric  acid  and  its  fumes. 

„  hydrochloric  acid. 

Hydrofluoric  acid. 

Pyrogallic  acid.  . 
Oxalic  acid,  oxalates  (these  are  nerve  poisons,  not  corrosives). 
Carbolic  acid  (corrosive  action  comparatively  feeble). 
Caustic  potash  and  soda  and  their  carbonates  (corrosive  only  when 
concentrated) . 

Ammonia  and  its  carbonate.  r  .1      i  • 

The  main  principle  connecting  the  several  members  of  the  class  is 
that  they  may  cause  death  by  purely  local  destructive  action,  combmed 
with  shock  and  collapse  produced  by  intense  stimulation  ot  sensory 
nerves  As  shock  and  collapse  are  thus  such  marked  features  ot  the 
group,  we  may  tabulate  the  symptoms  of  these  phenomena  as  an  intro- 
duction to  the  class. 

Symptoms  of  Shock. 
Alimentary  SymptomS.-Most  likely  a  feeling  of  nausea  with 
inclination  to  dnnk  because  the  mouth  feels  dry  and  clammy,  quite 
pos  X   ol  c,  and  there  may  even  be  acute  diarrhoea  and  tempoi^r^, 
Lcontinence^ff^ces;  actual  vomiting  is  a  very  common  symptom  of 

"'SlralVrrS^^^^^  gaspy  breathing  is 

comniTrougi?";  Sua!  dyspncBa  or  shortness  ^-^^th  may  c^^ 
on;  or  if  shock  be  deeper  there  may  be  merely  sighing  lespnation. 

Circulatory.-The  pulse  is  almost  sure  to  be  accelerated  m  fre- 
quen^oT^a  weaken  in  force  ;  sooietimes  it  is  ^-^^V^^^^^^^J^'^ 
Uncountable  at  the  wrist;  fainting-an  actual  temporary  stoppage  oi 
the  heart— is  also  very  common  ;  even  death  may  thus  appeal.  . 

Urinary.— A  sudden  desire  to  micturate  may  occur,  as  may  also 
unc^^™passage  of  urine.    Per  contra  when  shock  ^^^^ 
may  be  retention  of  urine  even  to  the  extent  of  necessitating  catheteii 
c«tinn  •  milder  degrees  of  actual  suppression  may  also  occui. 

NeVCr-Motor  ;  Temporary  paralysis  of  voluntary  muscular 
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power  is  not  uncommon,  trembling  is  pretty  '^^^l;^^^^^^  ^"  ^ 
•elt  all  of  a  tremble"),  and  there  may  be  even  ^^^l  "^^^^"^^^^^^ 

Sensory:  Temporary  amesthesia  is  quite  possibly  piescnt. 

Refiexes  :  Diminished  or  even  lost. 

Bladder  and  Rectum :  Control  may  be  entu-ely  lost  ['^^^^^^Z^^  un- 

Mental  Condition:  This  is  most  variable,  from  actual  pi  otoundun 
con  cio  1  ness  and  even  death  (frightened  to  death)  up  to  the  most  defi- 
nite  ac'^delirium  with  delusions  of  all  kinds,  every  "^^^-J 
of  excitement  or  of  lethargy;  the  articulation  may  be  incoheient  oi 
rapid  or  abolished,  the  mind  stunned  or  accelerated  m  its  woiking. 

Skin— Possibly  bedewed  with  a  cold  clammy  or  a  hot  sweat. 

The  whole  of  these  point  unmistakably  to  a  powerful  reflex 
stimulus  of  every  centre  of  the  brain  with  a  corresponding  excitement 
or  paralysis  of  each  one.  Not  only  so,  but  the  temporary  excitement 
may  be  followed  by  a  paralysis  of  any  or  every  centre. 

Symi'Toms  of  Collapse, 
so  far  as  the  brain  and  nerve  centres  are  concerned,  may  be  spoken 
of  as  the  paralytic  aspect  of  shock;  the  mind  refuses  to  think  or 
to  be  materially  influenced  by  ordinary  external  stimuli ;  reflexes  are 
either  sluggish  or  absent;  the  limbs  refuse  to  support  the  body  ;  the 
condition  is  one  of  mental  and  physical  annihilation.  Along  with  these 
negatives  we  get  other  functions  reduced  to  their  lowest  ebb,  digestion, 
vomiting,  and  peristalsis  cease,  and  respiration  only  suffices  for  the  mere 
need  of  existence,  not  always  even  that,  and  the  circulation  is  reduced 
to  a  minimum ;  urine  ceases  to  be  secreted  by  the  kidney,  and  other 
glands  refuse  their  functions.  Such  are  the  features  of  collapse 
generally,  but  when  it  has  been  preceded  by  severe  vomiting  the  eyes 
are  sunken,  the  features  pinched,  the  skin  and  extremities  cold  and 
clammy,  and  possibly  bedewed  with  cold  perspiration. 

POISONING  BY  SULPHURIC  ACID  (H2SO4). 
Source  and  Method  of  Occurrence. — Sulphuric  acid,  or  oil 

of  vitriol,  is  more  extensively  used  in  the  arts  and  manufactures  than 
any  other  acid  ;  hence  cases  of  poisoning  by  it  are  very  common. 
Occasionally  it  is  used  for  suicidal  purposes,  more  especially  by  women  ; 
and  accidents  in  consequence  of  its  having  been  mistaken  for  some  other 
liquid  are  numerous.  It  has  often  been  used  externally  (vitriol- 
throwing,  vide  Vol.  I.,  pp.  621,  et  seq),  where  the  object  was  to  injure  a 
person,  in  fits  of  rage  or  jealousy.  In  the  year  1891  thirteen  deaths 
were  registered  from  sulphuric  acid  in  England  and  Wales,  and  eight 
in  1901. 

Toxicity  and  Fatal  Dose. — The  effects  of  this  acid,  as  of  all 
corrosives  and  some  irritants,  depend  not  only  upon  the  actual  dose, 
but  upon  its  concentration.  The  quantity  actually  required  to  prove 
fatal  must  depend  on  many  circumstances.  If  the  stomach  is  full  when 
the  poison  is  swallowed,  the  action  of  tlie  acid  may  be  spent  on  the 
food,  and  not  on  the  stomach  ;  and  a  larger  quantity  might  then  be 
taken  than  would  suffice  to  destroy  life  if  the  organ  were  empty.  The 
smallest  quantity  which  is  described  as  having  proved  fatal  was  in  the 
following  case  : — Half  a  teaspoonful  of  concentrated  sulphuric  acid  was 
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given  to  a  child  about  a  j^ear  old  by  mistake  for  castor  oil.  The  usual 
symptoms  came  on,  with  great  disturbance  of  breathing,  and  the  child 
died  in  twenty-four  hours.  The  quantity  here  taken  could  not  have 
exceeded  forty  drops  {Med.  Gaz.,  vol.' 29,  p.  147).  It  is,  however, 
doubtful  whether  this  small  quantity  would  have  proved  fatal  to  an 
adult.  The  smallest  fatal  dose  which  Christisun  states  he  has  found 
recorded,  is  one  drachm ;  it  was  taken  by  mistake  by  a  stout  young 
man,  and  killed  him  in  seven  days.  Even  when  moderately  diluted  it 
will  rapidly  destroy  life.  A  man  swallowed,  on  an  empty  stomach,  six 
drachms  of  the  strongest  acid  diluted  with  eighteen  drachms  of  water. 
He  suffered  from  the  usual  symptoms,  and  died  in  two  hours  and  a 
half  {Med.  Times  and  Gaz.,  1868,  1,  p.  183).  Two-thirds  of  the 
cases  prove  fatal.  The  pharmacopoeal  dose  is  five  to  twenty  minims 
of  the  dilute  acid. 

Duration. — When  this  poison  is  swallowed  in  a  concentrated 
form,  the  symptoms  produced  come  on  either  immediately,  or  during 
the  act  of  swallowing.    In  a  case  which  came  under  the  notice  of  Sir 
Thomas  Stevenson,  a  girl  swallowed  about  a  fluid  ounce  of  brown  oil  of 
vitriol  in  mistake  for  a  magnesian  mixture  which  she  was  in  the  habit 
of  taking,  and  did  not  discover  the  mistake  till  severe  symptoms  had 
supervened.    The  average  period  at  which  death  takes  place  in  cases 
of  acute  poisoning  by  sulphuric  acid  is  from  eighteen  to  twenty- 
four  hours.    When  the  stomach  is  perforated  by  the  acid,  it  commonly 
proves  more  speedily  fatal.    In  one  instance,  reported  by  Sinclair,  a 
child  about  four  years  old  died  in  four  hours ;  the  stomach  was  found 
perforated.    When  the  poison  acts  upon  the  windpipe,  death  may  be  a 
still  more  speedy  consequence,  from  suffocation  ;  and,  owing  to  this, 
it  appears  to  be  more  rapidly  fatal  to  children  than  adults.  Craigie 
mentioned  a  case  in  which  three  ounces  of  concentrated  sulphuric  acid 
destroyed  life  in  three  hours  and  a  half.    Eemer  met  with  an  instance 
in  which  death  took  place  in  Uvo  hours.    A  case  is  reported  by  Watson 
in  which  a  woman  swallowed  two  ounces  of  a  strong  acid.    She  died 
in  half  an  hour,  but  it  appears  that  a  quarter  of  an  hour  before  death 
she  had  made  a  deep  wound  in  her  throat,  which  gave  rise  to  great 
bleeding.    The  stomach  was  found  extensively  perforated ;  but  it  is 
highly  probable  that  the  wound  accelerated  death  in  this  case.  The 
shortest  case  recorded  occurred  to  Eapp.    A  man,  £et.  50,  swallowed 
three  ounces  and  a  half  of  concentrated  sulphuric  acid.    He  died  in 
three-quarters  of  an  hour  {Gaz.  Med.,  Dec.  28th,  1850).    On  the  other 
hand,  there  are  numerous  instances  reported  in  which  the  poison 
proved  fatal  from  secondary  causes  at  periods  varying  from  one  week 
to  several  months.    These  secondary  causes,  such  as  contraction  and 
occlusion  of  the  gullet,  may  threaten,  and  even  cause,  death  from  star- 
vation, and  require  operative  procedures.    When  the  passage  of  bougies 
to  dilate  the  stricture  of  the  oesophagus  has  failed  to  procure  relief, 
gastrotomy  has  been  successfully  performed,  and  the  patient  fed  through 
an  artificial  opening  into  the  stomach.  - 
Symptoms.— There  is  violent  burning  pain,  extending  down  tne 
throat  and  gullet  to  the  stomach,  and  the  pain  is  often  so  severe  that 
the  body  is  bent.    There  is  an  escape  of  gaseous  and  frothy  matter, 
followed  by  retching  and  vomiting,  the  latter  accompanied  by  tlie  dis- 
charge of  shreds  of  tough  mucus  and  of  a  liquid  of  a  dark  coliee-ground 
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colour,  mixed  with  blood.    The  vomited  matters  may  contain  shreds 
of  mucous  membrane  from  the  gullet  and  stomach,  and  even  portions  of 
the  muscular  structures  of  the  former.    Tliese  may  form  cmnplete 
casts  of  some  portion  of  the  gullet  or  stomach.    Ihe  mouth  i  exco- 
riated, and  the  lining  membrane  and  surface  of  the  tongue  white  oi 
resembling  soaked  parchment;  in  one  instance  the  appeamnce  ot  the 
mouth  was  as  if  it  had  been  smeared  with  white  paint.    After  a  time 
the  membrane  acquires  a  grey  or  brownish  colour ;  the  mouth  is  mieci 
with  a  thick  viscid  substance,  consisting  of  saliva,  mucus,  and  the  cor- 
roded membrane  ;  this  renders  speaking  and  swallowing  ditticult,  and 
may  cause  death  by  asphyxia,  especially  if  the  epiglottis  also  becomes 
swollen.    If  the  poison  has  been  administered  by  a  spoon,  or  the  phial 
containing  it  has  been  passed  to  the  back  of  the  throat,  the  mouth  may 
escape  the  chemical  action  of  the  acid.    A  medical  witness  must  bear 
this  circumstance  in  mind  when  he  is  required  to  examine  an  mtant 
suspected  to  have  been  poisoned  by  sulphuric  acid.    Around  the  lips 
and  on  the  neck  may  be  found  spots  of  a  brown  colour  from  the  spilimg 
of  the  acid  and  its  action  on  the  skin.    There  is  great  difficulty  ot 
breathing,  owing  to  the  swelling  and  excoriation  of  the  throat  and 
larynx,  and  the  countenance  has,  from  this  cause,  a  bluish  or  livid 
appearance  ;  the  least  motion  of  the  abdominal  muscles  is  attended 
with  increase  of  pain.    These  symptoms,  although  characteristic  of  the 
action  of  a  corrosive  liquid,  have  been  sometimes  by  carelessness 
mistaken  for  those  of  disease.    The  stomach  is  so  irritable  that  what- 
ever is  swallowed  is  immediately  ejected,  and  the  vomiting  is  commonly 
violent  and  incessant.    In  a  case  reported  by  Geoghegan,  the  patient 
vomited  for  three  or  four  hours.    This  symptom  then  ceased,  and  did 
not  recur,  although  the  woman  did  not  die  until  thirty-four  hours  after 
the  poison  had  been  swallowed  {Med.  Gaz.,  vol.  48,  p.  328).  The 
matters  yirst  vomited  generally  contain  the  poison  ;  they  are  acid,  and 
if  they  fall  on  a  limestone  pavement  there  is  effervescence  ;  if  on 
coloured  articles  of  dress,  the  colour  is  sometimes  altered  to  red  or 
yellow,  or  it  is  entirely  discharged,  and  the  texture  of  the  stuff  destroyed; 
on  a  black  cloth  dress  the  spots  produced  by  the  concentrated  acid 
are  reddish  brown,  and  remain  moist  for  a  considerable  time.  Atten- 
tion to  these  circumstances  may  often  lead  to  a  suspicion  of  the  real 
cause  of  the  symptoms  when  the  facts  are  concealed.    After  a  time 
there  is  exhaustion,  accompanied  by  great  weakness ;  the  pulse  is 
quick,  small,  and  feeble,  the  skin  cold,  mottled  or  dusky,  and  covered 
with  a  clammy  sweat.    There  is  generally  great  thirst,  with  obstinate 
constipation,  and  should  any  evacuations  take  place  they  are  commonly 
either  of  a  dark  brown  or  leaden  colour,  in  some  instances  almost  black, 
arising  from  an  admixture  of  altered  blood.     There  are  sometimes 
convulsive  movements  of  the  muscles,  especially  those  of  the  face  and 
lips.    The  countenance,  if  not  livid  from  obstructed  respiration,  is 
pale,  expressive  of  great  anxiety  and  intense  suffering.    The  intel- 
lectual faculties  are  quite  clear,  and  in  the  greater  number  of  cases  of 
acute  poisoning  by  tliis  acid  death  takes  place  very  suddenly  in  from 
eighteen  to  twenty-four  hours  after  the  poison  has  been  taken. 

Walker  met  with  a  case  in  which  a  man,  set.  30,  swallowed  fifteen 
drachms  and  a  half  of  sulphuric  acid  (sp,  gr.  1-842),  and  died  twenty- 
five  hours  afterwards.     Half  an  hour  after  taking  the  poison  he 
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resembled  a  patient  in  the  collapsed  stage  of  cholera.  The  inside  of  the 
lips,  as  well  as  the  tongue  and  throat,  were  swollen,  and  had  the 
appearance  of  being  smeared  with  thin  arrowroot.  He  suffered 
severe  pain,  but  did  not  vomit  until  three-quarters  of  an  hour  had 
elapsed  ;  the  vomiting  appeared  to  be  then  excited  b}'  the  liquid  which 
had  been  given  to  him.  The  vomited  matters  were  dark,  bloody,  and 
viscid.  The  patient  was  sensible  up  to  the  time  of  his  death.  This 
case  is  remarkable  in  the  fact  that  vomiting  was  not  immediate ;  that 
there  were  no  spots  on  the  face ;  that  the  poison  was  swallowed  in 
lai'ge  quantitj'  on  an  emptj'  stomach  ;  and  there  was  free  voluntar}-^ 
exertion,  as  twenty  hours  after  he  had  taken  the  poison  the  man  got 
out  of  bed  and  sat  on  a  night-stool. 

Treatment. — Treatment  in  theory  is  much  simpler  than  in  prac- 
tice, owing  to  the  intense  pain  caused  by  swallowing.  We  must  aim  at 
speedy  neutralisation  of  the  acid;  the  obvious  and  probably  the  handiest 
object  for  this  purpose  is  bicarbonate  of  soda,  and  it  must  be  used  if 
nothing  else  is  handy,  but  it,  like  any  other  carbonate,  such  as  chalk, 
has  the  obvious  disadvantage  that  the  carbonic  acid  liberated  may  tear 
a  damaged  stomach.  However,  something  must  be  rapidly  done,  and 
these  carbonates  must  be  used  if  handy.  Whitening  used  to  clean 
silver  may  be  easy  to  get,  perhaps,  and  should  be  used.  Calcined 
magnesia  is  the  best  antidote  ;  limewater  may  possibly  be  obtainable. 
Plaster  from  the  ceiling  may  be  used,  or  whitewash  from  a  wall,  egg- 
shells finely  powdered.  White  of  egg,  soap  and  water,  may  be  useful 
because  easily  obtainable.  If  none  of  these  can  be  obtained,  plain 
water  must  be  given  in  considerable  quantities.  It  will  dilute  the 
acid,  and  also  render  the  vomiting  less  distressing.  Milk  or  gruel  will 
serve  the  same  purpose,  or  oatmeal  stirred  up  in  simple  water. 

On  no  account  must  attempts  be  made  to  use  the  stomach-pump,  and 
emetics  are  assuredly  not  required. 

To  relieve  the  pain  morphia  is  sure  to  be  essential,  but  if  not  handy 
any  other  anodyne  may  be  used. 

After  the  first  effects  are  over,  demulcent  drinks  will  assist,  but  this 
need  not  be  further  discussed.  The  case  is  then  one  of  acute  gastritis,  to 
be  treated  on  ordinary  principles.  The  burns  of  the  skin,  if  present, 
must  be  treated  also  on  ordinary  principles  after  all  acid  has  been  wiped 
or  washed  away  or  neutralised. 

The  later  troubles  of  gastric  ulcer,  stricture,  etc.,  cannot  be  discussed 

tere. 

Post-mortem  Appearances.— The  marked  effects  of  this  poison 
are  not  always  observed  in  the  stomach ;  and  they  may  be  confined  to 
the  region  of  the  throat  and  windpipe.  In  an  inspection  of  the  body 
the  wliole  course  of  the  alimentary  canal  from  the  mouth  downwards 
should  be  examined,  since  in  recent  or  acute  cases  it  is  in  the  throat 
and  gullet  that  we  generally  obtain  strong  evidence  of  the  action  of  a 
corrosive  poison.  The  discovery  of  the  usual  marks  of  coiTosion_  m 
these  parts  is  always  highly  corroborative  of  the  signs  of  poisoning 
found  in  the  stomach.  During  the  inspection  the  examiner  must  not 
omit  to  notice  any  spots  on  the  skin  produced  by  the  spilling  of  the 
acid  •  these  are  commonly  of  a  dark  brown  colour,  and  are  situated 
about  the  mouth,  lips,  and  neck.  The  appearances  met  with  in  the  body 
vary  according  as  death  has  taken  place  quickly  or  slowly,  bupposing 
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the  case  to  have  proved  rapidly  fatal,  the  membrane  lining  the  mouth 
may  be  found  white,  softened,  and  corroded.    The  mucous  membrane 
of  the  throat  and  gullet  is  commonly  found  corroded,  having  a  brown- 
black  or  ash-grey  colour,  and  dark-coloured  blood  is  effused  m  patches 
beneath  it.     Tlie  corroded  membrane  of  the  gullet  is  occasionally  dis- 
posed in  longitudinal  folds,  portions  of  it  being  partly  detached.  ^  ihe 
stomach,  if  not  perforated,  is  collapsed  and  contracted.    On  laying  it 
open  the  contents  are  commonly  found  of  a  dark  brown  or  black  colour 
and  of  a  tarry  consistency,  being  formed  in  great  part  of  mucus  and 
altered  blood."   The  contents  may  or  may  not  be  acid  according  to  the 
time  the  patient  has  survived  and  the  treatment  which  has  been 
adopted.    On  removing  them  the  stomach  may  be  seen  traversed  by 
black  lines,  or  the  whole  of  the  mucous  membrane  may  be  corrugated, 
and  stained  black  or  of  a  dark  brown  colour.    This  blackness  is  not 
entirely  removed  by  wasliing.    On  stretching  the  stomach  traces  of 
inflammation  may  be  found  between  the  folds,  indicated  by  a  dark 
crimson  colour.  '  On  forcibly  removing  the  blackened  membrane  the 
red  colour  indicative  of  inflammation  may  be  seen  in  the  parts  beneath. 
Both  the  dark  colour  and  marks  of  inflammation  are  sometimes  partial, 
beinff  confined  to  isolated  portions  or  patches  of  the  mucous  membrane. 
When  the  stomach  is  perforated,  the  coats  are  softened,  and  the  edge  of 
the  aperture  is  commonly  black  and  irregular.     In  removing  the^ 
stomach  the  opening  is  liable  to  be  made  larger  by  the  mere  weight  of 
the  organ.    The  contents  do  not  always  escape  ;  but  when  this  happens 
the  surrounding  parts  are  attacked  by  the  poison.    The  spleen,  the 
liver,  and  the  coats  of  the  aorta,  have  been  found  blackened  and 
corroded  by  the  acid,  which  had  escaped  through  the  perforation.  In 
rare  cases  the  lining  membrane  of  the  aorta  has  been  found  strongly 
reddened.     When  a  person  has  survived  for  eighteen  or  twenty  hours, 
traces  of  corrosive  and  inflammatory  action  maj'^  be  found  in  the  small 
intestines.    In  one  case  the  mucous  membrane  of  the  ileum  was 
corroded.  The  interior  of  the  windpipe,  as  well  as  of  the  bronchial  tubes, 
has  also  presented  marks  of  the  local  action  of  the  acid.    The  acid  has 
thus  destroyed  life  without  I'eaching  the  stomach.     A  remarkable 
instance  in  which  the  poison  penetrated  into  and  destroj'ed  both  lungs 
has  been  reported  by  Gull  {Med.  Gaz.,  vol.  45,  p.  1102).    It  is  impor- 
tant for  a  medical  witness  to  bear  in  mind  that  the  mouth,  throat,  and 
gullet  are  not  always  found  in  the  state  above  described.    Ogle  met 
with  a  case  in  which  the  membrane  of  the  tongue  was  but  slightly 
affected.  The  man  had  swallowed  a  large  dose  of  the  acid  and  had  died 
in  nine  hours  {Med.  Times  and  Gaz.,  1860,  1,  p.  408).     Strange  as  it 
may  appear,  cases  are  recorded  in  which,  notwithstanding  the  introduc- 
tion of  this  poison  into  the  stomach,  the  gullet  has  escaped  its  chemical 
action.    Dickinson  has  reported  a  case  of  poisoning  by  sulphuric  acid 
in  which  there  was  no  corrosion  of  the  mouth  and  throat.  The  patient, 
a  female,  set.  52,  recovered  in  about  five  months.    The  stomach  had 
probably  sustained  injury,  as  the  most  m-gent  symptoms  were  constant 
vomiting  after  taking  food  and  obstinate  constipation.     The  quantity 
of  acid  swallowed  was  half  an  ounce,  mixed  with  half  an  ounce  of  water. 
The  patient  felt  imvicdiately  a  burning  sensation  at  the  pit  of  the 
stomach  {Lancet,  1858,  2,  p.  502).     The  acid  had  here  evidently  lost 
its  corrosive  power  by  dilution.    Cases  of  recovery  are  rare.    A  woman 
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took  into  her  mouth  a  quantity  of  the  acid  by  mistake  ;  she  spat  it  out 
immediately.  Magnesia  was  given  to  her,  and  two  hours  afterwards  she 
was  suffering  from  intense  burning  pain  in  the  throat,  gullet,  and 
stomach.  Her  lips  were  swollen  and  blistered  ;  the  lining  of  tbe  mouth 
was  whitish,  but  not  excoriated  ;  the  soft  palate  and  uvula  were  con- 
gested and  partly  destroyed.  Olive  oil  and  bicarbonate  of  sodium  were 
given  at  intervals.  At  a  later  period  there  was  vomiting  of  an  opaque, 
millty-looking  substance.  Two  days  after  there  was  some  difficulty  of 
breathing,  but  this  symptom  subsided,  and  the  patient  was  discharged 
apparently  well  {Lancet,  1871,  2,  p.  540).  When  the  acid  has  been 
taken  in  a  still  more  diluted  state,  the  marks  of  inflammation  on  the 
mucous  membrane  are  less  decided,  and  the  blackening  is  not  so 
considerable.  Nevertheless  the  acid,  unless  too  much  diluted,  acts 
upon  and  darkens  the  blood  in  the  vessels,  as  well  as  that  contained  m 
the  stomach,  although  it  may  not  blacken  the  mucous  membrane  or  the 
■contents. 

It  is  very  common  to  find  that  the  pyloric  end  of  the  stomach  suffers 
more  than  any  other  part,  and  this  is  especially  true  in  the  chronic  cases, 
that  is,  in  those  cases  which  die  months  or  even  years  after  the  original 
trouble. 

Analysis. — This  acid  may  be  met  with  either  concentrated  or 
•diluted ;  and  a  medical  jurist  may  have  to  examine  it  under  three 
■conditions  :  (1)  in  its  simple  state ;  (2)  when  mixed  with  organic 
matters,  as  with  liquid  articles  of  food,  or  in  the  contents  of  the 
stomach  ;  (8)  on  solid  organic  substances,  as  where  the  acid  has  been 
thrown  or  spilled  on  articles  of  dress  or  clothing. 

In  the  Simple  State. — If  concentrated,  it  possesses  these  properties  : 

(1)  Wood,  sugar,  or  other  organic  matter  plunged  into  it,  is  speedily 
carbonised  or  charred,  either  with  or  without  the  application  of  heat. 

(2)  When  boiled  with  wood,  copper  cuttings,  or  mercury,  it  evolves 
fumes  of  sulphurous  acid ;  this  is  immediately  known  by  the  odour,  as 
well  as  by  the  acid  vapour  first  rendering  blue,  and  then  bleaching, 
starch-paper  dipped  in  a  solution  of  iodic  acid.  (3)  When  mixed  with 
an  equal  bulk  of  water,  great  heat  is  evolved. 

The  Diluted  Acid. — For  the  acid  in  a  diluted  state  but  one  test  need 
be  applied,  either  the  nitrate  of  barium  or  the  chloride  of  barium.  Having 
ascertained  by  test-paper  that  the  liquid  is  strongly  acid,  we  dilute  a 
portion  of  it,  and  add  a  few  drops  of  nitric  acid,  and  then  a  solution  of 
the  barium  salt.  If  sulphuric  acid  is  present,  a  dense  white  precipitate 
of  sulphate  of  barium  will  fall  down ;  this  is  insoluble  in  all  acids  and 
alkaUes.  The  precipitate  is  collected,  washed,  dried,  and  mixed  with  five 
parts  of  charcoal  in  powder.  This  mixture  is  placed  in  a  small  platinum 
crucible,  which  should  be  closely  covered,  and  then  heated  to  full  redness 
for  five  minutes.  If  the  precipitate  is  a  sulphate,  it  will  thus  be  con- 
verted into  a  sulphide.  In  order  to  prove  this,  (1)  a  portion  of  the 
mixture  when  cooled  may  be  mixed  with  water,  well  stirred,  and  filtered. 
A  pale,  yellowish  Uquid  will  be  obtained,  having  an  alkaline  reaction,- 
and  giving  a  brown  or  black  precipitate  with  a  solution  of  acetate  ot 
lead.  (2)  If  in  small  quantity,  the  mixture  may  be  placed  at  once  on 
glazed  card  (coated  with  hydrocarbonate  of  lead)  and  wetted,  when  a 
stain  of  sulphide  of  lead  will  be  produced.  (3)  The  powder  may  be 
heated  with  strong  hydrochloric  acid,  when  sulphuretted  hydrogen  will 
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be  copiously  evolved,  known  by  its  smell  and  other  properties.  If  the 
quantity  of  precipitated  sulphate  is  very  small,  it  may  be  mixed  with  one- 
third  of  its  weight  of  cyanide  of  potassium  and  heated  in  a  reduction 
tube  to  full  redness.  This  residue,  placed  on  glazed  card  and  wetted 
gives  the  reaction  indicative  of  the  presence  of  a  sulphide,  proving  that 
the  original  precipitate  was  a  sulphate,  and  that  sulphuric  acid  was 
present  in  the  liquid  submitted  to  analysis. 

Dilute  sulphuric  acid  does  not  carbonise  organic  substances  which 
are  immersed  in  it.  The  application  of  heat  will  only  eftect  carbonisa- 
tion when  the  water  of  the  acid  is  in  great  part  evaporated.  1  bus  paper 
or  linen,  wetted  with  the  dilute  acid,  becomes  charred  when  dried  and 
heated.    This  may  serve  as  one  method  of  identification  m  the  absence 

of  tests.  ,  ,     .      . ,  .      .  ■, 

In  Liquids  containing  Organic  Matter.— U  sulphuric  acid  is  mixed 
with  such  liquids  as  porter,  coffee,  or  tea,  the  liquid  is  first  rendered  clear 
by  filtration.  Some  liquids,  such  as  vinegar,  beer,  and  most  wines, 
generally  contain  a  soluble  sulphate  and  have  an  acid  reaction.  Should 
the  liquid  be  thick  and  viscid  like  gruel,  it  may  be  diluted  with  water, 
and  then  boiled  with  the  addition  of  a  little  acetic  acid.  For  the  action 
of  the  barium  test  it  is  not  necessary  that  the  liquid  should  be 
absolutely  clear,  provided  it  is  not  so  thick  as  to  interfere  mechanically 
with  the  subsidence  of  the  precipitate.  So  far  with  regard  to  liquids 
administered,  or  of  which  the  administration  has  been  attempted.  A 
similar  process  may  be  applied  to  the  examination  of  matters  vomited 
and  of  the  contents  of  the  stomach,  cffi-e  being  taken  to  separate  the 
insoluble  parts  by  filtration,  before  adding  the  test.  The  coats  of  the 
stomach  should  be  cut  up  and  boiled  in  distilled  water  for -^ome  time 
for  the  perfect  extraction  of  the  acid.  The  decoction  fiiltered  and 
concentrated  by  evaporation  may  then  yield  evidence  of  its  presence, 
and  is  tested  for  the  presence  of  a  free  mineral  acid  in  one  of 
two  ways.  Ferric  acetate  is  mixed  with  a  solution  of  sulpho- 
cyanide  of  potassium.  This  mixture  will  yield  a  blood-red  colour 
when  added  to  the  suspected  liquid  should  a  free  mineral  acid  be 
IDresent.  An  alcoholic  solution  of  methyl-violet  is  also  rendered 
blue  when  one  four-thousandth  part  of  sulphuric  acid  is  added.  If 
there  be  evidence  of  a  free  mineral  acid,  and  the  liquid  yield  a  decided 
precipitate  with  solution  of  nitrate  of  barium,  it  should  be  concentrated 
by  evaporation  if  necessary,  and  strong  alcohol  be  added  till  the  mass 
contains  75  per  cent,  by  volume  of  absolute  alcohol.  The  soluble 
sulphates  are  thus  precipitated ;  and,  after  standing  and  filtration  to 
remove  these,  the  filtrate  is  neutralised  with  solution  of  potash,  the 
alcohol  distilled  off,  the  solution  evaporated  to  dryness.  The  residue, 
when  taken  up  with  water,  may  then  be  tested  with  nitrate  of  barium 
after  acidification  with  hydrochloric  acid.  One  part  of  the  precipitate 
corresponds  to  0"42  part  by  weight  of  sulphuric  acid. 

"When  the  acid  is  mixed  with  milk,  decomposed  blood,  and  mucus, 
or  other  substances  which  render  it  thick  and  viscid,  it  may  be  readily 
separated  by  dialysis,  a  process  Avhich  is  applicable  to  the  other  acid 
poisons,  such  as  the  nitric,  hydrochloric,  and  oxalic.  A  portion  of 
the  acid  viscid  liquid  should  be  placed  in  a  test  tube,  about  five  inches 
long  and  one  inch  in  diameter,  open  at  both  ends,  the  neck  being 
securely  covered  with  a  layer  of  thin  bladder  or  parchment  paper. 
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The  tube  is  then  immersed,  mouth  downwards,  in  a  vessel  containing 
distilled  water.  After  some  hours  the  acid  will  pass  through  the 
membrane,  and  maj'^  be  detected  in  the  water.  This  process  may  be 
employed  as  a  trial  test  of  the  contents  of  the  stomach  when  they  have 
a  strongly  acid  reaction.  In  thus  testing  for  sulphuric  acid  it  must  be 
remembered  that  a  sulphate,  such  as  Epsom  salts,  may  be  present  in 
the  liquid,  and  an  innocent  acid  like  vinegar  or  lemon-juice  may  give 
the  acid  reaction.  To  remove  any  fallacy  on  this  ground,  a  portion  of 
the  liquid  tested  should  be  evaporated,  and  treated  with  alcohol  as 
already  described. 

It  is  an  important  fact  that  the  contents  of  a  stomach  in  a  case  of 
poisoning  by  sulphuric  acid  are  sometimes  entirely  free  from  any 
traces  of  this  poison,  even  when  it  has  been  swallowed  in  large 
quantity.     The  acid  is  not  commonly  found  when  the  person  has 
been  nnder  treatment,  when  there  has  been  considerable  vomiting, 
aided  by  the  drinking  of  water  or  other  simple  liquids,  or  when  he 
has  survived  several  days.     If  the  case  has  been  under  treatment, 
the  acid  is  either  wholly  absent  or  neutralised  by  antidotes,    A  girl 
swallowed  four  or  five  "ounces  of  diluted  oil  of  vitriol,  and  died  in 
eighteen  hours.     No  portion  of  the  acid  could  be  detected  in  the 
stomach ;  but  she  had  vomited  considerably,  and  the  acid  was  easily 
proved  to  exist  in  the  vomited  matters  by  examining  a  portion  of 
the  sheet  of  a  bed  which  had  become  wetted  by  them.    In  another 
case,  nearly  two  ounces  of  the  concentrated  acid  were  swallowed  ;  the 
patient  died  in  twenty-five  hours  ;  the  stomach  was  extensively  acted 
on,  and  yet  no  trace  of  the  acid  could  be  discovered  in  the  contents. 
The  liquidity  of  the  poison,  and  the  facility  with  which  it  becomes 
mixed  with  other  liquids  and  ejected  by  vomiting,  will  readily 
furnish  an  explanation  of  this  fact.    In  many  cases  ot  poisonnig  by 
sulphuric  acid,  therefore,  a  medical  witness  must  be  prepared  to 
find  that  chemical  analysis  will  furnish  only  negative  results.  This, 
however,  is  not  inconsistent  with  death  having  taken  place  Irom  the 
poison     The  facts  are  so  conclusive  on  this  point,  that  it  would  be 
unnecessary  to  add  to  the  evidence  accumulated  on  the  subject  but 
that  an  e'rroneous  statement  has  been  made  that  no  person  can 
die  from  poison  except  the  poison  be  found  in  the  body.  Casper 
has  dealt  with  this  question.     He  relates  three  cases  of  poison- 
ing by  sulphuric  acid  which  occurred  in  his  practice,  one  which 
proved  fatal  in  eight  days,  a  second  in  five  days,  and  a  thn-d 
in  three  days.    In  not  one  instance  could  a  trace  of  the  poison  be 
found  r  Handb.  der  Ger.  Med.,"  1,  pp.  421,  429)     In  the  second 
case  two  tablespoonfuls  were  swallowed  by  a  girl  -alysis 
revealed  merely  the  accidental  Presence  of  a  fractional  part  of  a 
grain  of  alkaline  sulphate  in  the  stomach  and  ^owejs.    Thus  there 
was  an  entire  failure  of  chemical  proof,  while  the  facts  of  the  case 
Zd  the  appearances  in  the  body  established  conclusively  that  ;iea 
had  really  been  caused   by  sulphuric  acid.     In  one  instance  m 
which  death  took  place  on  the  eleventh  day   the  author  found  no 
trace  of  sulphuric  acid  in  the  body.     If  the  stomach  should  be 
perforated  tL  contents  will  .be  fom.d  in  the  abdomen   or  pe^^^^ 
in  the  lower  part  of  the  cavity  ol  the  pelvis.     They  may  then  De 
collected  boiled  with  distilled  water,  and  the  solution  examined  for 
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the  ftcid  by  the  process  already  described.  If  the  contents  of  the 
stomacli  are  liighly  putrefied,  the  sulpliuric  acid  may  be  found  combined 
with  ammonia. 

On  Solid  Organic  Substances. — It  sometimes  liappens  in  cases  of 
l)oisoning  by  sulphuric  acid  that  it  is  spilled  upon  articles  of  clothing, 
such  as  cloth  or  linen,  and  here  a  medical  jurist  may  succeed  in 
detecting  it  when  every  other  source  of  chemical  evidence  fails.  Agaiu, 
sulphuric  acid  is  often  used  for  the  purpose  of  seriously  injuring  a 
party,  as  by  throwing  it  on  the  person  ;  and  under  the  Criminal  Law 
Consolidation  Act  it  is  enacted  that  whosoever  shall  cast  or  throw  at 
or  upon,  or  otherwise  apply  to,  any  pei'son  any  corrosive  fluid  with 
intent  to  burn,  maim,  disfigure,  or  disable  any  person,  or  to  do  some 
grievous  bodily  harm,  shall,  whether  any  bodily  injury  be  effected  or  not, 
be  guilty  of  felony,  and  punished  accordingly.  A  chemical  examination 
of  the  clothes  may  furnish  the  only  evidence  of  the  corrosive  nature  of 
the  fluid,  which,  when  accompanied  with  bodily  injury,  renders  the 
ofi'ender  liable  to  a  severe  punishment.  On  such  occasions  proof  of 
the  corrosive  nature  of  the  liquid  is  required,  and  this  is  easily 
obtained  by  a  chemical  examination  of  a  part  of  the  dress.  A  case 
of  this  kind  was  tried  at  the  Liverpool  Winter  Assizes,  1866  {R. 
V.  Goff).  The  injury  appears  to  have  been  of  a  superficial  kind.  The 
jury  found  the  prisoner  guilty  of  throwing  the  corrosive  fluid,  but  with 
no  intent  to  injure.  This  was  tantamount  to  an  acquittal.  Injury  to  the 
clothes  only  does  not  constitute  the  crime.  There  must  be  injury  to 
the  person.  There  have  been  many  instances  of  vitriol-throwing  for  the 
sake  of  damaging  the  dress.  The  process  of  analysis  is  simple.  The 
spot,  unless  it  has  been  washed,  strongly  reddens  litmus  paper  pressed 
upon  it.  The  stained  fabric  should  be  digested  in  rectified  spirit  at  a 
gentle  heat,  whereby  a  brownish-coloured  liquid  may  be  obtained  on 
filtration.  If  sulphuric  acid  is  present,  the  liquid  will  have  an  acid 
reaction,  and  produce  the  usual  effects  with  the  barium  test  after 
evaporation  and  dilution  with  water.  Old  stains  are  known  by  the 
complete  destruction  of  the  organic  fibre,  fresh  stains  by  their 
dampness.  The  acid  remains  fixed  in  the  stuft'.  Sulphuric  acid  has 
been  thus  detected  in  clothing  after  the  lapse  of  twenty-seven  years. 
The  detection  of  spots  of  this  acid  on  articles  of  dress  has  in  some 
cases  served  to  supply  the  place  of  direct  evidence  from  a  chemical 
analysis  of  the  stomach  ;  and  in  other  instances  it  has  aided  justice  in 
fixing  on  an  accused  person  the  act  of  administration. 

Cases.— The  importance  of  analysis  applied  to  articles  of  clothine  waa  made 
evident  in  It.  v.  Broivn  (Bury  St.  Edmunds  Lent  Ass.,  1864).  The  deceased 
aged  three  years,  was  an  illegitimate  child  of  the  prisoner.  It  was  livine  with 
the  prisoner  s  father  and  inother.  On  the  day  of  its  death  the  prisoner  came 
to  see  the  child,  and  was  with  it  alone  in  a  bedroom.  In  five  «ii««<es  after  she  had 
left  the  room,  no  other  person  being  present,  the  child  was  heard  to  be  sick, 
and  It  was  found  to  be  suflenng  from  the  effects  of  some  corrosive  acid.    The  child 

and  the  symptoms  during  life,  when  it  was  seen  by  a 
medical  man,  as  well  as  the  appearances  in  the  body  after  death,  were  cleily 

Krf  Ttr^oh^-ll"^  1  ''''^T'^'  ^'"^''^^  ^  vomited  mattei  on 

her  vkit    llL  fuhr  ^^'^^  «^         occasion  of 

hm.I  Li,  J«  Z  ■  P'^^l*^  ^^''^  vitriol,  kept  in  a  closet  of  the 

house  where  she  was  a  servant,  was  missing.    In  spite  of  these  strong  facts  in 
proof  of  admmistration,  the  jui-y,  under  the%harge  of  C^ckburn,  Sj^^^^ 
the  prisoner.     It  was   somewhat  remarkable  tSat  the  child  «kd  not  Ham 
M.J. — VOL.  u.  26 
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from  pain  during  tlie  act  of  swallowing,  and  that  attention  should  not  have 
been  called  to  its  condition  until  after  the  lapse  of  five  minutes.  Still  the 
facts  appeared  to  point  to  the  prisoner  only  as  the  person  who  administered  the 
poison. 

SULPHATE  OF  INDIGO. 

Source  and  Method  of  Occurrence.— The  compound  is  a 
commercial  product,  and  consists  essentially  of  a  solution  of  indigo  in 
strong  sulphuric  acid.  Several  cases  of  accidental  poisoning  by  it 
have  occurred. 

As  indigo  is  one  of  the  substances  now  directed  to  be  mixed  with 
arsenic  when  this  poison  is  sold  in  small  quantities,  the  detection  of 
this  colouring  principle  in  the  mouth  and  vomited  matters  will  not 
necessarily  show  that  it  has  been  taken  in  the  form  of  sulphate. 

Toxicity  and  Fatal  Dose;  Duration;  Symptoms;  Treat- 
ment.—These  are  similar  to  those  which  have  been  already  described 
for  sulphuric  acid,  which  is  the  toxic  agent.  This  kind  of  poisonmg 
may  be  suspected  when,  together  with  these  symptoms,  the  membrane  of 
the  mouth  has  a  blue  or  blue-black  colour.  The  vomited  matters,  as 
well  as  the  f^ces,  are  at  first  of  a  deep  blue-black  tuit,  afterwards 
green ;  and  it  was  observed  in  two  instances  that  the  urine  voided  by 
the  patients  had  a  blue  tinge.  j   ^  i 

Analysis.— This  solution  is  of  a  dark  blue  colour,  and  strongly 
acid.  Sulphuric  acid  is  detected  in  it  by  the  methods  above  described. 
The  blue  colour  is  discharged  by  chlorine,  or  when  a  portion  previously 
<liluted  is  boiled  with  nitric  acid. 


POISONING  BY  NITRIC  ACID  (HNO3). 
Source  and  Method  of  Occurrence.— Nitric  acid  is  popularly 

known  under  the  name  of  aquafortis,  or  red  spirit  of  nitre.  According 
to  Tartra,  it  seems  to  have  been  first  used  as  a  poison  about  the  middle 
of  the  fifteenth  century.  Although  it  is  perhaps  as  much  used  in  the 
arts  as  oil  of  vitriol,  cases  of  poisoning  by  it  are  not  very  comnion.  In 
the  year  1901,  seven  deaths  from  this  acid  were  recorded  m  jLngland 
and  "Wales,  of  which  two  were  accident,  five  suicide. 

Toxicity  and  Fatal  Dose.-These  again  depend  more  upon 
concentration  than  on  actual  quantity.    The  smaUest  q7"^ty  <.f  this 
acid  which  we  find  reported  to  have  destroyed  life  is  about  two  di  achvis 
ll  was  in  the  case  of  a  boy,  aged  thirteen ;  he  died  m  about  thirtj^^^^^ 
hours.    But  less  than  this  quantity,  even  one  drachm,  would  doubtless 
sufiice  to  kill  a  child,  and  under  certain  circumstances  an  adult,  01 
the  fatal  result  depends  on  the  extent  of  the  mischief  produced  by  this 
corrosive  poison  in  the  windpipe,  gullet,  and  s  omach.    What  is  tlie 
Lvgest  dose  of  concentrated  acid  from  the  effects  of  which  a  pei.on 
has  recovered  it  is  difficult  to  say,  since  m  most  of  the  cases  ot 
recovery  mentioned  by  authors  the  quantity  of  the  poison   akeii  was 
unknown.    A  case  of  recovery  from  about  ha    an  ounce  of  the  strong 
acid  mixed  with  the  diluted  acid  is  reported  {Lancet,  1870, 1,  P-  ^^y;. 
The  patient  was  a  man  «t.  21.    He  had  the  usual  symptoms,  with  e 
ex  eption  that  there  was  no  yellowing  of  the  teeth  nor  corrosion  of  the 
mouth     The  vomited  matters  were  bloody  and  of  a  dark  colour.  He 
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suffered  from  stricture  of  the  gullet,  and  this  remained  when  he  left 
the  hospital  about  fifteen  weeks  after  his  admission.  In  Sir  Thomas 
Stevenson's  case  (p.  405)  of  poisoning  by  three  ounces  of  nitric  acid, 
death  resulted  in  seventeen  liours.  The  stomach  was  perforated.  The 
phannacoixEal  dose  is  5  to  20  minims  of  the  dilute  acid. 

Duration. — The  symptoms  of  acute  definite  poisoning  will  come 
on  practically  instantaneously  while  swallowing  the  fluid  if  it  be  at  all 
concentrated,  but  when  the  dilute  acid  is  taken  the  time  of  occurrence 
of  symptoms  will  depend  largely  on  the  condition  of  the  stomach  as 
regards  contents,  and  not  only  so,  but  the  severity  of  the  symptoms  too. 
Sobernheim  relates  a  case  of  poisoning  by  nitric  acid  which  proved 

fatal  in  one  hour  and  three  quarters  (oj).  cit.  402).  This  the 
editor  believes  to  be  the  most  rapidly  fatal  instance  on  record  in 
an  adult.  The  usual  well-marked  effects  were  found  in  the  gullet, 
stomach,  and  small  intestines.  In  infants,  however,  life  may  be 
destro3'ed  b}'  this  poison  in  a  few  minutes  should  it  happen  to  affect 
the  larynx.  The  longest  case  is,  perhaps,  that  recorded  by  Tartra, 
where  a  woman  perished  from  exhaustion,  produced  by  the  secondary 
effects  of  the  poison,  eight  months  after  having  swallowed  it,  but  there 
is  no  reason  why  this  should  remain  a  record  in  the  face  of  modern 
surger3\  Death  commonly  takes  place  in  from  eighteen  to  twenty-four 
hours,  and  is  sometimes  preceded  by  a  kind  of  stupor,  from  which  the 
patient  is  easily  roused.  The  intellectual  faculties  commonly  remain 
clear  until  the  last.  In  one  instance  the  patient  was  insensible,  but 
she  ultimately  recovered. 

Symptoms. — When  nitric  acid  is  taken  in  a  concentrated  state, 
the  symptoms,  on  the  whole,  bear  a  close  resemblance  to  those  produced 
by  sulphuric  acid.  They  come  on  immediately,  and  the  swallowing  of 
the  acid  is  accompanied  by  intense  burning  pain  in  the  throat  and 
gullet  extending  downwards  to  the  stomach.  There  are  gaseous 
eructations  from  the  chemical  action  of  the  poison,  swelling  of  the 
abdomen,  violent  vomiting  of  liquid  or  solid  matters,  mixed  with 
altered  blood  of  a  dark  brown  colour,  and  shreds  of  yellowish-coloured 
mucus,  having  a  strongly  acid  reaction.  The  abdomen  is  generally 
exquisitely  tender,  but  in  one  well-marked  case  of  poisoning  by  the 
acid  the  pain  was  chiefly  confined  to  the  throat :  probably  the  poison 
had  not  reached  the  stomach.  The  mucous  membrane  of  the  mouth  is 
commonly  soft  and  white,  after  a  time  becoming  yellow,  or  even  brown  ; 
the  teeth  are  also  white,  and  the  enamel  is  partially  destroyed  by  the 
chemical  action  of  the  acid.  There  is  great  difficulty  of  speaking 
and  swallowing,  the  mouth  being  filled  with  viscid  mucus ;  the  power 
of  swallowing  is,  indeed,  sometimes  entirely  lost.  On  opening  the 
mouth  the  tongue  may  be  found  swollen,  and  of  a  citron  colour ;  the 
tonsils  are  also  swollen  and  enlarged.  Tlie  difficulty  of  breathing  is 
occasionally  such  as  to  render  tracheotomy  necessary,  especially'' in 
young  persons  {Med.  Gaz.,  vol.  12,  p.  220).  As  the  svmptoms 
progress  the  pulse  becomes  small,  frequent,  and  irregular,  the  surface 
ot  the  body  cold,  and  there  are  frequent  rigors  (shivering).  The 
admimstration  ot  remedies,  even  the  swallowing  of  the  smallest 
quantity  of  liquid,  increases  the  severity  of  the  pain,  occasions 
vomiting,  and  gives  rise  to  a  feeling  of  laceration  or  corrosion 
Uartra,  144).    Ihere  is   obstinate  constipation.     Death  may  be 
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occasioned  by  the  action  of  this  acid  on  the  hirynx,  as  in  the  case  of 
sulphuric  acid.  Should  the  patient  survive  the  first  effects  of  the 
poison,  the  mucous  membrane  of  the  throat  and  gullet  may  be  ejected, 
either  in  irregular  masses,  or  in  the  form  of  a  complete  cylinder. 
There  is  great  irritability  of  the  stomach,  with  pain  on  taking  food, 
frequent  vomiting,  and  ultimate  destruction  of  the  powers  of  digestion  ; 
the  patient  becomes  slowly  emaciated,  and  dies,  sometimes  after  many 
months,  from  starvation  or  exhaustion.  A  man  swallowed  nitric  acid 
in  beer.  He  recovered  from  the  first  symptoms,  but  died  six  montUa 
afterwards,  evidently  from  the  injury  caused  by  the  poison  to  the 
mucous  lining  of  the  stomach.  He  suffered  from  pain  and  from  such 
irritability  in  this  organ,  that  neither  solids  nor  fluids  could  be  retained 
(Lancet,  i860,  2,  p.  510).  For  a  similar  case  vide  London  Hospital 
P.M.  Records,  1904. 

There  is  one  very  important  particular  in  which  nitric  and  hydro- 
chloric acids  differ  from  sulphuric,  viz.,  in  their  volatility,  so  that  at 
the  ordinary  temperatures  of  the  air  they  give  off  fumes  which  will 
cause  serious  and  even  fatal  injury  to  the  mucous  membrane  of  the  air- 
passages.  In  these  cases  the  symptoms  are  those  of  intense  suffocative 
bronchitis  (vide  cases). 

Treatment. — The  same  as  for  sulphuric  acid. 
Post-mortem  Appearances.— Supposing  death  to  have  taken 
place  rapidly  from  the  liquid  acid,  the  following  appearances  may  be 
observed.  The  skin  of  the  mouth  and  lips  will  present  various  shades 
of  colour,  from  an  orange-yellow  to  a  brown  ;  it  appears  like  the  skin 
after  a  blister  or  burn,  and  is  easily  detached  from  the  subjacent  parts. 
Yellow  spots  produced  by  the  spilling  of  the  acid  may  be  found  about 
the  hands  and  neck.  A  yellow  frothy  liquid  escapes  from  the  nose  and 
mouth  ;  and  the  abdomen  is  often  much  distended.  The  membrane 
lining  the  mouth  is  sometimes  white,  at  others  of  a  citron  colour ;  the 
teeth  are  white,  but  present  a  yellowish  colour  about  the  coronaj.  ihe 
pharynx  and  larynx  are  much  inflamed  ;  and  the  latter  is  sometimes 
edematous.  The  lining  membrane  of  the  gullet  is  softened  and  of  a 
yellow  or  brown  colour,  easily  detached,  often  m  long  folds.  1  be 
windpipe  is  more  vascular  than  usual,  and  the  lungs  are  congested. 
The  most  strongly  marked  changes  are,  however,  seen  in  the  stomaclu 
When  not  perforated,  this  organ  may  be  found  distended  with  gas  its 
mucous  membrane  partially  inflamed,  and  covered  by  patches  of  a 
yellow,  brown,  or  green  colour,  or  it  may  be  even  black.  This  green 
•colour  is  due  to  the  action  of  the  acid  on  ^^f.  "J^*^;;;;  .  ^^^^^ 

bile  :  but  it  must  be  remembered  that  a  morbid  state  of  the  bile  itself 
may  give  a  similar  appearance  to  the  mucous  membrane  in  many  cases 
of  death  from  natural  disease.  There  is  occasionally  inflammation  of 
the  peritoneum,  and  the  stomach  is  adherent  to  the  surrounding  organs. 
Its  coats  may  be  so  much  softened,  as  to  break  down  under  t l  e 
slightest  pressure.  In  the  duodenum  similar  changes  are  found,  but 
in  some  cases  the  small  intestines  have  presented  no  f^er  appearance, 
than  that  of  slight  redness.  It  might  be  supposed  that  ^^om^^^^ 
would  be  in  general  perforated  by  this  corrosive  liquid ;  but  perfoiation 
Lsnot  been'often  observed.  Tarti-a  met  with  0%  two -  a  e^^^^^^^^^ 
in  one  of  these  the  person  survived  twenty,  and  in  the  otiiei  tniity 
houT    In  giving  thil  poison  to  rabbits  he  did  not  find  the  stomack 
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cevfonxted,  although  the  acid  had  evidently  reached  that  organ,  as  its 
coats  were  stained  of  a  deep  .yellow  colour.    In  these  experiments  the 
non-perforation  appeared  to  be  due  to  the  protective  inHuence  of  the 
food  with  which  the  stomach  was  distended.    In  the  few  cases  that  are 
reported  in  English  journals,  it  would  appear  that  the  stomach  has  not 
been  perforated  :  the  poison  had  been  swallowed  soon  after  a  meal,  and 
its  coat  has  thus  escaped  the  corrosive  action  of  the  acid.    In  a  case 
which  proved  fatal  after  the  long  period  of  six  months,  there  was,  at 
the  intestinal  end  of  the  stomach,  a  distinct  cicatrix  with  puckering 
and  hardening  of  the  surrounding  mucous  membrane,  causing  a  slight 
contraction  of  the  pyloric  orifice.    The  only  other  appearance  consisted 
in  some  dark  longitudinal  lines  on  the  posterior  surface  of  the  lining 
membrane  of  the  gullet.    This  had  probably  been  caused  by  the  acid 
{Lancet,  1860,  2,  p.  510).     In  1871  a  man  died  in  Guy's  Hospital 
seventeen  hours  after  swallowing  three  fluid  ounces  of  commercial  nitric 
acid.    On  examination  the  stomach  was  found  much  disorganised. 
There  was  a  small  aperture  on  the  anterior  surface,  half  an  inch  from 
the  lower  border  and  one  inch  to  the  left  of  a  vertical  line  drawn  from 
the  entrance  of  the  gullet.    Around  the  opening  the  peritoneum  was 
ecchymosed,  but  no  lymph  was  exuded ;  and  it  is  probable  that  the 
rupture  had  taken  place  about  the  time  of  death.    The  duodenum 
showed  signs  of  sloughing  on  the  valvulse  conniventes ;  whilst  the 
jejunum  and  ileum  were  natural  in  appearance  (Guy's  Hosp.  Rep., 
1872,  p.  223). 

Analysis. — In  the  simple  state.  This  acid  may  be  met  with  either 
concentrated  or  dilute.  The  concentrated  acid  varies  in  colour  from  a 
deep  orange  red  to  a  light  straw  yellow.  It  may  be  recognised,  1.  By 
evolving  acid  fumes  when  exposed  to  the  air  or  when  heated.  2.  By 
its  staining  nitrogenous  organic  matter,  such  as  wool,  yellow  or  brown, 
the  colour  being  heightened  and  turned  to  an  orange-red  tint  by  contact 
with  caustic  alkalies.  3.  When  mixed  with  a  few  copper  cuttings,  it  is 
rapidly  decomposed,  deep  red  acid  vapours  are  given  off,  and  a  bluish - 
green  solution  of  nitrate  of  copper  is  formed.  Tin  or  mercury  may  be 
substituted  for  copper  in  this  experiment.  4.  On  the  addition  of  gold- 
leaf  and  a  few  drops  of  hydrochloric  acid,  and  warming  the  mixture, 
if  nitric  acid  is  present  the  gold  is  dissolved.  Common  aqua  fortis 
(nitric  acid)  sometimes  contains  as  impurity,  a  sufficiency  of  hydro- 
chloric acid  to  dissolve  gold-leaf.  In  the  dilute  state.  This  acid  is  not 
l)recipitated,  like  sulphuric,  by  any  common  reagent,  since  all  its  alkaline 
combinations  are  soluble  in  water,  1.  The  liquid  has  a  highly  acid 
reaction,  and  on  boiling  it  with  some  copper  turnings,  red  nitrous 
fumes  are  given  off,  unless  the  proportion  of  water  is  very  great.  At 
the  same  time  the  liquid  acquires  a  blue  colour.  2.  A  streak  made  on 
white  paper  with  the  diluted  acid  does  not  carbonise  the  paper  when 
heated  ;  but  a  faint  yellow  stain  is  left.  3.  The  liquid  is  not  precipi- 
tated by  salts  of  barium  or  of  silver  The  two  last  experiments  give 
merely  negative  results :  they  serve  to  show  that  sulphuric  and 
li\ drochloric  acids  are  absent. 

In  order  to  detect  nitric  acid,  the  liquid  should  be  first  tested  for  the 
presence  of  a  free  mineriil  acid  in  the  way  described  for  sulphuric  acid; 
then  carefully  neutralised  by  a  solution  of  potash,  and  evaporated 
filowly  to  obtain  crystals.     If  the  liquid  contain  nitric  acid,  these 
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ci7stals  will  possess  the  following  cliaracters  : — 1,  They  appear  in 
the  form  of  lengthened  fluted  prisms,  which  neither  effloresce  nor 
deliquesce  on  exposm-e.    One  drop  of  the  solution,  evaporated  spon- 
taneously on  glass,  will  suffice  to   j'ield  distinct  and  well-formed 
prismatic  crystals.    This  character  distinguishes  nitrate  of  potassium 
from  a  large  numher  of  salts.     2.  When  moiGtened  with  strong 
sulphuric  acid,  the  powdered  crystals  slowh'  evolve  a  colourless  acid 
vapour.    By  this  test  the  nitrate  is  known  from  every  other  defla- 
gi-ating  salt.    3.  A  jDortion  of  the  powdered  crystals  should  be  placed  in 
a  small  tube  and  mixed  with  their  hulk  of  fine  copper  filings.  The 
mass  is  then  to  be  moistened  with  water,  and  a  few  drops  of  strong 
sulphuric  acid  added.    Either  with  or  without  the  application  of  a 
gentle  heat,  orange-red  nitrous  fumes  are  evolved,  recognisable  by 
their  colour,  odour,  and  reaction,  and  by  their  setting  free  iodine  on 
starch-paper  moistened  with  a  solution  of  iodide  of  potassium.   A  small 
crystal  of  green  ferrous  sulphate  may  be  substituted  for  the  copper. 
This  acquires  a  pink  or  black  colour,  and  on  warming  the  mixture 
orange-red  fumes  escape.    The  suspected  nitrate  should  be  free  from 
any  alkaline  chloride,  and  only  a  small  reduction  tube  should  be  used 
when  the  quantity  of  the  nitrate  is  small.    If  the  nitrate  is  mixed  with 
chloride,  the  following  process  will  be  found  preferable.   4.  Add  to  the 
powdered  crystals  a  small  portion  of  gold-leaf  and  strong  hydrochloric 
acid;  then  boil  for  a  few  minutes.    The  gold  will  either  partially  or 
entirely  disappear  if  nitric  acid  or  a  nitrate  is  present.    Its  partial 
solution  will  be  indicated  by  a  dark  brown  or  purple  colour  on  the 
addition  of  stannous  chloride  to  the  liquid  after  boiling. 

In  liqtiids  containing  organic  matter.— '^linc  acid  may  be  administered 
in  such  liquids  as  tea,  vinegar,  or  beer.    In  this  case,  besides  the  acid 
reaction,  there  will  be  a  peculiar  smell  produced  by  the  strong  acid, 
when  mixed  with  substances  of  an  organic  nature.    The  appHcation  of 
the  usual  tests  may  be  here  counteracted :  thus,  unless  the  quantity  of 
nitric  acid  in  the  liquid  is  rather  large,  the  orange-red  nitrous  fumes 
are  not  evolved  on  boiling  it  with  copper  cuttings.    The  action  on 
gold-leaf  will  enable  the  chemist  to  detect  nitric  acid  in  coffee,  tea,  and 
similar  organic  liquids,  even  when  the  proportion  of  acid  is  small. 
Boil  a  fragment  of  gold-leaf  in  pure  hydrochloric  acid,  and  add  while 
boiling  a  few  drops  of  the  suspected  organic  liquid  to  the  mixture.  If 
the  acid  is  present  the  gold  will  be  dissolved.    When  the  acid  liquid 
is  thick  and  turbid,  a  portion  of  it  may  be  placed  in  a  tube  and 
submitted  to  the  process  of  dialysis.    Vomited  matters,  as  well  as 
the  contents  and  coats  of  the  stomach  (cut  up),  should  be  boiled  in 
water,  and  filtered.    If  not  cleared  by  filtration,  they  may  be  submitted 
to  dialysis,  and  the  acid  water  obtained  neutralised  by  potash,  and 
concentrated.    If  by  filtration  we  succeed  in  procuring  a  clear  acid 
liquid,  the  colour  is  of  no  importance.    The  liquid  should  be  carelu  ly 
neutralised  with  a  solution  of  pure  potash,  and  concentrated  by 
evaporation.    Drops  of  this  may  be  placed  on  a  slide,  and  the  crystals 
microscopically  examined  and  compared  with  those  of  nitre.  Paper 
dipped  into  the  concentrated  neutralised  liquid,  and  dried,  burns  with 
deflagration  like  touch -paper. 

The  crystals  obtained  by  evaporating  the  neutralised  liquid  are  gene- 
rally coloured  with  organic  matter,  but  they  fuse  into  a  white  mass 
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when  heated  in  a  platinum  capsule  The  pure  nitre  thus  ohl^ined 
may  be  tested  as  above  described.  The  organic  matter  in  ti  e  cijstals 
does  not  interfere  with  the  results  of  the  copper  and  gold  tests. 

When  eUl  er  the  nitric  acid,  or  the  nitrate  into  winch  it  has  been 
conveiled.  is  mixed  with  common  salt,  the  copper  test  cannot  be 
eSo4d  The  gold  test  will  in  such  a  case  furnish  the  best  evidence. 
HyKchloric  acid  with  a  small  portion  of  gold-  eaf  may  be  added  to 
Se  dried  residue,  and  the  mixture  boiled.  If  nitnc  acid  or  a  nitr.te 
is  present,  even  in  minute  proportion,  some  portion  of  the  god  will 
be  dissolved,  a  fact  demonstrable  by  the  addition  of  stannous  chloride. 

Nitric  acid  may  be  detected  in  stains  on  clothing,  it  recent,  by  simply 
boiling  the  stained  cloth  in  water.  An  acid  liquid  will  be  obtained, 
unless  the  stains  are  of  old  date  or  the  stuff  has  been  washed.  1  his 
liquid,  when  concentrated,  may  be  dealt  with  in  the  manner  already 
described.  The  stains  from  this  acid  on  black  and  blue  cloth  are  ot  a 
yellow  or  brownish-yellow  colour.  Wlien  long  exposed  they  become 
dry,  but  the  cloth  is  easily  torn.  A  simple  method  of  detecting  the 
acid  is  to  boil  at  once  a  piece  of  the  stained  cloth  with  a  fragment  of 
gold-leaf  and  hydrochloric  acid.  If  nitric  acid  or  a  nitrate  is  pi-esent 
in  the  stain,  a  portion  of  the  gold  will  be  dissolved  (see  also  p.  551). 

Cases.-In  1854,  Mr.  Haywood,  a  chemist  of  Sheffield,  lost  his  life  under  the  follow- 
ing cii-cmnstaiices:-He  was  poiiring  a  mixture  of  nitric  and  sulphuric  acids  from 
a  carhoy  containing  about  sixty  pounds,  when  by  some  accident  the  vessel  was 
broken    For  a  few  minutes  he  inhaled  the  fumes  of  the  mixed  acids,  but  it  does 
not  appear  that  any  of  the  Hquid  fell  over  him.    Three  hom-s  after  the  accident  he 
was  sitting  up  and  appeared  to  be  in  moderately  good  health.    He  was  then 
seen  by  a  medical  man,  and  complained  merely  of  some  cuts  about  his  hands.  Jle 
coughed  violently.    In  thi-ee  hours  more  there  was  difficulty  of  breathing  with 
increase  of  the  cough.   There  was  a  sense  of  tightness  at  the  lower  part  of  thethi-oat, 
and  the  pulse  was  hard.    At  times  he  said  he  could  scarcely  breathe    He  died 
eleven  hours  after  the  accident.    On  inspection,  there  was  congestion  of  the  wind- 
pipe and  bronchial  tubes,  with  effusion  of  blood  in  the  latter.    The  heart  waa 
flaccid,  and  contained  but  little  blood  ;  and  the  lining  membrane  of  the  heart  and 
aorta  was  inflamed.    The  blood  had  a  slightly  acid  reaction.    The  windpipe  was 
not  examined.    It  is  very  probable  that  the  seat  of  mischief  was  in  this  organ,  and 
that  the  deceased  died  from  inflammatory  effusion  and  a  swelling  of  the  parts  about 
the  opening  of  the  windpipe  [Lancet,  1854,  1,  p.  430).    A  similar  accident  occurred 
to  Mr.  Stewart  and  one  of  the  janitors  of  an  educational  institution  m  Edinburgh, 
in  1863.    A  jar  of  nitric  acid,  which  he  was  carrying,  fell  on  the  floor  and  was 
broken.  He  and  the  janitor,  instead  of  withdrawing  from  the  spot,  wiped  the  floor, 
and  attempted  to  save  some  of  the  acid.    They  thus  inhaled  the  fumes  which  were 
immediately  diffused.    Stewart  returned  home  imconscious  of  the  mischief  which 
had  been  done.    After  an  hour  or  two,  difficulty  of  breathing  came  on,  and  in  spite 
of  every  effort  to  save  his  life,  he  died  in  ten  hours  after  the  accident.    The  janitor 
suffered  from  similar  symptoms,  and  died  the  day  following  [Chem.  Neius,  1863, 
p.  132).    It  is  probable  that  in  these  cases  there  was  great  bronchial  effusion,  lead- 
ing to  the  entire  obstruction  of  respiration.    The  fumes  of  nitrous  acid  vapour, 
which  are  generally  associated  with  nitric  acid,  are  of  a  very  deadly  kind.    In  the 
manufacture  of  gim-cotton  acid  vapours  are  evolved,  which,  if  respired,  although 
they  maj'  produce  no  immediate  ill  effects,  are  liable  to  cause  pneumonia  and  death. 
On  one  occasion,  in  preparing  gun-cotton,  the  author  accidentally  inhaled  the  vapour, 
and  suffered  from  severe  constriction  of  the  throat,  tightness  in  the  chest,  and 
cough  for  more  than  a  week.    The  fumes  from  batteries  worked  with  nitrii-  acid 
are  often  productive  of  serious  results,  and  Sir  Thos.  Stevenson  has  met  with  serious 
cases  resulting  from  their  inhalation. 

On  Soptcmbor  23rd,  1890,  during  attempts  to  extinguish  a  fire  at  some  chemical 
stores,  a  bottle  of  nitric  acid  was  broken.  The  action  of  the  acid  upon  the  sui  roundings 
gave  rise  to  abundant  evolution  of  nitrous  fumes,  and  two  of  the  fire-brigade  officers 
were  so  affected  by  them  that  they  died  the  same  day  (/Vm»-»n.  Jour.,  1890-1, 
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p.  252).  In  1888  a  man  was  convicted  of  the  mui-der  of  a  woman  by  pourinp'  nitric 
acid  down  her  throat  whilst  in  bed  (E.  v.  Lipski,  C.  C.  C,  July,  1888).  In  reality 
a  mixture  of  sulphui-ic  and  nitric  acicls,  containing  more  sulphuric  than  nitric  was 
employed.  Such  a  mixture  does  not  char  cellulose  (wood  and  cotton)  like  sulphuric 
acid,  but  converts  it  into  nitro-cellulose,  which  substance  was  fouTid  by  Sir  Thos. 
Stevenson  in  the  stains  on  the  deceased  woman's  linen,  and  also  in  wood  cut  from 
the  floor  of  the  room  in  which  the  murder  was  committed. 

The  following  cases  and  remarks  are  taken  from  the  Lancet  2 
1897,  p.  226  :—  '  ' 

_  On  May  17th  a  serious  fire,  caused  by  the  bursting  of  a  carboy  filled  with  nitric 
acid,  broke  out  on  the  premises  of  the  well-known  chemical  factory  of  Bayer  and 
Co.  in  Elberfeld.    The  conflagration  verj^  soon  involved  the  whole  building  where 
the  stock  of  this  chemical  was  kept,  and  a  high  wind  drove  the  smoke  and  fumes 
towards  the  firemen,  who  were  immediately  seized  with  violent  cough,  dyspnoea, 
nausea,  and  headache,  rendering  it  necessary  for  them  to  be  relieved  every  few 
minutes.    Strange  to  say,  the  men  who  were  thus  attacked  soon  felt  quite  well 
again,  so  that  they  were  able  to  continue  on  dutj'  and  to  walk  home  when  the  fire 
was  over,  but  after  several  hours  thirteen  of  them  developed  symptoms  of  poisoning, 
the  consequence  being  that  eleven  were  taken  to  thehosj)ita],  whilst  two  died  before 
they  could  be  admitted.  Dr.  Kiinne,  chief  physician  to  the  hospital,  has  described  the 
cases  in  the  last  number  of  the  Deutsche  Me.dicinische  Wochenscbrift.    The  symptoms 
differed  much  in  their  intensity,  but  all  the  patients  suffered  fi-om  dyspnoea, 
vomiting,  cyanosis  of  the  skin,  sopor,  and  clonic  convulsions.    The  heart's  action 
was  at  first  accelerated,  but  within  a  few  hours  became  very  slow,  making  only 
from  forty-five  to  fiftj''-four  beats  per  minute  ;  sometimes  the  piilse  was  irregular. 
All  the  patients,  even  those  who  did  not  cough  very  much,  complained  of  oppresKion 
in  the  chest  and  great  pain  near  the  sternum.    This  was  followed  by  severe 
bronchitis,  the  expectoration  being  sometimes  of  a  yellow  colour  and  sometimes 
tinged  with  blood.    Some  of  the  patients  had  a  difficulty  in  swallowing,  due  to 
inflammation  of  the  fauces.    Of  course  they  were  unable  to  sleejD,  but  only  a  few 
became  feverish.    Albumin  was  found  in  the  urine  of  three  of  them  for  periods 
varying  from  three  to  eight  days.    Seven  of  the  men  recovered  completely  within 
ten  days,  but  the  remaining  four  were  very  weak  and  off  duty  for  about  a  fortnight 
longer.    It  appears  fi'om  these  cases  that  nitric  acid  has  a  very  injurious  influence 
on  the  human  body,  and  that  the  opinions  to  the  contrary  effect  formerly  held  by 
some  medical  men  were  erroneous ;  the  nature  of  the  chemical  substance  which  is 
foi-med  when  it  is  introduced  into  the  blood  is  not  yet  known,  but  it  obviously 
affects  the  vasomotor  and  respiratory  organs,  the  kidneys,  and  the  nervous  system. 
Medical  treatment  is  restricted  to  the  alleviation  of  symptoms.    Fires  in  chemical 
works  are  often  extremely  dangerous  to  firemen.    An  occurrence  similar  to  that  at 
the  Elberfeld  factory  happened  recently  in  Schering's  chemical  works  in  Berlin, 
when  no  less  than  three  officers  and  sixty  men  of  the  fire  brigade  showed  symptoms 
of  poisoning,  and  were  rendered  unfit  for  duty  ;  their  cases,  however,  have  not  yet 
been  described  in  the  medical  journals. 

The  two  following  also  show  the  danger  of  the  fumes  from  nitric 
acid : — 

An  inquiry  was  held  at  Aston  on  May  oth  relative  to  the  death  of  a  man  described 
as  an  annealer  and  dipper.  His  duty  appears  to  have  been  that  of  dipping  copper 
cups  in  dilute  nitric  acid  after  they  had  been  annealed  and  pickled.  The  naedical 
evidence  pointed  to  acute  congestion  of  the  lungs,  a  condition  consistent  with  the 
statement  that  the  deceased  had  inhaled  acid  fumes.  The  jury  retiu'ned  a  verdict 
in  accordance  with  this  and  added  that  they  did  not  attach  any  blame  to  anyone, 
but  recommended  the  company  to  supply  chemically  charged  respirators  for  the 
men  employed  in  work  similar  to  that  wliich  the  deceased  did  and  to  have  prmted 
notices  exhibited  to  that  effect.  The  product  of  the  action  of  dilute  nitric  acid  on 
copper  is,  of  course,  nitric  oxide,  which,  however,  in  contact  with  air  forms  nitric 
peroxide.  This  dark  red  fume  meeting  the  moistui-e  of  the  respiratory  passages 
would  split  up  into  nitrous  and  nitric  acids,  which  are  distinctly  injurious  to  the 
lung  tissue  (Ltmcrf,  1,  1898,  p.  1341).  ,      ,  ,     ,r         n    r  a 

On  September  19th  a  man,  32  years  of  age,  employed  by  Messrs.  Oui-tis  and 
Harvey  in  the  manufacture  of  nitro-glycerine,  was  admitted  into  St.  Bartholomew  s 
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Hospital,  Rochester,  and  died  an  hour  hiter.  He  was  too  distressed  to  give  any 
ii-count  of  Nvhat  had  caused  his  illuess.  On  admission  he  was  cyanosed,  with 
hiboured  and  shallow  breathing.  His  pulse  rate  was  120,  his  ^^f  P"''^*?^"^  ™ 
und  his  temperature  was  98°  F.  He  was  put  to  bed  surrounded  with  hot-water 
bottles,  strychnine  was  given  hypodermically,  and  oxygen  was  administered.  On 
two  occasions  he  coughed  up  a  small  amount  of  frothy  blood-stained  fluid.  His 
heart  continued  to  beat  for  a  short  while  after  respii-ation  ceased.  At  the  necropsy 
the  pleural  cavities  were  found  to  contain  a  good  deal  of  fluid  ;  the  lungs  were  very 
congested  and  full  of  frothy  fluid  ;  the  blood  was  very  dark  in  colour  and  had  not 
coagulated.  Nitro -glycerine  is  made  by  treating  glycerine  with  sulphuric  and 
nitric  acids.  The  waste  acid  left  at  the  end  of  the  process  is  said  to  contain  70  per 
cent,  of  H2SO4,  10  per  cent,  of  HNOa,  and  '20  per  cent,  of  water.  When  aU  nitro- 
glycerine had  been  skimmed  off  the  acid  liquid  was  made  to  flow  along  an  open 
drain  through  which  water  had  been  running.  The  man  neglected  to  shut  off  the 
water  beforehand  and  when  the  acid  liquid  came  in  contact  with  the  water  it  boiled 
over.  He,  to  conceal  his  omission,  wiped  up  the  mess  and  inhaled  fumes  of  nitric 
oxide  and  nitric  peroxide,  into  which  the  nitric  acid  is  said  to  be  broken  up  by  the 
heat.  This,  it  was  stated,  happened  at  8  a.m.  and  the  man  continued  at  work  until 
12  noon,  when  illness  compelled  him  to  stop.  We  are  indebted  to  Dr.  Daniel 
Oowinfor  the  history  of  the  case  (Lancet,  2,  1902,  p.  1163). 


POISONING  BY  HYDEOCHLOmC  ACID  (HCl). 
Source  and  Method  of  Occurrence. — Popularly  known  as 

spirits  of  salt,  hydrochloric  acid  is  an  important  commercial  commodity. 
It  is  commonly  taken  by  accident,  but  suicides  use  it  also.  It  was  the 
cause  of  12  fatal  accidents  in  1901,  of  no  fewer  than  50  suicides,  but  not 
once  did  it  give  rise  to  a  charge  of  mui'der  or  manslaughter. 

Toxicity  and  Fatal  Dose. — Remarks  similar  to  those  made  on 
nitric  acid  may  be  used  of  hydrochloric.  The  smallest  quantity  of 
hydrochloric  acid  which  has  as  yet  been  known  to  prove  fatal  was  a 
teaspoonful  in  a  girl  fifteen  years  of  age.  For  other  cases  in  which 
an  ounce  was  taken  and  the  persons  recovered,  see  Lancet,  1850,  2, 
p.  113,  and  the  Med.  Gaz.,  December  28th,  1849.  Otto  reported  a 
fatal  case  in  a  child  (Horn's  Vierteljahrsschr.,  1865,  Bd.  1,  p.  361). 
The  Pharmacopoeal  dose  is  five  to  twenty  minims  of  the  dilute  acid. 

Duration  —  Symptoms — Treatment.— These  are  similar  to 

those  of  nitric  acid,  including  the  warning  as  to  volatilit}'. 

Post-mortem  Appearances. — These  again  resemble  those  of 
nitric  acid,  with  this  important  (for  exact  diagnosis)  exception,  that 
hydrochloric  never  stains  tissues  yellow  ;  they  may  be  whitened,  or,  if 
the  acid  is  in  concentrated  state,  blackened.  According  to  experience, 
too,  it  has  less  tendency  than  the  other  two  strong  mineral  acids  to 
perforate  the  stomach.  (For  a  case  showing  pyloric  stenosis  of  extreme 
<legree,  vide  Lond.  Hosp.  P.M.  Records  for  July  18th,  1904.) 

Analysis. — In  a  concentrated  state,  hydrochloric  acid  evolves 
copious  fumes.  The  pure  acid  is  nearly  colourless ;  the  commercial 
uc\A  is  of  a  lemon-yellow  colour,  and  frequently  contains  iron,  arsenic, 
common  salt,  and  other  impurities.  It  reddens  litmus  paper  strongly, 
and  gives  the  general  reactions  of  a  mineral  acid.  When  boiled  with 
n  small  quantity  of  black  oxide  of  manganese,  chlorine  is  evolved. 
It  does  not  dissolve  gold-leaf  until  a  few  drops  of  nitric  acid  have 
been  added  to  it,  and  the  mixture  is  heated.  In  the  diluted  state, 
these  properties  are  lost.  It  gives  a  dense  white  precipitate  when  a 
«olution  of  nitrate  of  silver  is  added  to  it.  This  i)recipitate  is  insoluble 
in  nitric  acid,  but  soluble  in  ammonia;  it  acquires  a  purple  and  black 


410 


POISONING  BY  HYDROFLUORIC  ACID. 


colour  if  exposed  to  ligbt,  and  when  heated  it  melts  without  decomposi- 
tion, forming  a  yellowish-coloured  substance  on  cooling.  If  the  acid  is 
contained  in  organic  liquids  in  moderate  quantity,  it  admits  of  separa- 
tion by  distillation  to  dryness.  In  this  case  any  fixed  chlorides  i^resent 
are  left  in  the  retort.  It  may  also  be  procured  by  dialysis  in  a  state  fit 
for  testing. 

Hydrochloric  acid,  in  small  quantity,  as  well  as  alkaline  chlorides, 
are  natural  constituents  of  the  fluids  of  the  stomach  and  bowels.  The 
presence  of  local  chemical  changes  in  the  throat  and  stomach,  would 
show  whether  the  acid  had  been  taken  as  a  poison.  If  the  acid  is 
foimd  only  in  minute  quantity,  no  inference  of  poisoning  can  be  drawn 
unless  there  are  distinct  marks  of  its  chemical  action  upon  the  throat 
and  stomach.  It  darkens  the  blood  like  sulphuric  acid,  although  it  has 
not  the  same  degree  of  carbonising  action  on  organic  matter.  The 
stains  produced  by  this  acid  on  black  cloth  are  generally  of  a  slight 
reddish  colour.  As  the  acid  is  volatile,  it  may  possibly  disappear  fi-om 
the  stuff.  If  recent,  the  acid  may  be  separated  by  boiling  the  stuff  in 
water  and  applying  the  silver  test,  or  by  boiling  a  portion  of  the  stained 
cloth  with  gold-leaf  and  nitric  acid.  An  unstained  portion  of  cloth, 
should  be  similarly  tested  for  the  sake  of  comparison,  as  neutral  chlorides 
give  a  similar  precipitate  with  nitrate  of  silver. 

Case. — A  trial  took  place  at  the  Taunton  Winter  Assizes,  1866  {/^.  y.  Somers), 
in  whicli  a  girl  of  twelve  years  of  age  was  charged  with  administering  this  acid  to 
her  mistress  in  beer,  with  intent  to  murder  her.  Some  of  the  acid  had  been  pur- 
chased for  domestic  use,  and  the  prisoner  had  been  cautioned  not  to  touch  it  as  it 
was  poisonous.  On  tasting  the  beer  prosecutrix  perceived  an  unpleasant  taste,  and 
had  a  burning  seusation  m  her  thi-oat.  On  analysis,  the  beer  was  found  to  contain 
hydi-ochloric  acid.  Life  was  not  endangered,  and  no  grievous  bodily  harm  was 
done.  The  prisoner  was  convicted  of  a  misdemeanour  under  the  statute,  of 
administering  poison  with  intent  to  injure,  aggrieve,  and  annoy. 


POISONING  BY  HYDEOFLUOEIC  ACID  (HF). 
Source  and  Method  of  Occurrence.— The  acid  is  manufactured 

for  the  purpose  of  etching  on  glass.  The  only  case  on  record  since  1893 
is  the  one  reported  below,  due  to  misadventure. 

Toxicity  and  Fatal  Dose— The  acid  would  certainly  be  a  violent 
poison,  both  in  itself  and  also  because  the  commercial  acid  contains 
sulphuric  acid.  The  manufacturer  of  the  acid  which  caused  the  death 
below  wrote  thus  to  Sir  Thos.  Stevenson  :  "  Hydrofluoric  acid  as  usually 
supplied  to  glass  engravers  contains  about  40  per  cent,  ot  HF. ;  the 
sp.  gr.  varies  according  to  the  amount  of  sulphuric  acid  present,  which 
comes  over  unavoidably  in  making  the  commercial  acid.'' 

The  dose  in  the  case  was  uncertain,  "  a  tablespoonful  or  a  lialt- 
quartern  "  being  the  estimates  of  witnesses.  _  _ 

Duration.— In  the  case  recorded,  death  took  place  within  two 
hours,  the  symptoms  appearing  very  soon  after  the  swallowing  of  the 

*^^^Symptoms.— Vomiting  and  collapse  seem  to  have  been  the  chief 

features  in  the  case.  n  ti 

Treatment— Milk  and  other  demulcent  dnnks  seems  to  be  alltliat 
can  be  done  beyond  general  measures  to  counteract  shock. 
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Post-mortem  Appearances— 5Zoo(/— Very  tarry,  but  without 
clots  •  //i;s— Very  charred  ;  ton (lue— Sides  denuded  of  papilUe,  dorsum 
browi'iish,  but  not  much  burnt,  back  part  of  the  epiglottis  and  fauces  a 
deep  brown  colour,  congested  and  ecchymosed  ;  pharynx— Fnvvhsh 
slate  colour,  ecchymosed  and  congested,  tissues  round  the  nma  glottic  is 
were  reddened  and  ecchymosed ;  ossophag us— Much  congested,  the 
whole  of  a  slate  colour,  with  deep  red  patches;  stomach— Cardiac 
portion  markedly  ecchymosed,  slight  ecchymosis  towards  the  pyloric 
orifice.  No  perforation  and  no  denudation  of  mucous  membrane  of 
stomach ;  intestines — Nothing  abnormal  could  be  detected  ;  lungs — Both 
very  much  congested  and  almost  black  in  colour. 

The  jury  found  that  death  arose  by  misadventure. 

Analysis. — That  of  the  usual  inorganic  tests  for  HF. 

Case.— The  case  is  recorded  in  the  B.  M.  J.,  October  21st,  1899,  as  foUows  :— 
An  inquest  was  recently  held  at  Wimbledon  with  reference  to  the  death  ot  a 
man,  named  Joseph  Wilson  HoUyer,  aged  fifty-one  years.  As  a  sign  writer  and 
glass  embosser,  he  had  completed  some  work  and  retired  to  a  public-house  ior  some 
refreshment,  having  with  him  his  tools  and  indiarubber  bottle  of  hydi-ofluonc  acid, 
used  in  his  employment.  The  witnesses  on  this  occasion  described  him  as  being 
quite  sober,  but  "fooling  about,"  the  barmaid,  with  whom  he  was  joking,  stating 
that  he  first  told  her  that  he  had  some  scent,  and  then  that  he  had  some  glycerine 
in  the  bottle,  and  would  give  her  some  for  her  hands  if  she  would  give  him  a  glass. 
After  a  time  he  seems  to  have  poiu'ed  out  a  tablespoonful  or  "a  half -quartern "  of 
the  acid  into  a  glass  and  diluted  it  with  water.  Thereupon  he  held  it  up,  remarking 
to  the  barmaid,  "This  is  as  harmless  as  the  liquor  you  sell,"  and  put  it  to  his  lips, 
but  did  notdi-ink  it  until  he  had  added  more  water.  Shortly  after  he  was  seen  to 
be  looking  very  white  and  clammy,  and  assistance  was  obtained.  He  was  able  to 
speak,  and  said  that  he  had  taken  it  before,  but  now  had  taken  too  strong  a  dose, 
and  asked  for  milk  to  kill  the  acid.  This  was  given  him,  but  without  effect,  and 
after  some  vomiting,  he  was  removed  to  the  Cottage  Hospital,  where  he  died  about 
an  hour  afterwards,  previously  stating  that  he  had  taken  it  "  for  foolery." 

His  wife,  ia  evidence,  stated  that  she  had  heard  her  husband  say  that  one  drop 
of  the  acid  was  good  when  taken  medicinally,  but  he  knew  it  was  a  deadly  poison  ; 
he  had  never  threatened  suicide. 

Medical  evidence  showed  that  death  was  due  to  shock  and  collapse  caused  by 
the  acid. 

Verdict  :  Death  by  misadventure. 

A  case  is  also  reported  in  the  Lancet,  Februaiy  8th,  1893,  p.  203, 
in  which  half  an  ounce  was  taken,  and  death  occurred  in  two  hours 
(Patholog.  Soc.  Meeting,  January  21st,  1893). 

On  this  case  Sir  Thos.  Stevenson  wrote  to  the  B.  M.  J.,  2,  1899, 
p.  1376.— 

"  Poisoning  by  this  acid  is  rare.  So  far  as  I  can  ascertain,  there  have  hitherto 
been  only  three  cases  of  death  from  its  use.  One  of  these  is  recorded  by  Dr.  King. 
Half  a  fluid  ounce  was  swallowed,  and  death  ensued  in  twenty-three  minutes, 
apparently  from  the  closing  of  the  glottis  by  slireds  of  mucous  membrane.  Some 
years  ago  a  suicidal  death  was  registered  as  having  occurred  from  the  taking  of 
the  acid ;  but  I  have  been  unable  to  gain  any  particulars  of  the  case.  The  tliird 
case  is  the  one  recorded  in  the  B.  M.  J.  of  October  21st.  I  have  examined 
the  acid  used  in  this  case,  and  find  it  to  be  a  weak  acid,  containing  9-2  per  cent, 
only  of  HF.  The  commercial  acid  as  sent  out  to  glass  engravers  is,  I  am 
inforaied,  usually  sent  out  ot  at  least  four  times  this  strength.  The  highly  corro- 
sive cifftcts  of  commercial  hydrofluoric  acid  are  familiar  to  all  chemists,  but  it 
would  seem  that  the  toxic  oifocts  are  not  exclusively  due  to  this  property."  The 
quantity  of  the  acid  taken  in  this  case  cannot  bo  stated  with  any  certainty  ;  it  may 
have  been  as  much  as  two  fluid  ounces  or  as  little  as  half  an  ounce  of  the  solution 
9-2  per  cent.). 
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POISONING  BY  PYROGALLIC  ACID. 
Source  and  Method  of  Occurrence. — The  acid,  which  is 

largely  used  for  the  purposes  of  photography,  is  imported  from  Ger- 
mauy,  where  it  is  termed  "  pyrogallolium,"  in  crystals  packed  in  blue 
glass  bottles  and  not  labelled  poison.    Very  few  cases  of  poisoning  by 
it  are  recorded  for  human  beings.    The  author  did  not  meet  with  any 
case  of  poisoning  by  it  in  the  human  subject;   but,  according  to 
Personne,  it  operates  powerfully  on  animals.    Two  healthy  dogs  were 
selected,  and  into  the  stomach  of  one  a  dose  of  two  grains  of  pyrogallin 
dissolved  in  water  was  injected  ;   and  twice  this  quantity  was  ad- 
ministered to  the  other  dog.    The  animals  died  after  fifty  and  sixty 
hours  respectively.    The  symptoms  are  said  to  have  resembled  those 
of  phosphorus-poisoning,  and  after  death  the  muscular  tissue  of  the 
heart  was  found  in  each  case  to  have  undergone  fatty  degeneration. 
The  acid  is  supposed  to  act  like  phosphorus  in  arresting  oxidation 
changes  by  absorbing  and  removing  oxygen.    The  alkalinity  of  the 
blood  would  favour  this  chemical  action  {Med.  P  ess,  December,  1869; 
Amer.  Jour,  of  Med.  Sci.,  July,  1870,  p.  275).    Neisser  reported 
a  case  of  fatal  intoxication  following  inunctions  of  one  half  the 
body  with  a  10  per  cent,  pyrogallic  acid  ointment  (B.  M.  J.,  2,  1898, 
p.  40). 

Toxicity  and  Symptoms. — The  editor  leaves  the  following  cases 
to  represent  the  toxicity  and  symptoms,  etc.    The  first  occurred  in  1896. 

Ed.  Hellman,  Coroner  for  Sussex,  held  an  inquest  on  a  woman,  set,  24,  married 
and  pregnant,  who  took  by  mistake  for  a  tonic  medicine,  a  dose  of  "pyro"  stock 
soliition,  \isedin  developing  photographs  :  this  stock  solution  is  made  up  (accord- 
ing to  the  evidence  given)  of —Nitric  acid,  20  minims;  pyrogallic  acid  crystals, 
1  ounce  ;  water,  5^  ounces.  Of  this  mixture  she  took  about  an  ounce  and  a  half, 
which  would  coiTespond  to  about  120  grains  of  pyrogallic  acid. 

When  seen  at  3  p.m.  the  next  day,  her  symptoms  were  as  follows :  Body  and 
face  turned  a  peculiar  yellowish  green  colour,  pulse  75,  temperature  normal.  She 
vomited  violently  and  the  vomit  and  also  her  urine  were  of  a  green  colour.  Ee- 
peated  attacks  of  syncope  followed,  with  difficulty  in  breathing.  She  complained 
also  of  severe  pain  in  the  stomach  and  between  the  shoulders,  and  also  of  a  "  grip- 
ping of  the  heart."  She  took  the  dose  about  7.45  p.m.  on  Friday,  September  4th, 
185)H.  She  aborted  on  the  evening  of  Sunday,  September  6th,  and  died  about  7  a.m. 
on  Tuesday,  September  8th.  ^  t        ^^  ■ 

Post-mortem  examination  showed :  Externally,  body  of  a  pectdiar  yellowish 
■colour.  Stomach  corroded  all  over,  especially  at  the  oesophageal  entrance. 
Perforation  about  one  inch  from  oesophageal  entrance.  Contauied  about  3  drachms 
of  a  dark  cofiEee-coloured  liuid,  smelling  of  ether.   (Had  taken  ether  to  relieve  pain, 

also  hypodermic  injections.)  i  xi       ^       j     j   •  -ui 

Lnvqs  —Normal.  Heart.— Normal.   Uterus.— Shghtly  enlarged  and  right  ovary 

congested.    Contained  a  little  congealed  blood.    Otherwise  normal.  Commencing 

signs  of  peritonitis. 

Cause  of  death.— Perforation  of  the  stomach,  shock,  syncope. 

The  second  is  thus  reported  in  the  B.  M.  J.,  2,  1897,  p.  81,  by 
Dr.  Reillv,  of  London  :  — 

On  May  1st,  at  10  a.m.,  I  was  summoned  to  Mi-s.  H.  M.,  aet.  32,  supposed  to  be 

"^^'ner  condition  on  my  arrival  was  as  follows:  Her  face  was  of  a  dirty  grey 
colour  with  the  exception  of  her  lips,  cheeks,  and  ears,  which  were  dark  blue  She 
was  conscious,  her  pupils  normal,  and  her  skin  cold.  The  heur  was  acting  ieeUj 
Ind  she  took  notiie  of  anybody,  but  would  answer  questi.ms  put  to  her.  The  tongue 
tas  dark  brown  and  dry,  and  she  had  vomited  for  two  hours  tefore  my  arrival,  but 
7hat  had  now  ceased,  and  the  vomit  had  been  thrown  away.    She  complained  of 
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basiu  under  the  bed,  which  appeared  clean.  we,.e  eiven  mustard 

T,nrL>e  doses  of  ether,  ammouuim  carbonate,  and  digitahs  we\e  given,  muBtaia 
annuS^vei  the  heart,  and  hot  water  bottles  to  the  feet,  the  result  being  that  after 
Setiurihe  heart  acted  slightly  better,  but  there  --/^.^f 

Shortly  after  diarrhoea  set  in  and  continued  throughout  the  day,  and  the  urine 
which  was  passed  consisted  principally  of  blood.  u„,.o.i  .  uV,n  +>,An 

On  May  2nd  the  diarrhoea  ceased,  but  her  appearance  was  unaltered    she  then 
complained  of  severe  headache  but  had  no  other  pain,  and  «f  "^f^^";^;  .^^^T.^^^^^^^ 
dition  answering  questions  when  spoken  to.    Later  in  the  day  her  mothei  told  hei 
she  thouXt  she  was  djdng,  and  she  then  confessed  that  she  had  taken  poison  and 
h^t&ottle  wis  hidien  under  the  carpet^  where  it 

an  ordinarv  1-ounce  bottle  of  pyrogalbc  acid,  used  by  the  fathei  ±01  photogiapny, 
pmSicau7empT  an  was  said  to  have  been  half  full  the  day  before  She  had  mixed 
tCcontents  with  water  in  the  basin  found  under  the  bed,  and  swallowed  the  fluid 

On  Sw  3i5  sle  was  decidedly  worse,  her  face  was  deathlike,  yet  she  could 
understand^  when  spoken  to  sharply.  Later  m  the  day  she  became  comatose  and 
S  at  4  a.m.  on  May  4th,  or  about  sixty-eight  hours  after  the  first  symptoms 
were  noticed.    I  tested  what  little  remamed  m  the  bottle,  and  found  it  to  be 

^^'"ITthe  p^osf-mortem  examination  all  the  viscera  were  intensely  congested  ;  the 
kidneys  were  of  a  dark  purple  colour,  the  bladder  contamed  blood,  the  heart 
cavities  were  full  of  clot,  and  the  stomach  and  intestines  showed  patchy 

''^^Eemarks.— The  absence  of  gastric  pain  or  tenderness  after  a  large  dose 
a  ounce),  the  intense  cardiac  depression,  apparently  not  reheved  by  the  ordinary 
cardiac  stimulants,  the  cyanosed  condition  with  hejematuria  and  the  slowness  of 
death,  appear  to  me  worthy  of  notice.  I  am  unable  to  find  any  record  of  death  in 
the  human  being  from  this  poison. 

A  third  case  is  thus  reported  {Lancet,  2,  1896,  p.  858)  :— 
A  woman  went  into  the  unlighted  dining-room  and  took  a  dose  of  tonic,  as  she 
thought,  from  a  bottle  on  the  sideboard.  Mr.  B.  is  an  amateur  photographer,  and 
the  damp  having  affected  his  chemicals  in  the  harness-room  he  had  placed  them  on 
the  sideboard.  A  solution  of  pyrogalUc  acid  was  in  a  bottle  similar  to  that  con- 
taining the  tonic.  Mrs.  B.,  later  the  same  evening,  having  complained  that  her 
medicine  was  very  nasty,  was  seized  with  an  attack  of  retching,  and  said  she 
believed  she  must  have  taken  the  wrong  medicine  in  the  dark.  Mr.  B.  said  at  the- 
inquest  that  he  thought  of  the  photographic  chemicals,  but  did  not  realise  anything 
serious,  being  unaware  that  any  of  them  were  violent  poisons.  The  pyrogallic  acid 
was  bought  in  powder  and  made  up  into  solution  according  to  a  formula  on  the 
plate  boxes.  The  acid  was  not  scheduled  as  a  poison,  nor  was  it  labelled  as  such  by 
the  vendors.  Deceased  knew  the  chemicals  were  on  the  sideboard,  and  Mi-.  B. 
afterwards  ascertained  that  the  deceased  must  have  taken  one  and  a  half  ounces  of 
the  solution.  The  formula  was  one  ounce  of  pyrogallic  acid  and  twenty  drops  of 
niti-ic  acid  to  six  ounces  of  water.  Another  medical  man  was  called  in  the  daj"- 
after  the  mi.shap,  but  death  ensued  from  perforation  of  the  stomach.  The  coroner 
said  that  Dr.  Thos.  Stevenson  had  never  known  a  case  of  pyrogallic  acid  poisoning 
in  a  human  subject.  The  jui'y  by  direction  returned  a  verdict  of  accidental  death,, 
and  the  coroner  intimated  his  intention  of  submitting  the  case  to  Dr.  Stevenson 
and  of  suggesting  to  the  Pharmaceutical  Society  that  the  acid  should  be  scheduled 
as  a  poison. 

For  tests  for  pyrogallic  acid,  vide  p.  552. 

POISONING  BY  OXALIC  ACID. 
Source  and  Method  of  Occurrence. — Oxalic  acid  is  very 

largely  used  111  cleaning  brass,  etc.,  also  in  the  bleaching  of  straw. 
It  is  also  a  constituent,  though  in  small  amount,  of  sorrel  leaves  and 
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some  species  of  Rumex.  It  occurs,  too,  in  rhubarb,  but  hardly  in 
poisonous  quantities.  Accidents  to  chikh-en  from  eating  sorrel  are 
occasionally  reported  {vide  infm,  "  Vegetable  Poisons  ").  It  was  re- 
sponsible for  seven  fatal  accidents  and  for  no  fewer  than  seventy-two 
suicides  in  the  year  1901,  but  seems  never  in  that  year  to  have  been 
used  for  homicidal  purposes.  There  were  also  two  suicides  in  women 
from  oxalates  of  potash. 

Toxicity  and  Fatal  Dose.— The  smallest  quantity  of  this 
poison  which  has  been  known  to  destroy  life  is  sixty  grains.  The 
boy,  ret.  16,  took  the  acid  in  a  solid  form,  and  in  about  an  hour  was 
found  insensible,  pulseless,  and  his  jaws  spasmodically  closed.  He 
had  vomited  some  bloody  matter ;  his  tongue  and  lips  were  unusually 
pale,  but  there  was  no  excoriation.  He  died  in  eigbt  hours  {Lancet, 
1855,  2,  p.  521).  In  one  case  (p.  230)  three  drachms  destroyed  life  in 
an  hour.  Two  cases  occurred  at  Guy's  Hospital,  in  each  of  which  half 
an  ounce  of  oxalic  acid  had  been  swallowed.  Active  treatment  was 
adopted,  and  both  patients  recovered.  When  the  dose  is  upwards  of 
half  an  ounce,  death  is  commonly  the  result ;  but  a  case  has  occurred 
in  which  a  man  recovered  after  having  taken  an  ounce  of  the  acid. 
Brush  has  communicated  to  the  Lancet  a  case  in  which  recoverj'  took 
place  after  a  similar  dose  of  the  poison  had  been  taken  (see  also  a 
case  by  Alison  in  the  same  journal,  1850,  2,  p.  502).  The  acid  was 
in  this  instance  taken  by  mistake  for  Epsom  salts.  Ellis  met  with  a 
case  in  a  woman,  set.  50,  who  swallowed  an  ounce  of  the  acid  in  beer. 
In  half  an  hour  she  was  found  complaining  of  a  burning  pain  in  the 
stomach,  and  rolling  about.  Chalk  and  water  were  freely  given,  and 
she  recovered  {Lancet,  1864,  2,  p.  265). 

Duration. — In  oxalic  acid  we  have  a  typical  illustration  of  a  poison 
that  acts  in  two  distinct  ways — first  of  all  b^'  its  immediate  corrosive 
action,  and  secondl^y,  it  acts  as  a  powerful  poison  to  nerve  structures 
after  absorption.  Hence  is  explained  the  fact  tbat  similar  quantities 
of  this  poison  do  not  always  destroy  life  within  the  same  period  of 
time.  In  two  cases,  in  which  about  two  ounces  of  the  acid  were 
respectivel}''  taken,  one  man  died  in  twent}^  minutes — the  other  in 
three-quarters  of  an  hour.  Christison  mentions  an  instance  in  which 
an  ounce  killed  a  girl  in  thirty  minutes  ;  and  another  in  which  the 
same  quantity  destroyed  life  in  ten  minutes;  but  in  a  third  case  death 
did  not  occur  until  the  fifth  day.  Ogilvy  reported  a  case  of  poisoning 
by  oxalic  acid,  in  which  it  is  probable  that  death  took  place  within 
tiii-ee  minutes  after  the  poison  had  been  swallowed.  The  sister  of  the 
deceased  had  been  absent  from  the  room  about  that  period,  and  on  her 
return  found  her  dying,  and  "  almost  immediately  "  is  a  very  common 
statement  of  the  rapidity  of  death.  The  quantity  of  poison  taken 
could  not  be  determined.  Sir  Thos.  Stevenson  has  met  with  cases 
of  death  in  fifteen  and  tiventy  minutes  respectively.  When  the  dose  of 
oxalic  acid  is  half  an  ounce  and  upwards,  death  commonly  takes  place 
within  an  hour.  There  are,  it  must  be  admitted,  numerous  exceptions 
to  this  rapidity  of  action.  Christison  reported  two  cases  which  did 
not  prove  fatal  for  thirteen  hours  ;  and  in  an  instance  that  occurred  to 
Eraser,  in  which  half  an  ounce  was  taken,  the  individual  died  from  the 
secondary  effects  in  a  state  of  perfect  exhaustion  thirteen  days  after 
taking  the  poison.    The  great  differences  observed  must  obviously 
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depend  upon  the  condition  of  the  stomach  as  regavds  its  readiness  for 
absorption.  Oxalic  acid  is  freely  soluble  in  water,  and  if  swallowed  m 
solution  on  a  moderately  empty  stomach,  in  which  absorption  is  ireely 
proceeding,  it  is  easy  to  conceive  tliat  death  might  very  rapidly  take 
place  from  the  effect  on  the  heart  of  the  absorbed  acid. 

Symptoms— If  this  poison  is  taken  in  a  large  dose,  e.g.,  from 
half  an  ounce  to  an  ounce  of  the  crystals  dissolved  in  water,  a  hot 
burning  acid  taste  is  experienced  during  the  act  of  swallowing  the 
poison.  This  is  accompanied  by  a  similar  sensation  extending  through 
the  gullet  to  the  stomach.  There  is  sometimes  a  sense  of  constric- 
tion or  suffocation:  the  countenance  is  livid,  and  the  surface  of 
the  skin  soon  becomes  cold  and  clammy.  Vomiting  occurs  either 
immediately  or  within  a  few  minutes.  Should  the  poison  be  diluted, 
there  is  merely  a  sensation  of  extreme  soreness,  and  vomiting  may  not 
occur  until  after  a  quarter  of  an  hour  or  twenty  minutes.  In  some 
cases  there  has  been  little  or  no  vomiting,  while  m  others  this 
symptom  has  been  incessant  until  death.  In  a  case  in  which  an 
ounce  of  the  acid  was  swallowed,  the  vomiting  and  pain  in  the  stomach 
continued  until  the  fifth  day,  when  the  man  died  suddenly  {Lancet, 
1860,  2,  p.  609).  In  a  case  in  which  the  poison  was  much  diluted, 
vomiting  did  not  occur  for  seven  hours  (Christison  on  "Poisons")- 
The  vomited  matters  are  highly  acid,  and  have  a  greenish-brown  or 
almost  black  colour ;  they  consist  chiefly  of  mucus  and  altered  blood. 
In  one  reported  instance  they  -/ere  colourless  {Med.  Gaz.,  vol.  27, 
p.  792).  In  another  case,  fluid  blood  of  a  bright  arterial  colour  was 
vomited  after  some  hours  {Prov.  Jour.,  June  26th,  1861,  p.  344).  There 
is  great  pain  and  tenderness  in  the  abdomen,  with  a  burning  sensation 
in  the  stomach.  There  are  cold  clammy  perspirations  and  convulsions. 
In  a  case  in  which  about  two  ounces  of  the  poison  had  been  swallowed 
there  was  no  pain.  Violent  vomiting  and  collapse  were  the  chief 
symptoms.  There  is  in  general  an  entire  prostration  of  strength,  so 
that  if  the  person  is  in  the  erect  position  he  falls ;  there  is  likewise 
unconsciousness  of  surrounding  objects,  and  a  kind  of  stupor,  from 
wliich,  however,  the  j)atient  may  be  roused  without  difficulty.  The 
pulse  is  very  feeble.  Owing  to  the  severity  of  the  pain,  the  legs  are 
sometimes  drawn  up  towards  the  abdomen.  The  pulse  is  small, 
irregular,  and  scarcely  perceptible  ;  there  is  a  sensation  of  tingling  or 
numbness  in  the  extremities,  and  shortly  before  death  the  respiration 
is  spasmodic.  The  inspirations  are  deep,  and  a  long  interval  elapses 
between  them.  Such  are  the  symptoms  commonly  observed  in  a 
rapidly  fatal  or  acute  case.  In  the  majoritj'^  of  fatal  cases  death  takes 
place  within  an  hour. 

Should  the  patient  survive  the  first  effects  of  the  poison,  the  follow- 
ing symptoms  may  appear  :  there  is  soreness  in  the  mouth,  constriction 
and  burning  pain  in  the  throat,  pain  in  swallowing,  tenderness  in  the 
abdomen,  and  irritability  of  the  stomach,  so  that  there  is  frequent 
vomiting,  accompanied  by  purging.  The  tongue  is  swollen,  and  there 
is  great  thirst.  The  patient  may  slowly  recover  from  these  symptoms. 
In  a  case  related  by  Edwards,  the  patient,  a  female,  lost  her  voice  for 
eight  days.  Another  case  has  been  reported  by  Bradley,  from  which 
it  may  be  inferred  tliat  a  loss  of  voice  may  result  from  a  direct  effect  of 
oxalic  acid  on  the  nervous  system.    A  man  swallowed  a  quarter  of  an 
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ounce  of  the  acid,  and  suffered  from  the  usual  symptoms  in  a  severe- 
form.  In  about  nine  houi-s  his  voice,  although  naturally  deep,  had 
become  low  and  feeble.  The  weakness  of  voice  remained  for  more 
than  a  month,  and  its  natural  strength  had  not  returned  even  after  the 
lapse  of  nine  weeks.  During  the  first  month  there  was  numbness  with 
tingling  of  the  legs  (Med.  Times,  1850,  2,  p.  293).  Sir  Thos.  Steven- 
son has  seen  a  similar  case,  in  which  a  man  almost  lost  his  voice  for 
some  time.  The  occurrence  of  the  sensation  of  numbness,  and  its 
persistence  for  so  long  a  period  after  recovery  from  the  symptoms  of 
iiritation,  point  to  the  effect  of  the  poison  on  the  nervous  system. 
Spasmodic  twitchings  of  the  muscles  of  the  face  and  extremities  have 
also  been  observed  in  some  instances  {Lancet,  1851,  1,  p.  329),  and 
even  convulsions  of  a  general  type.    Nephritis  may  be  found  {vide  cases). 

Treatment. — There  is  considerable  difl&culty  in  the  treatment  of  a 
case  of  oxalic  acid  poisoning.  The  first  object  is,  naturally,  to  neutralise 
the  acid,  but  if  sodium  or  potassium  salts  be  given  for  this  purpose  it 
has  to  be  remembered  that  their  oxalates  are  very  soluble  and  absorb- 
able and  also  poisonous,  hence  the  administration  of  these  alkalies  may 
defeat  its  own  purpose  unless  the  resultant  products  are  quickly 
removed  from  the  stomach ;  water  again,  which  might  dilute  the  acid, 
is  likely  only  to  promote  a  more  rapid  absorption.  Calcium  oxalate  is 
the  most  insoluble  oxalate,  and  hence  chalk  or  calcined  magnesia  may 
be  given,  or  lime  water,  but  even  calcium  oxalate  should  be  removed  as 
soon  as  may  be. 

Again,  as  regards  emptying  the  stomach,  it  is  better  to  avoid  the 
use  of  the  stomach-pump  owing  to  the  possibility  of  erosion  having 
taken  place  ;  but  if  vomiting  have  not  taken  place  naturally  something^ 
of  that  sort  must  be  done,  as  other  emetics  are  not  likely  to  be  of 
service ;  the  stomach  mucous  membrane  is  probably  insensitive,  and  a 
hypodermic  emetic  would  be  too  risky  on  account  of  the  very  depressing 
effect  of  apomorphine. 

Time  is,  too,  a  very  precious  element,  and  what  is  to  be  done 
must  be  done  pretty  quickly. 

On  the  whole,  whitening  and  a  bit  of  a  ceiling  crushed  up  are  the 
best  that  will  probably  be  at  hand  given  in  a  half  tumbler  of  water  and 
followed  by  some  castor  oil. 

Diffusible  stimulants  may  also  be  given  either  hypodermically  or 

per  rectum. 

Post-mortem  Appearances— The  mucous  membrane  ot  the 
tongue,  mouth,  throat,  and  gullet,  is  commonly  white,  as  if  bleached  ; 
but  it  is  sometimes  coated  with  a  portion  of  the  brown  mucous  matter 
discharged  from  the  stomach.  This  latter  organ  contains  a  dark  brown 
mucous  liquid,  often  acid,  and  having  almost  a  gelatmous  consistency. 
On  removing  the  contents,  the  mucous  membrane  will  be  seen  pale  and 
softened,  without  always  presenting  marks  of  inflammation  or  abrasion,, 
if  death  has  taken  place  rapidly.  The  mucous  membrane  is  white,  solt, 
and  brittle,  easily  raised  by  the  scalpel,  and  presents  the  appearance 
which  we  might  suppose  it  would  assume  after  having  been  boiled  tor 
some  time  in  water.  The  small  vessels  are  seen  ramilying  over  the 
surface,  filled  with  dark-coloured  blood,  apparently  solidihed  within 
them  The  lining  membrane  of  the  gullet  presents  the  same  charac- 
teristics.   It  is  pale  or  dark,  and  appears  as  if  it  had  been  boiled  in 
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water,  or  digested  in  alcohol ;  it  has  been  found  strongly  raised  in 
longitudinal  folds,  interrupted  by  patches  where  the  membrane  has 
become  abraded,  and  presenting  a  curious  worm-eaten  appearance.  In 
a  case  which  was  fatal  in  eight  hours  the  tongue  was  covered  with  white 
specks  ;  the  gullet  was  not  inHamed,  but  the  stomach  was  extensively 
destroyed,  and  had  a  gangrenous  appearance.  Portions  of  the  mucous 
membrane  were  detaclied,  exposing  the  muscular  coat.  With  respect 
to  the  intestines,  the  upper  portion  may  be  found  inflamed  ;  but,  unless 
the  case  is  protracted,  the  appearances  in  the  bowels  are  not  strongly 
marked.  In  a  well-marked  instance  of  poisoning  by  this  acid,  however, 
which  is  recorded  by  Hildebraiid,  the  mucous  membrane  of  the  stomach 
and  duodenum  was  much  reddened,  although  the  patient,  a  girl  of 
eighteen,  died  in  three-quarters  of  an  hour  after  taking  one  ounce  of 
the  acid,  by  mistake  for  Epsom  salts  (Casper's  Vierteljahrsschr.,  1853, 
Bd.  3,  p.  256).  In  a  case  of  poisoning  in  which  two  ounces  of  the  acid 
had  been  taken,  and  death  was  rapid,  the  coats  of  the  stomach  presented 
almost  the  blackened  appearance  produced  by  sulphuric  acid,  owing  to 
the  colour  of  the  altered  blood  pigment  spread  over  them.  In  pro- 
tracted cases,  the  gullet,  stomach,  and  intestines  have  been  found  more 
or  less  congested  or  inflamed.  In  a  case  in  which  an  ounce  was 
swallowed,  and  death  occurred  on  the  fifth  day,  the  stomach  was 
slightly  congested,  and  contained  a  bloody  fluid,  but  the  mucous 
membrane  was  entire  {Lancet,  1860,  2,  p.  509). 

The  following  case  is  furnished  b,y  Welch  : — A  woman,  aged  twentj'- 
eight,  swallowed  three  drachms  of  the  crystallised  acid.  She  was  found 
dead  one  hour  afterwards.  Both  lungs  were  extensively  congested,  and 
the  heart  and  large  vessels  were  full  of  dark-coloured  blood.  The 
stomach  contained  about  three-quarters  of  a  pint  of  a  dark-brown 
fluid,  and  its  lining  membrane  was  reddened  generally.  The  other 
organs,  except  the  brain,  were  healthy,  and  this  presented  appearances 
indicative  of  long-standing  disease.  This  case  is  remarkable  from  the 
smaUness  of  the  dose,  the  rapidity  of  death,  and  the  early  production 
of  a  well-marked  redness  of  the  mucous  membrane  of  the  stomach. 
The  diseased  state  of  the  body  may  have  tended  to  accelerate  death 
from  the  poison.  In  one  instance  the  larynx  was  found  filled  with 
frothy  mucous,  and  the  left  side  of  the  heart  and  the  lungs  were  gorged 
with  dark- coloured  fluid  blood.  In  another,  the  appearances  of 
sanguineous  apoplexy  were  found  in  the  brain.  A  person  fell  dead 
after  retching  violently.  Apoplexy  was  supposed  to  be  the  cause  of 
death.  On  an  inspection  of  the  body,  it  was  found  that  a  large  clot  of 
blood  was  efi"used  on  the  brain,  and  this  appeared  satisfactorily  to 
account  for  death.  But  when  the  stomach  was  examined  oxalic  acid 
was  detected  in  it.  This  poison  had  been  taken,  and  had  produced  its 
usual  eff'ects.  The  deceased  had  taken  it  with  suicidal  intention,  and 
the  violent  vomiting  which  it  caused  had  led  to  death  by  apoplexy  from 
effusion  of  blood  {Lancet,  1863,  1,  p.  47).  Without  a  chemical  investi- 
gation it  is  obvious  that  the  real  cause  of  death  would  have  been  in  this 
instance  overlooked.  In  a  few  cases  there  have  been  scarcely  any 
morbid  appearances  produced  by  this  poison. 

The  glairy  contents  of  the  stomach  or  its  coats  do  not  always 
indicate  strong  acidity  until  after  they  have  been  boiled  in  water.  Oxalic 
acid  does  not  always  appear  to  have  a  strongly  corrosive  action  on  the 
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stomach.    It  is  therefore  rare  to  hear  of  the  coats  of  the  organ  heing 
perforated  hy  it.    In  many  experiments  on  animals,  and  in  some  few 
ohservations  on  the  human  subject,  the  author  found  nothing  to  bear 
out  the  view  that  perforation  is  a  common  effect  of  tbe  action  of  this 
poison.     The  acid  undoubtedly  renders  the  mucous  coat  soft  and 
brittle,  and  perforation  of  the  coats  may  occur  either  during  life  or 
after  death  as  a  result  of  its  chemical  action.    Wood  has  recorded  the 
case  of  a  female,  set.  27,  found  dead,  whose  death  had  been  obviously 
caused  by  oxaHc  acid,  but  the  quantity  taken,  and  the  duration  of  the 
case,  were  unknown.    The  stomach  presented,  at  its  upper  and  fore 
part,  near  the  cardiac  opening,  an  irregular  aperture  of  a  size  to  admit 
the  point  of  the  finger.    From  this  a  dark  gelatinous-looking  matter, 
resembling  coffee-grounds,  was  escaping  in  abundance.    The  perfora- 
tion was  enlarged  during  the  removal,  and  presented  the  appearance  of 
two  large  apertures  separated  by  a  narrow  band.     The  stomach 
contained  a  bloody  fluid,  in  which  oxalic  acid  was  detected,  and  the 
mucous  membrane  had  an  eroded  appearance.    The  small  intestines 
(jejunum  and  ileum)  were  similarly  aiiected. 

Analysis. — So  far  as  suspecting  oxalic  acid  is  concerned, 
Christison  says  :  "  If  a  patient  after  swallowing  a  crystalline  sub- 
stance which  tastes  strongly  acid,  is  seized  almost  immediately  with 
violent  vomiting,  pain  in  the  stomach,  feeble  pulse,  cold  sweats,  and 
collapse,  and  dies  within  half  an  hour,  or  even  earlier,  there  can 
scarcely  be  a  doubt  that  oxalic  acid  has  been  administered." 

Chemical  Analysis.    In  the  Simple  State.— This  acid  may  be  met 
with  either  as  a  solid,  or  in  solution  in  water.     Solid  oxalic  acid 
crystallises  in  long  slender  prisms,  which,  when  perfect,  are  four-sided. 
In  this  respect  it  differs  from  other  common  acids,  mineral  and 
vegetable.    The  crystals  are  unchangeable  in  air ;  they  are  soluble  m 
water  and  in  alcohol,  forming  strongly  acid  solutions.    When  heated 
on  platinum-foil  they  melt,  and  are  entirely  dissipated  without  com- 
bustion and  without  being  carbonised.    Heated  gently  in  a  close  tube, 
thev  melt,  and  the  vapour  is  condensed  as  a  white  crystalline  sublimate 
in  a  cold  part  of  the  tube.    The  crystals  are  prismatic,  like  those 
obtained  from  the  solution.    There  should  be  no  residue  whatever  it 
the  acid  is  pure ;  but  the  commercial  acid  generally  leaves  a  shgbt 
residue  of  fixed  impurity.    By  this  effect  of  heat,  oxalic  acid  is  easily 
distinguished  from  those  crystalHne  salts  for  which  it  has  been  some- 
times fatally  mistaken,  namely,  the  sulphates  of  magnesium  and  zinc. 
These  leave  white  residues  in  the  form  of  anhydrous  salts.    A  tea- 
spoonful  of  oxaUc  acid  in  small  crystals  weighs  seventy-six  grams,  and 
half  an  ounce  of  the  crystals  is  equivalent  to  three  teaspooniuls. 

Zts  foTL  Acid  in  Solution.  1.  Nitrate  of  Silver. -^hen  added 
to  a  solution  of  oxalic  acid,  it  produces  an  abundant  white  precipita  e 
of  oxalate  of  silver.  A  solution  contammg  so  ^  ^,  ^^^'5'!^ fp, t 
oxalic  acid  as  scarcely  to  redden  htmus-papei-^  is  afiected  bJl^this  t^^J^ 
but  when  the  quantity  of  poison  is  small,  it  ^« .  «:l7ys  Jidv  able^  o 
concentiate  the  liquid  by  evaporation  before  applying  the  tes  .  li  e 
oxalate  of  silver  is  identified  by  the  followmg  properties  :-It  s 
t^lptelv  dissolved  by  cold  nitric  acid.  If  collected  on  a  filter, 
tirrougUy  d  el  and  heated  on  thin  platinum-foil,  it  is  dissipated 
wira  sUght  detonation.    When  the  oxalate  is  m  small  quantity,  this 
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detonation  may  be  observed  in  detached  particles  on  burning  the  filter, 
previously  well  dried.  2.  Sulphate  of  Calciuvi.  A  solution  of  oxahc 
acid  is  precipitated  white  by  lime  water  and  by  all  the  salts  of  calcium. 
Lime  water  is  itself  objectionable  as  a  test,  because  it  is  precipitated 
Avhite  by  several  other  "acids.  The  salt  of  calcium  which,  as  a  test,  is 
open  to  the  least  objection,  is  the  sulphate.  As  this  is  not  a  very 
soluble  salt,  its  solution  must  be  added  in  rather  large  quantity  to  the 
suspected  acid  poisonous  liquid.  A  white  precipitate  of  oxalate  of 
calcium  is  slowly  formed.  This  precipitate  should  possess  the 
following  properties: — (a)  It  ought  to  be  immediately  dissolved  by 
nitric  or  hydrochloric  acid.  (b)  It  ought  not  to  be  dissolved  by 
ammonia,  lior  by  oxalic,  tartaric,  acetic,  nor  any  other  vegetable 
acid  (see  also  p.  552). 

In  Liquids  containing  Organic  Matter. — The  process  is  the  same 
whether  it  is  applied  to  liquids  in  which  the  poison  is  administered,  or 
to  the  viatters  vomited,  or,  lastly,  to  the  contents  of  the  stomach.  This 
poison  readily  combines  with  albumen  and  gelatin,  and  it  is  not  liable 
to  be  decomposed  or  precipitated  by  these  or  any  other  organic 
substances.  It  is,  therefoi'e,  commonly  found  in  solution  in  the  liquid 
portion,  which  will  then  be  more  or  less  acid.  As  a  trial  test  we  may 
employ  either  a  solution  of  sulphate  of  copper  or  limewater.  (1)  A 
portion  of  the  liquid  should  be  boiled  to  remove  any  albumen,  and  after 
filtration  a  solution  of  sulphate  of  copper  should  be  added  to  it.  If 
oxalic  acid  is  present  in  moderate  quantity,  a  greenish  white  precipitate 
"will  be  formed.  (2)  Limewater  may  be  added  to  a  portion  of  the  clear 
liquid.  A  white  precipitate  will  be  produced,  insoluble  in  acetic  acid, 
if  oxalic  acid  is  present. 

From  milk,  gruel,  coffee,  blood,  mucus,  and  other  viscid  liquids, 
oxalic  acid  is  readily  separated  by  the  process  of  dialysis,  as  described 
under  sulphuric  acid.  The  liquid  should  be  first  boiled,  the  coats 
of  the  stomach  (cut  up)  being  included,  if  necessary.  The  distilled 
water  placed  on  the  outside  of  the  tube  will  receive  the  acid.  This 
may  be  concentrated  by  evaporation.  Prismatic  crystals  may  thus 
be  procured,  and  the  silver  and  lime  tests  may  be  applied.  Oxalic 
acid  may  be  completely  separated  from  the  boiled  and  filtered  organic 
liquid  by  the  following  process  : — To  the  filtered  liquid,  acidulated 
with  acetic  acid,  acetate  of  lead  should  be  added  until  there  is  no 
further  precipitation,  and  the  white  precipitate  formed,  collected, 
and  washed.  If  any  oxalic  acid  was  present  in  the  liquid,  it  would 
exist  in  this  precipitate  in  the  form  of  oxalate  of  lead.  To  separate 
oxalic  acid  from  the  oxalate  of  lead  we  diffuse  the  precipitate  in  water 
and  pass  into  the  liquid,  for  about  half  an  hour,  a  current  of  sul- 
phuretted hydrogen  gas,  taking  care  that  the  gas  comes  in  contact  with 
every  portion  of  the  precipitate.  Black  sulphide  of  lead  will  be 
formed,  and  with  it  commonly  the  greater  part  of  the  organic  matter 
which  may  have  been  mixed  with  the  oxalate  of  lead.  Filter  to 
separate  sulphide  of  lead;  the  filtered  liquid  may  be  clear  and 
luglily  acid.  Concentrate  by  evaporation  ;  the  sulphuretted  hydrogen 
dissolved  m  the  liquid  is  thereby  expelled,  and  oxalic  acid  may  be 
ultimately  obtained  crystallised  by  slow  evaporation  in  a  watch-glass, 
or  on  a  glass  slide,  for  microscopical  observation.  If  there  was  no 
oxahc  acid  in  the   precipitate,  no    crystals  will  be  procured  by 
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evaporation.  If  crystals  are  obtained,  they  must  be  dissolved  in  water, 
and  tested  for  oxalic  acid  in  the  manner  above  directed. 

The  presence  of  oxalic  acid  in  an  organic  liquid  may  be  detected 
by  another  method.  Place  a  portion  of  the  liquid  containing  the 
poison  in  a  beaker,  and  insert  in  this  a  tube  secured  with  skin,  con- 
taining a  solution  of  sulphate  of  calcium.  By  dialysis  or  osmosis  the 
oxalic  acid  will  penetrate  the  membrane,  and  will  form  inside  the 
mouth  of  the  latter  a  deposit  of  crystals  of  oxalate  of  calcium,  known 
by  their  octahedral  form. 

Sometimes  the  chemical  evidence  may  depend  on  stains  on  articles  of 
clothing.  Oxalic  acid  discharges  the  colour  of  some  dyes,  and  slowly 
reddens  others ;  but  unless  the  stuff  has  been  washed,  the  acid 
remains  in  the  fabric  and  may  be  detected  there.  It  does  not  corrode 
nor  destroy  the  stuff  so  readily  as  mineral  acids.  In  B.  v.  Morris 
(C.  C.  C,  December,  1866)  it  was  proved  that  the  prisoner  had 
attempted  to  administer  a  liquid  poison  forcibly  to  her  daughter,  a 
gil  l  aged  six  years.  The  liquid  was  sour  in  taste,  made  the  girl's  bps 
smart,  and  caused  vomiting.  There  was  dryness  of  the  lips,  and 
inflammation  of  the  lining  membrane  of  the  mouth.  No  portion  of  the 
substance  administered  could  be  procured,  but  a  crystalline  deposit  of 
oxalic  acid  was  obtained  from  some  stains  on  the  dress  of  the  child. 
The  woman  was  convicted. 

White  published  a  report  of  a  case  of  poisoning  with  oxahc  acid  m 
which  the  symptoms  and  appearances  are  contrasted  with  those  caused 
by  disease,  and  compared  with  those  usually  assigned  to  oxahc  acid. 
The  poison  was  not  detected  in  the  contents  of  the  stomach,  but  the 
sheets  on  which  the  patient  had  vomited  yielded  one  or  two  grains  ol 
oxalic  acid.  The  patient  lived  Ibrty  hours  after  vomiting  had  set  m 
(Boston  Med.  and  Surg.  Jour.,  January  27th,  1870). 

As  oxalic  acid  is  very  soluble  in  alcohol,  this  liquid  may  be 
occasionally  employed  for  separating  it  from  the  contents  of  the 
stomach,  and  from  many  organic  compounds.  Large  and  pertect 
crystals  may  be  obtained  from  the  alcohoUc  solution,  and  these  may  be 
purified  and  tested  by  the  methods  already  described. 

In  cases  of  poisoning,  the  residuary  quantity  found  m  the  stomach 
is  generally  small.    In  one  instance,  in  which  about  an  ounce  and  a 
half  had  been  taken,  and  the  person  died  m  two 
found  only  thirteen  grains.    In  a  case  which  occurred      B^tol  in 
1868,  a  woman  took  upwards  of  three  quarters  of  an  ounce  of  oxalic 
acid  360  grains),  and  died  in  ten  minutes.    It  is  stated  that  not  more 
than  two  Lains  were  obtained  from  the  coats  of  the  stomach  The 
vomiting  h^ad  been  violent,  and  the  greater  part  of  the  Po-on  had  been 
thus  ejected.    It  seems  that  the  woman  had  vomited  into  a  pail 
containing  calcareous  water,  and  it  was  observed  that  this  wat  r 
acquired  'a  milky  white  appearance,  owing  to  the  acUo^  of  the  ac^d 
on  the  salts  of  calcium  {Chem.  News,  April  24th,  1868,  p.  ana 
Pharm.  Jour.,  May,  1868,  p.  543).   In      v  ^ochrune  l^^^^^^ 
Ass   1857),  in  which  it  was  charged  that  two  childien  aged  six  ana 
Wvears  respectively,  had  been  wilfully  poisoned  by  their  mothei  it 
was  stated  by  the  me'dical  witness,  Edwards,  that  he  found  for  j-two 
Trains  of  oxahc  acid  in  the  stomach  of  the  elder,  and  twenty  grain  in 
tia^of  the  younger  chHd.    It  was  not  clearly  estabhshed  when  or  how 
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this  large  quantity  of  poison  could  have  been  wilfully  administered  to 
the  children,  and  the  prisoner  was  acquitted.  r  -j 

Since  the  soluble  oxalates  give  the  same  reactions  as  oxalic  acid 
itself,  to  prove  the  presence  of  oxalic  acid  it  will  be  necessary  to 
ascertain  the  presence  of  an  oxalate,  and  also  to  determine  the  amount 
of  free  acid  present  in  the  solution  submitted  to  analysis,  by  titration 
with  an  alkali.  Since,  however,  the  soluble  oxalates  are  themselves 
highly  poisonous,  in  practical  toxicology  it  is  not  always  necessary  to 
do  this  in  order  to  prove  that  a  poison  has  been  taken. 


POISONING  BY  OXALATES. 
Source  and  Method  of  Occurrence.— Binoxalate  of  potash, 

also  called  salts  of  sorrel  or  salts  of  lemon,  is  a  commercial  product 
used  largely  in  straw  bleaching,  etc.  Familiarity  breeds  contempt,  and 
the  workpeople  frequently  keep  a  solution  of  it  in  ginger-beer  bottles, 
etc.,  and  drink  it  by  mistake.  Accident  is  thus  the  common  form  of 
poisoning  by  this  salt. 

Toxicity  and  Fatal  Dose.— This  salt  destroys  life  almost  as 
rapidly  as  oxalic  acid  itself.  In  one  case,  half  an  ounce  killed  an  adult 
in  so  short  a  time  as  eight  minutes ;  but  probably  the  fatal  effects  were 
in  this  instance  accelerated  by  the  debilitated  state  of  the  person  who 
took  it.  In  another  case  reported  by  Chevallier,  death  took  place  in 
ten  minutes  ("  Ann.  d'Hyg.,"  1850,  1, 162).  In  one  instance  in  which 
it  was  supplied  by  mistake  for  Epsom  salts,  it  caused  death  in  an  hour 
and  a  half  {Pharm.  Jour.,  1873,  p.  760).  In  a  reported  case  (Edin. 
Month.  Jour.,  July,  1862,  p.  93),  death  appears  to  have  been  caused  by 
this  salt  as  the  result  of  chronic  poisoning.  Out  of  nine  recorded 
cases  of  poisoning  by  this  substance  six  proved  fatal,  while  in  three 
the  patients  recovered. 

Duration  of  Symptoms. — In  these  respects  the  oxalates  resemble 
very  closely  the  acid  itself,  except  that  the  irritant  action  may  be  less 
marked,  and  the  symptoms  of  its  dejjressent  effect  on  the  heart  after 
absorption  are  more  marked. 

In  a  case  of  recoveiy,  a  young  lady,  aged  twent}^  swallowed  an  ounce 
of  the  salt  dissolved  in  warm  water.  She  was  not  seen  b}''  any  one  for  an 
hour  and  a  half ;  she  was  then  found  on  the  floor,  faint  and  exhausted, 
having  previousl,y  vomited  considerably.  There  was  great  depression, 
the  skin  cold  and  clammy,  the  pulse  feeble,  and  there  was  a  scalding 
sensation  in  the  throat  and  stomach,  with  continued  shivering.  Proper 
medical  treatment  was  adopted,  and  she  recovered  in  two  days,  but  still 
suffered  from  debility  and  great  irritation  of  the  stomach.  During  the 
state  of  depression  it  was  remarked  that  the  conjunctivae  of  the  eyes 
were  much  injected,  and  the  pupils  dilated.  There  was  also  great 
dimness  of  vision  {Med.  Gaz.,  vol.  27,  p.  480). 

Treatment. — The  same  as  for  the  acid,  except  that  the  stomach- 
pump  nuiy  be  used,  as  there  is  less  fear  of  corrosion. 

Post  mortem  Appearances.— In  the  chronic  case  mentioned 
above  a  girl  was  charged  with  the  murder  of  her  father.  He  began  to 
be  ill  about  December  5tii,  and  he  died  on  January  26th  following. 
He  suffered  from  vomiting,  heat  and  irritation  in  the  mouth  and  throat, 
prostration  of  strength,  and  constant  pains  in  the  chest  and  abdomen. 
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After  death  the  appearances  were — inflammation  of  the  mucous 
membrane  of  the  stomacli  and  part  of  the  bowels.  Thej^  contained 
a  dark-coloured  fluid.  The  mucous  membrane  of  the  gullet  was 
destroyed.  The  coats  of  the  stomach,  which  were  thickened  and 
injected,  had  a  gangrenous  appearance.  There  was  no  proof  that  the 
prisoner  had  had  possession  of  the  poison  until  Januarj'  11th,  five 
weeks  after  the  sjanptoms  had  begun  in  the  deceased.  The  symptoms 
before  and  subsequently  to  this  date  were  similar.  This  absence  of  proof 
of  possession  led  to  the  acquittal  of  the  prisoner  ;  still  it  would  be  difficult 
to  account  for  the  symptoms  and  appearances  on  any  theory  of  disease. 

Analysis. — This  salt  is  not  very  soluble  in  cold  water,  but  its 
solution  may  be  readilj'  mistaken  for  that  of  oxalic  acid.  It  is  not 
dissolved  by  alcohol ;  and  this  distinguishes  it  from  oxalic  acid. 
(1)  The  aqueous  solution  has  an  acid  reaction;  and  (2)  it  is  precipitated 
both  by  nitrate  of  silver  and  sulphate  of  calcium,  like  oxalic  acid  ;  but 
with  the  latter  test  the  precipitation  is  much  more  copious.  It  is  further 
distinguished  from  oxalic  acid  (1)  by  its  crystals,  which,  when  slowly 
produced  on  a  glass  slide,  assume  the  shape  of  small  rhombic  prisms, 
sometimes  grouped  in  a  plumose  form,  and  (2)  by  heating  a  portion  on 
platinum  foil.  While  oxalic  acid  is  entirely  volatile,  the  binoxalate 
leaves  an  ash,  which,  when  sufficiently  heated,  is  white  and  alkaline  ;  it 
may  be  proved  to  contain  carbonate  of  potassium  by  its  dissolving  with 
effervescence  in  diluted  nitric  acid,  and  forming  potassium  nitrate. 

In  some  instances  this  poisonous  salt  has  been  supplied  by  mistake 
for  cream  of  tartar,  and  has  caused  death.  Cream  of  tartar,  or  acid 
tartrate  of  potassium,  leaves  a  black  alkaline  residue  when  heated  in  close 
vessels.  Its  solution  is  less  acid  than  that  of  the  salt  of  sorrel.  It  is  not 
precipitated  by  nitrate  of  silver  or  sulphate  of  calcium.  The  different 
action  of  the  two  salts  on  writing-ink  affords  a  simple  means  of  identi- 
fication. The  binoxalate  immediately  discharges  the  colour  of  ink 
when  warmed,  while  the  acid  tartrate  does  not  possess  this  property. 

Cases.— In  March,  1894,  an  inquest  was  held  at  St.  Helens,  Lancashire,  on  a 
man  who  ' '  took  something  out  of  a  cup  "  and  died  in  less  than  half  an  hour.  Ihe 
contents  of  the  stomach  responded  to  the  tests  for  oxaHc  acid,  and  enoi-mous  quan- 
tities of  oxalate  crystals  were  found  in  the  urine,  but  there  was  no  erosion  nor  even 
inflammation  of  the  stomach  nor  of  any  part  of  the  alimentary  tract.  There  was 
no  evidence  to  show  how  or  whence  the  acid  was  obtained,  and,  except  for  the 
rapiditv  of  death,  the  case  was  doubtfully  one  of  oxahc  acid  poisoning  It  seems  most 
probable  that  there  was  an  accidental  mixing  of  oxalic  acid  with  Epson^  salts 
^hich  deceased  thought  he  wastaldng.  The  dose  was  taken  on  an  empty  stomach 
early  m  the  morning,  which  probably  accounts  for  the  rapid  death.    The  quantity 

^"t"Harwt£rot'dSe  the  Pathological  Society  in  Ma.-ch,.  1896,  two 
cases  of  acute  nephritis  (one  proved  fatal)  produced  by  oxahc  acid  poisonmg. 

POISONING  BY  CAEBOLIC  ACID,  PHENOL,  OR 

PHENIC  ACID. 
Source  and  Method  of  Occurrence.— Since  the  discovery  of 

its  antiseptic  properties  some  twenty-five  or  thirtj^  years  ago  carbo  ic 
acid  has  been  manufactured  in  enormous  quantities  from  coal  tai.  ilie 
T,ure  acid  is  a  crystalline  body.  It  has  a  characteristic,  and  "ot 
Snp  easant,  odour.'  When  a  small  proportion  of  water  -  "j^^ed  o 
the  crystals,  they  liquefy.    It  is  moderately  soluble  in  watei.  The 
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commercial  crystals  have  an  unpleasant  odour,  which  is  due  to  impurities ; 
and  they  slowly  acquire  a  red  colour  on  exposure  to  light,  i  hey  melt  at 
about  91°  F.  More  commonly  carbolic  acid  is  met  with  as  either  a  colour- 
less or  more  or  less  light  brown  liquid,  of  nauseous  odour,  containing 
about  80  per  cent,  of  phenol,  or  as  a  dark  brown  Uquid  chiefly  consisting 
of  heavy  oil  of  tar  with  about  80  per  cent,  of  the  acid.  These  are  largely 
used  as  disinfectants.  Applied  to  the  skin  or  to  a  mucous  membrane,  the 
acid  coagulates  the  albuminous  constituents,  causing  a  severe  burning 
pain  and  a  white  eschar.  A  death  is  stated  to  have  occurred  from  the 
external  use  of  the  acid  {Brit.  Med.  Jour.,  1870,  2,  p.  382) ;  and  its  use 
as  an  antiseptic  lotion  has  repeatedly  produced  serious,  if  not  fatal,  results. 
Carbolic  acid,  so  called,  does  not  redden  litmus  paper.  Deaths  from  the 
internal  use  of  carbolic  acid— usually  accidental,  but  not  infrequently 
suicidal— are  common.  In  1891,  the  deatlis  of  ninety-five  persons  were 
registered  in  England  and  Wales  from  this  poison.  In  1901  thirty-three 
fatal  accidents  and  no  less  than  142  suicides  were  due  to  it. 

The  Pharmaceutical  Journal  takes  annual  notice  of  deaths  from 
poison  from  the  point  of  view  of  scheduling  poisons.  Carbolic  acid,  up 
to  1898  at  any  rate,  was  not  scheduled.  The  following  paragraph  is 
taken  from  the  Pharm.  Jour.,  March,  1900,  p.  346  : — 

"  The  Case  of  Carbolic  Acid,  as  presented  in  the  Registrar- 
General's  report,  still  continues  to  be  a  glaring  scandal,  the  number  of 
deaths  caused  by  it — a  very  large  proportion  of  which  could  certainly 
be  prevented  if  the  poison  were  scheduled — being  more  than  one-sixth 
of  the  total  number  of  deaths  caused  by  poison,  as  shown  by  the  following 
table,  which  includes  figures  for  seven  3'ears  in  succession  : — 


Cause  of  Death. 

1892. 

1893. 

1894. 

1893. 

189(3. 

1897. 

1898. 

Carbolic  acid 

106 

148 

202 

258 

197 

219 

206 

Other  agents 

709 

819 

889 

920 

894 

980 

911 

Total  Deatlis 

815 

967 

1091 

1178 

1091 

1199 

1117 

During  those  seven  years  the  proportion  of  deaths  by  carbolic  acid 
poisoning  has  increased  from  13  to  18'4  per  cent.,  and  it  is  noteworth}'^ 
tliat  the  great  increase  during  those  3'^ears  has  been  in  the  case  of 
suicides,  the  number  of  accidental  cases  remaining  almost  stationary, 
as  witness  the  following  statement : — 


Group.  Poison. 

1892. 

1893. 

1894. 

1895. 

1806. 

1897. 

1898. 

Accidents  [  ^""'^  ' 
{  Other  Agents 

33 
481 

31 
566 

35 
553 

34 
564 

34 
585 

43 
648 

37 

583 

514 

597 

588 

598 

619 

691 

620 

Suicides  1  • 
1  Other  Agnnts 

73 
228 

117 
253 

167 
334 

224 
356 

163 
309 

176 
328 

169 
326 

301 

370 

501 

580 

472 

504 

494." 
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The  Lancet,  2,  1903,  p.  1308,  comments  on  the  same  subject  as 
follows  : — 

**  In  the  Lancet  of  October  17th,  p.  1113,  attention  was  called  to 
the  frequent  occurrence  of  carbolic  acid  as  a  means  of  suicide  or  as  a 
cause  of  accidental  death.  A  very  similar  case  to  the  one  then  com- 
mented upon  was  inquired  into  at  the  coroner' r  court  at  Battersea  on 
October  31st.  The  evidence  showed  that  the  deceased,  the  wife  of  a 
clerk,  had  two  bottles  in  her  bedroom,  one  containing  whisky  and  the 
other  carbolic  acid,  and  that  in  the  dark  she  poured  carbolic  acid  into 
a  cup  and  swallowed  it,  believing  it  to  be  whisky.  There  was  no  evidence 
pointing  to  suicide,  and  when  first  found  she  said  that  she  thought  she 
had  *  taken  something  in  mistake.'  The  woman's  husband  stated  that 
she  was  sober  at  the  time,  but  '  had  been  rather  a  heavy  drinker,  and 
had  lost  her  sense  of  taste  somewhat.'  It  is  easy  to  understand  that 
many  consumers  of  whisky  are  indifferent  as  to  the  nature  of  the  grain 
from  wliich  their  beverage  is  distilled,  and  as  to  questions  of  maturity 
when  one  who  is  only  '  rather '  a  heavy  drinker  cannot  either  by  taste 
or  smell  distinguish  carbolic  acid  from  it  in  the  dark.  To  devise  pre- 
cautions that  will  protect  such  persons  seems  to  be  almost  impossible. 
A  stopper  of  peculiar  construction  rendering  it  more  difficult  to  remove 
than  the  ordinary  cork  or  stopper  might  be  devised  and  insisted  upon 
at  the  sale  of  poisonous  drugs.  Such  a  contrivance  would  enforce  the 
attention  of  the  person  opening  the  bottle  more  effectually  than  the  fact 
of  its  differing  from  other  bottles  to  the  touch.  The  use  of  a  particular 
bottle  or  stopper,  however,  cannot  be  enforced  after  the  completion  of 
the  purchase." 

Again,  in  the  Chemist  and  Druggist  for  July  2nd,  1898,  the 
following  paragraphs  occur  : — 

"  Carbolic  in  a  ginger-beer  bottle. — On  June  23rd  Joseph  Hill,  a 
shingler,  of  Hulland,  Brockmoor,  drank  the  contents  of  |-gal.  stone 
bottle,  which  he  thought  contained  home-made  ginger-beer.  The 
bottle,  however,  contained  carbolic  acid,  which  had  been  used  for 
disinfecting  purposes."  on  i 

"  The  coroner  and  the  sale  of  carbolic  acid. — On  June  20tii  Dr. 
George  Danford  Thomas  held  an  inquest  at  the  St.  Pancras  Coroner's 
Court  on  the  death  of  Mary  Ann  Hannard  (fifty-four),  who  had 
committed  suicide  by  taking  carbolic  acid,  which  she  had  purchased 
from  an  oil-shop  in  the  neighbourhood.  Dr.  Richard  P.  Long,  who 
had  been  called  in,  pointed  out  to  the  coroner  that  the  bottle  m 
which  the  poison  was  sold  was  not  labelled  in  any  way.  The  coroner 
said  that  at  oil-shops  carbolic,  spirit  of  salt,  and  other  poisons  were 
sold  at  present,  even  to  children,  in  any  vessel  they  chose  to  take, 
Avithout  the  slightest  precaution  being  taken.  There  was  no  doubt  that 
the  Legislature,  when  the  Sale  of  Poisons  Act  was  passed,  never  con- 
templated that  poisons  would  be  sold  in  such  small  quantities,  and,  not 
■wishing  to  hamper  commerce,  did  not  include  carbolic  acid.  He  did 
not  see  that  there  would  be  any  harm  done  by  the  Government  including 
it  and  some  of  the  other  common  poisons  sold  by  oil-shop  keepers 
under  the  second  schedule  of  the  Sale  of  Poisons  Act.  A  juror  pointed 
out  that  in  the  House  of  Lords  that  day  the  Poisonous  Substances  Bill 
was  being  considered.  Another  juror  believed  the  reason  action  had 
not  been  taken  was  because  the  Pharmaceutical  Society  was  opposed 
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to  it.  The  coroner  said  that  was  not  so  ;  it  was  the  Privy  Council 
who  refused  to  give  power  for  carbolic  acid  being  placed  in  the  scheclule. 
On  many  occasions  juries  had  sent  reconiuiendations  to  the  Home 
Secretary  calling  attention  to  the  indiscriminate  sale  of  poisons  by  oil- 
shop  keepers  and  others,  and  to  the  necessity  for  an  amendment  of 

the  Act."  ,    ^  ^  ... 

These  and  many  hundreds  of  similar  cases  have  at  last  borne  truit, 
and  now,  in  1904,  phenol  and  its  preparations  are  put  in  Schedule  II. 
{vide  p.  326). 

Toxicity  and  Fatal  Dose.— The  official  dose  of  the  acid  is  one 
to  three  grains,  so  that  per  se  it  does  not  deserve  to  be  ranked  amongst 
the  very  dangerous  poisons,  it  is  its  universal  use  as  a  domestic  disin- 
fectant, and  the  ease  with  which  it  can  be  obtained  in  large  quantities, 
that  constitute  its  danger.  There  is  reason  to  believe  that  if  absorbed, 
a  few  grains  of  the  poison  might  prove  fatal,  and  eighty  grains  have 
killed  an  adult.  Two  fluid  drachms  of  the  liquid  acid  have  killed  a 
child  two  years  of  age  in  twelve  hours  (Guy's  Hosp.  Rep.,  1867,  p.  233). 
In  one  case  a  child,  six  months  old,  was  killed  by  the  administration  of 
a  quarter  of  a  teaspoonful  of  the  acid  dissolved  in  glycerine — one  part 
of  acid  to  five  of  glycerine  {B.  M.  J.,  May  20th,  1882).  Recovery 
has,  however,  taken  place  after  large  doses  have  been  taken.  A  girl, 
set.  14,  swallowed  six  fluid  drachms  of  the  undiluted  (?  30  per  cent.) 
acid.  In  twenty  minutes  she  was  comatose  and  breathing  stertorously  ; 
her  face  was  livid,  the  pulse  was  small  and  irregular;  the  pupils  con- 
tracted, but  not  so  much  so  as  in  opium  poisoning.  The  stomach  was 
washed  out  with  soap  and  water,  and  then  with  milk  and  water.  In  an 
hour,  the  lividity  diminished,  and  consciousness  slowly  returned.  She 
did  not  complain  of  any  gastric  irritation  (J5.  M.  J.,  1882,  1,  p.  939). 
For  a  further  discussion  of  the  fatal  dose,  vide  Deuts.  Med.  Woch., 
April  21st,  1898. 

Duration. — The  symptoms  usually  come  on  immediately  when  the 
acid  has  been  swallowed  in  poisonous  amounts.  Death  has  occurred 
almost  immediately,  within  three  minutes  and  several  times  within 
twenty  minutes  of  the  administration  of  the  poison ;  and  it  usually 
supervenes  within  four  hours.  Occasionally,  in  fatal  cases,  life  may  be 
prolonged  for  twenty-four  and  even  forty-eight  hours.  Dr.  Littlejohn 
repoi-ts  a  death  in  fifteen  to  twenty  minutes  (Lancet,  2,  1900,  p.  176). 

Symptoms. — As  with  so  many  other  poisons,  there  are  two  classes 
of  cases  in  carbolic  poisoning  : — 1.  Tlie  acute  form;  2.  The  subacute 
or  chronic.  The  latter  might  perhaps  be  better  styled  the  untoward 
effects  of  carbolic  acid  when  administered  medicinally. 

Li  the  Acute  Form. — When  the  poison  is  swallowed  in  solution,  or  in 
the  form  of  an  undiluted  liquid,  the  patient  experiences  a  hot  burning 
sensation,  extending  from  the  mouth  to  the  stomach.  This  feeling  is 
experienced  during  the  act  of  swallowing  ;  and  the  lining  membrane  of 
the  mouth  is  white  and  hardened.  Carbolic  acid  is  rapidly  absorbed, 
and  in  the  course  of  a  few  minutes  the  system  may  be  profoundly  affected. 
In  two  instances  the  rapidity  of  action  was  comparable  to  that  "of  prussic 
acid.  Although  the  local  application  of  the  acid  to  a  part  is  commonly 
followed  by  severe  burning  pain,  this  may  be  entirely  absent  in  cases  of 
poisoning  by  this  agent,  and  even  a  local  diminution  of  sensibility  may 
be  produced.   This  and  also  the  fact  that  vomiting  is  often  absent,  is  due 


426 


POISONING  BY  CABBOLIC  ACID, 


to  the  now  well-known  fact  that  carbolic  acid  rapidly  anaesthetises  the  part 
to  which  it  is  applied.  Nervous  symptoms  are  those  most  strikingly 
manifested,  such  as  delirium,  giddiness,  and  profound  insensibility. 
Nausea  and  vomiting  were  present  in  not  more  than  one-fifth  of  the 
observed  cases.  These  symptoms  may,  however,  be  severe  and  uncon- 
trollable. There  is  extreme  feebleness  of  the  pulse,  and  dry  harsh  skin, 
with  lividity  of  the  surface.  The  pupils  are  generally  minutely  con- 
tracted.   Convulsions  and  trismus  are  not  infrequently  observed. 

A  I'obust  woman,  set.  30,  swallowed  nearly  half  an  ounce  of  an 
alcoholic  solution  of  carbolic  acid,  containing  35"8  per  cent,  of  the 
poison.  It  was  ascertained  by  the  use  of  the  stomach-pump  that  rather 
more  than  half  of  the  poison  was  removed  from  the  stomach,  but  that  at 
least  ninety-two  grains  of  the  poison  must  have  remained  for  absorption. 
The  most  prominent  symptoms  were  insensibility  within  ten  minutes, 
and  dizziness  speedily  passing  into  profound  coma,  irregular  breathing 
and  pulse,  contracted  pupils,  extreme  blueness  (cyanosis)  of  the 
surface  of  the  body,  depression  of  the  body  temperature  to  94°  Fahr., 
and  hjemoglobinuria,  i.e.,  the  presence  of  unaltered  blood-pigment  in 
the  urine,  which  contained  no  red  blood-corpuscles.  This  last  condition 
set  in  one  hour  after  the  poison  was  taken,  and  lasted  for  seven  hours  and 
a  half.  The  urine  gave  the  reaction  for  carbolic  acid  for  two  days. 
The  woman  recovered  {Berlin  Klin.  Wochenschr.,  1881,  No.  48).  This 
narcotising  effect  of  the  acid  is  by  no  means  an  uncommon  feature  and 
may  lead  to  a  suspicion  of  opium  poisoning. 

In  the  subacute  or  chronic  form  the  symptom  that  arrests  attention  is 
the  pecuHar  discoloration  of  the  urine.  This  was  first  pointed  out  by 
Sir  Thos.  Stevenson  in  1868,  but  owing  to  the  extremely  prevalent  use 
of  the  acid  in  the  early  eighties  for  the  dressing  of  wounds,  it  was  soon 
observed  by  very  many  practising  surgeons.  It  was  a  danger  signal  and 
commonly  disappeared  with  the  discontinuance  of  the  use  of  the  acid. 
It  is,  however,  often  observed  in  cases  that  prove  fatal.  It  was  commonly 
the  only  symptom,  but  sometimes  more  serious  features  were  added,  such 
as  giddiness  or  drowsiness. 

A  case  of  carbolic  acid  poisoning  can  rarely  fail  to  be  recognised.  In 
the  acute  cases  the  whitening  of  the  mouth,  the  brown  eschars  which  form 
on  the  skin  at  its  angles  where  the  poison  trickles  from  the  mouth,  the 
odour  of  the  breath,  and  the  profound  insensibility  and  stertorous  breath- 
ing, with  minutely  contracted  pupils,  rarely  leave  any  doubt  as  to  the  nature 
of  the  case.  Sir  Thos.  Stevenson  has,  nevertheless,  met  with  a  case  m 
which  a  rather  pure  form  of  the  acid  having  been  taken  for  suicidal 
purposes,  the  odour  of  carbolic  acid  escaped  notice.  In  the  chronic  cases 
the  urine  is  the  characteristic  feature  which  cannot  escape  observation. 

Treatment.— The  corrosive  action  of  carbolic  acid  is  not  very 
marked,  and  therefore  a  soft  tube  may  generally  be  used  with  care,  but 
it  must  be  remembered  that  the  aneesthetising  action  of  the  acid  may 
prevent  the  operator  knowing  that  the  tube  is  doing  damage.  After 
emptying,  the  stomach  should  be  well  washed  out  with  lukewarm  water, 
in  which  some  magnesium  sulphate,  or  saccharated  lime,  may  with 
advantage  be  dissolved,  in  order  to  afibrd  an  opportunity  for  the  phenol 
to  combine  and  form  an  innocuous  ether-sulphate.  White  of  eggs  and 
milk  may  be  given.  Olive  oil  has  been  recommended,  but  with  doubttui 
advantage.    Several  observers  have  noticed  that  apomorphine  failed  to 
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Di-oduce  emesis  in  phenol  poisoning.  External  warmth,  with  stimulants 
^ich  as  ether  administered  hypodermically,  or  alcohol  by  t  - mouth  or 
rectum,  are  of  great  value.  If  death  from  respn-ator^Mjaralysis  appears 
imminent,  breathing  should  be  promoted  artificially  Mann). 

Post-mortem  Appearances.- Stains  produced  by  the  poison  may 
be  present  at  the  angle?  of  the  mouth  and  on  the  ohm,  and  its  odoui 
may  be  perceptible.'  The  mucous  membrane  of  the  mouth  may  be 
softened,  and  either  white  or  ash-grey  in  colour,  that  of  the  oesophagus 
bein^  similarly  affected  in  parts  ;  on  account  of  shorter  period  ol 
contact,  the  changes  in  the  mouth  and  oesophagus  are  not  usually  so 
well  marked  as  those  in  the  stomach.    The  peritoneal  surface  ol  the 
stomach  may  be  injected,  its  mucous  coat  usually  being  corrugated 
toughened,  and  of  a  brown  colour;  in  parts  it  sometimes  appears  stitt  and 
leathery  as  though  it  had  been  tanned  ;  in  other  instances  it  is  softened 
and  easily  detached.  It  has  been  observed  to  be  of  an  ash-grey  colour  with 
small  hemorrhagic  points  ;  actual  erosion  is  uncommon.  Blood-stained 
mucus  has  been  found  in  the  stomach.     The  duodenum  may  present  a 
similar  appearance,  the  brown  colour  being  sometimes  limited  to  the 
summit  of  the  valvulfe  conniventes  ;  in  a  preparation  m  the  Museum  of 
Owens  College  this  is  well  shown  in  the  form  of  a  series  of  parallel 
brown  lines  running  across  the  bowel  for  fully  twelve  inches  (Mann). 

Analysis.— Carbolic  acid  gives  a  purple  colour  when  a  drop  of 
solution  of  ferric  chloride  is  added.  When  in  solution,  it  yields  a 
copious  precipitate  of  tribromoplienol,  when  an  excess  of  bromine- 
water  is  added.  This  precipitate  when  washed  on  a  filter,  and  treated 
in  alcoholic  solution  with  sodium  amalgam,  again  yields  phenol  (car- 
bohc  acid).  When  treated  with  strong  nitric  acid,  carbohc  acid  yields 
a  brown  colour,  changing  to  green,  and  ultimately  to  a  fine  blue. 

To  detect  phenol  in  the  viscera,  vomit,  urine,  etc.,  acidulate  the 
suspected  material  with  sulphuric  acid,  and  distil,  using  a  suitable 
condensing  arrangement.  The  distillate  may  have  the  odour  of 
phenol.  It  is  precipitated  with  an  excess  of  bromine-water  ;  the  pre- 
cipitate is  washed  with  water  on  a  filter,  and  whilst  still  moist  dissolved 
in  alcohol,  treated  with  sodium  amalgam.  After  a  time,  on  acidifying 
the  solution,  the  peculiar  odour  of  carbolic  acid  will  be  perceived.  By 
shaking  the  mixture  with  ether,  pipetting  off  the  ether,  and  evaporating 
it  in  watch-glasses,  oily  streaks  of  phenol  will  be  left ;  these  may  be 
tested  with  ferric  chloride,  as  described  above  {vide  also  p.  552). 

Cases. — In  such  a  common  poison  it  is  useless  to  quote  cases 
unless  they  present  unusual  features. 

Early  in  1904  the  editor  saw,  in  consultation,  a  small  Jewish  baby  suffering 
from  carboluria,  the  effect  of  the  external  application  of  carboliclotion  after  circum- 
cision. The  child  died  within  twenty-four  hours  of  his  visit ;  there  were  no 
pathological  changes  discovered  on  autopsy  visible  to  the  naked  eye,  but  the  con- 
dition of  the  urine  was  unmistakable.  It  is  probable  that  this  accident  occurs 
more  commonly  than  is  suspected,  for  the  editor  has  had  one  other  such  case 
recently  communicated  to  him.    Vide,  for  another.  Lancet,  1,  1904,  p.  1279. 

POISONING  BY  CAUSTIC  POTASH  OR  SODA  AND  THEIR 
CARBONATES  (KHO  OR  NaHO  AND  NaaCOa  AND 
KsCOs). 

Source  and  Method  of  Occurrence. — All  are  very  largely 

used  in  the  arts,  and  consequently  prepared  in  enormous  quantities 
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for  commerce.  Cases  of  poisoning  by  them  are  mostly  accidental,  but 
there  is  no  reason  why  they  should  not  be  used  criminally,  except  the 
obviousness  of  their  use.  Pearlash  and  soap  lees  consist  largely  of 
these  caustics.  Seven  deaths  occurred  from  them  in  1891  and  four  in 
1901. 

Toxicity  and  Fatal  Dose. — As  with  other  corrosives,  concen- 
tration has  more  to  do  with  their  toxicity  than  has  the  actual  dose. 
The  quantity  required  for  a  fatal  dose  is  unknown,  but  forty  grains  of 
caustic  potasli  has  proved  fatal.  The  metals  themselves  are  constituent 
parts  of  the  human  body,  and  it  is  probable  that  the  portion  of  any  of 
these  substances  that  has  become  absorbed  is  practically  negligible; 
they  kill  only  by  local  action  in  most  cases.  The  pharmacopoeial 
doses  are,  of  liquor  potassse  (6*2  grains  in  110  minims)  ten  to  thirty 
minims  freely  diluted,  of  carbonate  of  potassium  five  to  twenty  grains; 
of  carbonate  of  sodium  five  to  thirty  grains. 

Duration. — In  acute  cases  the  symptoms  come  on  at  once,  and 
death  takes  place  in  a  few  hours.  The  most  rapidly  fatal  case  reported 
is  that  of  a  boy,  who  died  three  hours  after  swallowing  three  ounces 
of  a  strong  solution  of  carbonate  of  potassium.  In  a  case  which 
occurred  in  1835,  a  child,  aged  three  years,  took  a  small  quantity  of  a 
concentrated  solution  of  pearlash  which  had  deliquesced,  and  died  in 
twenty-four  hours.  Death  was  caused  in  this  instance  by  the  inflam- 
mation induced  in  the  larynx,  causing  suffocation.  In  this  respect,  the 
caustic  alkalies  may  destroy  life  rapidly,  like  the  mineral  acids ;  but 
death  may  be  also  a  slow  result  of  these  poisons.  Thus  a  lady  swal- 
lowed by  mistake  one  ounce  and  a  half  of  the  common  solution  of  potash 
of  the  shops,  which  contains  about  5  per  cent,  of  caustic  alkali.  She 
recovered  from  the  first  symptoms  of  irritation,  but  died  seven  weeks 
afterwards  from  pure  exhaustion,  becoming  greatly  emaciated  before 
her  death.  The  alkali  had  probably  destroyed  the  lining  membrane 
of  the  stomach,  and  had  thus  impaired  digestion. 

Such  prolonged  cases  are  by  no  means  rare,  but  they  have  the 
characters  of  an  ordinary  chronic  gastric  ulcer. 

Symptoms. — The  patient  experiences,  during  the  act  of  swallowmg, 
an  acrid  caustic  taste,  owing  to  the  alkaline  liquid,  if  sufficiently  con- 
centrated, excoriating  the  mucous  membrane.  There  is  a  sensation  of 
burning  heat  in  the  throat,  extending  down  the  gullet  to  the  stomach. 
Vomiting  is  not  always  observed  ;  but  when  it  does  occur,  the  vomiting 
matters  are  sometimes  mixed  with  blood  of  a  dark  brown  colour,  and 
with  detached  portions  of  mucous  membrane  :  this  effect  depending  on 
the  degree  of  causticity  in  the  liquid  swallowed.  The  surface  is  cold 
and  clammy:  there  is  purging,  with  severe  pain  in  the  abdomen, 
resembling  colic.  The  pulse  is  quick  and  feeble.  In  the  course  of  a 
short  time,  the  lips,  tongue,  and  throat  become  swollen,  soft  and  red. 

Treatment.— This  must  be  directed  to  neutralising  the  alkali 
by  means  of  weak  acids.  Lemon  juice,  or  vinegar,  will  probably  be 
obtainable,  and  should  be  given,  followed  by  demulcents,  such  as  lin- 
seed tea,  etc.  The  stomach-pump  must  on  no  account  be  used,  owing 
to  the  danger  of  corrosion.  Morphia  and  hypodermics  of  ether  may  be 
eiven  to  counteract  the  pain  and  collapse. 

Post-mortem  Appearances.— In  recent  cases  there  are  naarks 
of  the  local  action  of  the  poison  on  the  mucous  membrane  of  the 
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mouth  throat,  and  gullet.  This  membrane  has  been  found  softened, 
Seta  Ld  aud'inflamed  in  patches  of  a  deep  ^^--l^te  colour— 
times  ahnost  black.  A  similar  appearance  has  been  met  with  m  the 
m  coVs^^^^^^^^^^  of  the  larynx  and  windpipe.  The  stomach  has  had 
ts  mucous  m^^^^^  eroded  in  patches,  and  there  has  been  partial  mflam- 
maZ  In  one  instance,  as  a  result  of  the  action  of  soda,  the  author 
found  it  puckered  and  blackened.  ,    j    .i  r 

In  1891  Sir  T.  Stevenson  gave  evidence  as  to  the  death  ot  a  woman 
who  died  a  few  hours  after  drinking  a  30  per  cent,  solution  of  caustic 
potash  in  mistake  for  iodide  of  potassium.  The  stomach  was  found 
after  death  in  parts  almost  completely  dissolved. 

Barclay  has  reported  a  case  of  poisoning  by  potash,  which  lurnishes 
a  good  illustration  of  the  after-effects  and  appearances  caused  by  this 
poison.  A  woman,  aged  forty-four,  was  admitted  into  hospital  about 
six  hours  and  a  half  after  she  had  swallowed  a  quantity  of  American 
potash,  probably  a  saturated  solution  of  carbonate  of  potassium 
(American  pearlasli).  She  had  vomited  immediately  after  taking  it. 
The  mouth  and  throat  were  much  corroded.  There  was  burning  pain 
in  the  throat  and  gullet,  extending  downwards  to  the  stomach  ;  but 
there  was  no  tenderness  on  pressure.  Two  days  after  her  admission, 
there  was  a  little  vomiting.  The  mucous  membrane,  so  far  as  it  could 
be  seen,  was  destroyed  ;  there  was  difficulty  of  swallowing,  and 
occasionally  pain  after  food  had  entered  the  stomach.  In  about  a  month 
there  was  frequent  vomiting,  with  pain  on  pressure,  and  constipation  ; 
when  food  or  medicine  was  taken,  there  was  much  pain  in  the  stomach 
and  in  a  short  time  the  food  was  ejected.  As  the  case  progressed, 
nothing  could  be  retained  on  the  stomach,  and  shortly  before  death  the 
patient  was  supported  only  by  nutritive  injections.  She  died  from 
starvation  on  July  8th,  about  two  months  after  taking  the  alkali.  On 
inspection,  the  lower  part  of  the  gullet  was  found  much  contracted,  the 
lining  membrane  entu-ely  destroyed,  and  the  muscular  coat  exposed.  The 
external  coats  were  much  thickened.  The  cardiac  end  of  the  stomach, 
where  the  ulceration  ceased,  was  considerably  contracted.  At  the 
intestinal  end  the  mucous  lining  presented  a  large  and  dense  cicatrix, 
obstructing  all  communication  with  the  bowels,  except  by  an  orifice  no 
larger  than  a  probe.  The  intervening  portion  of  the  stomach  was 
healthy  as  were  also  the  large  and  small  bowels  (Med.  Times  and 
Gaz.,  1853,  2,  p.  554). 

Chemical  Analysis. — Solutions  of  caustic  potash  and  soda  have 
a  strongly  alkaline  reaction  ;  they  are  distinguished  from  those  of  their 
respective  carbonates  by  giving  brown  precipitates  with  a  solution  of 
nitrate  of  silver.  The  carbonates,  on  the  other  hand,  yield  a  whitish- 
yellow  precipitate.  Potash  is  known  from  soda  by  the  following 
characters : — 1.  Its  solution,  when  not  too  much  diluted  with  water, 
and  acidified  with  hydrochloric  acid,  is  precipitated  of  a  canary-yellow 
colour  by  platinic  chloride.  2.  It  is  precipitated  in  granular  white 
crystals,  on  adding  the  alkaline  liquid  gradually  to  excess  of  a  strong 
solution  of  tartaric  acid,  containing  a  small  quantity  of  alcohol,  and 
occasionally  stirring  the  mixture.  Soda  is  not  precipitated  by  either 
of  these  tests,  which  will  serve  equally  to  distinguish  the  salts  of  potash 
from  those  of  soda,  if  we  except  the  acid  oxalate  and  acid  tartrate  of 
potassium  :  these,  from  being  but  little  soluble  in  water,  are  not 
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precipitated.  8.  If  we  neutralise  the  two  alkalies  by  diluted  nitric 
acid,  and  crystallise  the  liquid  on  a  slip  of  glass,— should  the  alkali  be 
potash,  the  crystals  will  have  the  form  of  long,  slender  fluted  prisms ; 
if  soda,  of  rhombic  plates.  4.  Potassium  and  its  salts  are  known  by 
their  giving  a  reddish-violet  colour,  while  sodium  and  its  salts  give  a 
bright  yellow  colour  to  a  colom'less  gas  or  spirit  flame. 

Li  Liquids  containing  Organic  Matter. — Such  liquids  are  frothy;  they 
possess  an  alkaline  reaction,  a  peculiar  alkaline  odour,  and  are  soapy 
to  the  feel.  The  organic  liquid  may  be  evaporated  to  dryness,  then 
heated  in  a  porcelain  capsule  to  char  the  animal  and  vegetable  matters, 
and  the  alkali  will  be  recovered  from  it  in  a  state  of  carbonate  by 
digesting  the  residuary  ash  in  distilled  water. 

Cases  — ^In  December,  1867,  a  case  of  poisoniug  by  pearlasli  gave  rise  to  a  trial  for 
manslaugliter  at  Manchester  {R.  v.  Boothman).  A  solution  of  this  substance  had 
been  prepared  for  washing  purposes.  The  prisoner  offered  some  to  a  man,  who  tasted 
it  and  immediately  called  for  water.  The  deceased  took  some,  and  was  soon  after- 
wards seen  in  the  yard  vomiting  and  in  great  pain.  This  was  on  May  Slst :  he  was 
admitted  into  a  hospital,  where  he  remained  until  August  2nd,  suffering  all  the  time 
and  unable  to  swallow  anything  but  thin  fluids.  On  leaving  the  hospital  he  went 
home  and  died  on  September  20th,  nearly  four  months  after  swallovring  the  alkaline 
liquid.  He  died  from  starvation,  as  a  result  of  stricture  of  the  gullet.  The  quantity 
taken  was  imknown,  but  the  liquid  was  sufficiently  strong  to  soften  and  destroy  the 
mucous  membrane  of  the  throat. 

Orfila  refers  to  two  cases  of  poisoning  by  carbonate  of  potassium,  in  each  of 
which  half  an  ounce  of  this  substance  was  taken  by  mistake  for  aperient  salt.  The 
patients,  two  yoimg  men,  recovered  from  the  fu'st  effects,  but  ultimately  died :  the 
one  three  months,  and  the  other  four  months,  after  the  poison  had  been  taken. 
The  secondary  fatal  eli'ects  appear  to  have  been  due  to  constant  purging,  great 
irritability  of  the  stomach  leading  to  incessant  vomiting,  and  loss  of  the  functions  of 
this  organ  from  the  destruction  of  the  hning  membrane,  with  strictui-e  either  of 
the  gullet  or  of  the  apertxires  of  the  stomach, — either  of  which  causes  might  prove 
fatal  at  almost  any  period.  A  fatal  case  of  stricture,  produced  by  soap-lees  after 
the  lapse  of  two  years  and  three  months,  is  reported  by  Basham  {Lancet,  1850, 
1,  p.  275).  The  constant  use  of  the  alkahes  or  of  their  carbonates  appears  to  be 
productive  of  insidious  mischief :  yet  the  quantity  which  may  be  sometimes  taken 
in  divided  doses  without  destrojHing  Hfe  is  enormous.  Tunstall  relates  the  case  of  a 
man  who,  for  eighteen  years,  had  been  in  the  habit  of  taking  bicarbonate  of  sodium 
to  remove  dyspepsia.  It  is  stated  that  for  sixteen  years  he  took  two  ounces  of  the 
bicarbonate  daily.  The  man  died  suddenly,  and  on  examining  the  stomach  it  was 
found  to  be  greatly  distended  and  extensively  diseased— conditions  which  were 
referred  by  Tunstall  to  the  action  of  thecarbonate  {Med.  Times,  1850,  2,  p.  564). 

POISONING  BY  AMMONIA  AND  ITS  CARBONATE 
(NH3HO  AND  (NH4)2C03). 

Source  and  Method  of  Occurrence.— The  caustic  solution  of 

ammonia  and  the  carbonate  are  common  articles  of  commerce.  As 
drugs,  too,  they  are  both  in  common  use  as  sal  volatile  :  there  is  also 
a  liniment  and  other  preparations  which  are  poisonous  in  large  doses. 
Owing  to  the  strong  smell  it  is  almost  unknown  for  ammonia  to  be 
used  homicidally,  but  there  is  one  instance  on  record  in  which  a  man 
was  tried  for  the  murder  of  a  child  by  administering  to  it  spirits  of 
hartshorn  {R.  v.  Haydon,  Somerset  Spring  Ass.,  1845).  Occasionally 
suicides  use  it,  but  most  of  the  cases  are  "Misadventure"  when  drunk, 
or  from  attempts  to  rouse  people  in  fits,  etc.  In  1901  eleven  suicides 
chose  ammonia  and  seven  fatal  accidents  occurred  from  it. 
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Toxicity  and  Fatal  Dose.-Ammonia  as  a  caustic  resembles 
nitric  and  hych-ochloric  acids  in  that  it  is  extremely  volatile  and 
consequently  easily  obtains  access  to  the  au-tubes  where  it  sets  up 
inflammation  if  the  vapour  be  very  strong  or  the  apphcation  long  con- 
tinued, with  symptoms  that  are  certainly  alarming  and  may  easily  be 
fatal.    At  the  same  time  it  is  not  so  virulent  as  the  acids. 

The  fatal  dose  is  quite  unknown,  chiefly  owing  to  the  rapid  deteriora- 
tion of  solutions  of  ammonia,  so  that  similar  quantities  of  the  liquid 
contain  very  dissimilar  quantities  of  the  real  AmHO.  In  one  case  from 
one  to  two  drachms  of  solution  of  ammonia  caused  death.  In  another 
instance,  a  man  walked  into  a  druggist's  shop,  and  asked  for  a  small 
quantity  of  ammonia,  to  take  spots  out  of  his  clothes.  The  druggist 
poured  about  a  teaspoonful  and  a  half  into  a  glass.  The  man  suddenly 
swallowed  it,  and  fell  instantly  to  the  ground.  He  soon  afterwards 
died,  complaining  of  the  most  excruciating  pain  (Jour,  de  Chim.  Med., 
1845,  p.  531).  Iliff  reported  the  case  of  a  little  boy,  aged  two  years, 
who  'swallowed  about  half  an  ounce  of  a  strong  solution  of  spirit  of 
hartshorn,  and  in  spite  of  rather  severe  symptoms  recovered  in  a  few 
days  {Lancet,  1849,  2,  p.  275).  Luff,  "  For.  Med.,"  states  that  a 
drachm  of  the  strong  solution  has  proved  fatal.  The  Pharmacopoeia 
gives  no  official  dose  to  liquor  ammonise,  nor  to  the  liq.  ammon. 
fort.,  and  fixes  three  to  ten  grains  as  that  of  the  carbonate. 

Duration. — So  far  as  onset  is  concerned,  those  symptoms  which 
are  pulmonary  in  origin  usually  occur  at  once.  Gastric  symptoms,  too, 
will  come  on  at  once  when  the  stomach  is  empty.  When  once  the  acute 
symptoms  have  passed  off,  there  is,  as  in  other  corrosives,  practically 
no  limit  to  the  duration  of  the  case,  which  becomes  one  of  chronic 
simple  ulcer  of  the  stomach.  In  one  case  a  strong  dose,  of  the  solution 
killed  a  man  in  four  minuteS,  by  causing  suffocation  (Christison).  A 
case  occurred  at  Halifax  in  April,  1857  :  a  man  swallowed  a  large  dose 
of  ammonia,  and  died  in  a  quarter  of  an  hour.  In  other  cases,  in  spite 
of  a  large  dose,  death  has  taken  place  slowly.  Potain  met  with  an 
instance  in  which  a  man  swallowed  upwards  of  three  ounces  of  the 
commercial  solution  of  ammonia,  and  he  did  not  die  from  tlie  effects 
until  the  eleventh  day  {Jour,  de  Chim.  Med.,  1862,  pp.  311  and  474). 
A  man  swallowed  by  mistake  for  a  dose  of  cod-liver  oil,  a  tablespoonful 
of  solution  of  ammonia.  CEdema  of  the  glottis  followed,  and  in  five 
hours  he  died  from  suffocation  {Lancet,  1870,  1,  p.  467). 

Symptoms. — The  strong  solution  of  ammonia  produces  symptoms 
similar  to  those  described  in  speaking  of  potash.  The  only  difference 
observed  is,  that  the  sense  of  heat  and  burning  pain  in  the  throat, 
gullet,  and  stomach  is  much  greater.  The  suffocation,  too,  is  usually 
much  more  marked,  for  serious  injury  to  the  organs  of  respiration  is 
often  the  result  of  the  action  of  this  poison,  as  in  the  following  case. 
A  gentleman  liable  to  attacks  of  fainting  died  in  three  days  after 
swallowing  a  quantity  of  a  liquid  administered  to  him  by  his  son.  This 
liquid,  which  was  at  the  time  believed  to  be  sal  volatile,  was,  in  fact  a 
strong  solution  of  ammonia.  The  deceased  complained  immediately 
of  a  sensation  of  choking  and  strangling  in  the  act  of  vomitintr. 
Symptoms  of  difficulty  of  breatliing  set  in,  with  otlier  signs  of 
irritation  in  the  throat  and  stomach.  The  mucous  membrane  of  the 
mouth  and  throat  was  corroded  and  dissolved  :  and  it  was  evident  that 
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the  liquid  had  caused  great  local  irritation.  The  difficulty  of  breathing 
was  such  as  to  threaten  suttbcation,  and  at  one  time  it  was  thought 
that  tracheotomy  must  be  resorted  to.  The  state  of  the  patient, 
however,  precluded  its  performance,  and  he  died  on  the  third  day.  A 
man,  set.  40,  swallowed  an  ounce  of  spirit  of  hartshorn.  He  ejected 
the  liquid  almost  immediately,  and  complained  of  an  intense  burning 
pain  and  feeling  of  suffocation.  None  of  it,  he  thought,  had  reached 
the  stomach.  In  two  hours,  the  countenance  was  suflFused  and 
anxious,  the  lips  livid,  the  breathing  difficult,  the  exti'emities  cold,  the 
pulse  100,  and  the  inside  of  the  mouth  and  throat  was  raw  and  fiery- 
looking.  He  complained  of  pain  in  the  situation  of  the  larynx  and 
under  the  left  ear.  The  larynx  was  opened  to  relieve  the  breathing, 
but  the  relief  was  only  temporary.  He  vomited  blood,  and  before 
death  suffered  from  great  difficulty  of  swallowing.  He  died  in  nineteen 
days  after  taking  the  poison,  obviously  from  the  local  injuiy  done  to 
the  parts  about  the  larynx  {Edin.  Med.  Jour.,  1857,  vol.  2,  p.  286). 

Treatment. — The  same  as  for  caustic  potash  so  far  as  the 
stomach  is  concerned.  Tracheotomy  may  help  for  the  pulmonaiy 
symptoms,  but  is  not  very  hopeful,  as  the  trouble  has  probably  reached 
below  the  glottis. 

Post-mortem  Appearances. — In  one  case,  the  viscera  presented 
strong  marks  of  corrosion.  The  mucous  membrane  of  the  tongue 
was  softened,  and  had  peeled  off;  the  lining  membrane  of  the  air-pas- 
sages was  softened  and  covered  with  layers  of  false  membiane,  the 
result  of  inflammation,  and  the  larger  bronchial  tubes  were  completely 
obstructed  by  casts  or  cylinders  of  this  membrane.  The  lining  mem- 
brane of  the  gullet  was  softened,  and  at  the  lower  part,  near  its  junction 
with  the  stomach,  the  tube  was  completely  dissolved  and  destroyed. 
There  was  an  aperture  in  the  stomach  in  its  anterior  wall,  about  one 
inch  and  a  half  in  diameter:  the  edges  were  soft,  ragged,  and 
blackened,  presenting  an  appearance  of  solution.  The  contents 
of  the  stomach  had  escaped.  On  the  inside,  the  vessels  were  injected 
with  dark-coloured  blood,  and  there  were  numerous  small  effusions 
of  blood  in  various  parts  of  the  mucous  membrane.  The  coats 
were  thin  and  softened  at  the  seat  of  aperture.  The  blackened  and 
congested  appearance  somewhat  resembled  that  which  is  seen  in  poison- 
ing by  sulphuric  or  oxalic  acid.  The  mucous  matter  on  the  coats  of 
the  stomach  was  feebly  acid.  No  poison  of  any  kind  was  found  in  the 
layer  of  mucus  nor  in  the  coats.  There  was  not  in  any  part  a  trace  of 
ammonia,  the  poison  which  had  caused  the  mischief.  The  deceased 
had  lived  three  days:  remedies  had  been  used,  and  every  trace  of 
ammonia  had  disappeared.  The  immediate  cause  of  death  was  an 
obstruction  of  the  air-tubes,  as  a  result  of  inflammation,  caused  by 
the  local  irritant  action  of  the  poison.  It  was  quite  obvious  that  a 
quantity  of  ammonia,  either  liquid  or  in  vapour,  had  entered  the  wmd- 
pipe.  The  perforation  of  the  stomach  had  probably  taken  place  shortly 
before  death,  or  there  would  have  been  marks  of  peritonitis.  The 
injury  to  the  stomach  and  gullet  would  have  been  sufficient  to  cause 
death,  even  supposing  that  the  liquid  had  not  penetrated  to  the  lungs. 
A  man,  £et.  70,  took  two  mouthfuls  of  spirit  of  ammonia.  He  was 
immediately  afterwards  seized  with  a  sense  of  suffocation,  cough,  and 
vomiting,  and  in  spite  of  treatment  he  died  in  four  hours.    The  limng 
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membrane  of  the  mouth  and  throat  was  destroj^ed.    There  was  a 
bloody  fluid,  smelling  of  ammonia,  in  the  stomach.    At  the  lower 
portion,  the  lining  membrane  was  corroded  and  the  muscular  coat 
changed  into  a  black  pulpy  substance.    The  duodenum  was  also 
inflamed  {Amer.  Jour.  Med.  Sci.,  January,  1870,  p.  276).    In  1871  a 
man  was  admitted  into  Guy's  Hospital  who  had  swallowed  about  a 
teaspoonful  of,  as  was  supposed,  the  stronger  pharmacopoeial  solution 
of  ammonia.    He  died  suddenly  not  long  after  admission.    The  lips, 
tongue,  tonsils,  uvula,  and  pharynx  were  much  swollen,  red,  glazed, 
with  here  and  there  flakes  of  white  epithelium  resting  upon  the  mucous 
membrane.    The  gullet  was  intensely  reddened  throughout,  and  at  its 
lower  end  was  of  a  dark  purple  colour ;  but  this  ceased  abruptly  at  the 
stomach.    The  epiglottis  and  adjacent  parts  were  oedematous.  The 
mucous  membrane  of  the  windpipe  and  bronchi  was  thickened  and 
injected.    Both  lungs  were  oedematous  and  gorged  with  blood.  Both 
sides  of  the  heart  contained  dark  fluid  blood.    There  was  a  circular 
reddened  patch  on  the  mucous  membrane  of  the  stomach,  at  the  point 
on  which  the  liquid  would  have  first  impinged  :  and  here  the  wall  of 
the  stomach  was  thinned  (Guy's  Hosp.  Eep.,  1872,  p.  225).    In  the 
case  of  a  woman  who  died  in  about  three  months  from  the  time  at 
which  she  had  swallowed  the  poison,  the  gullet  was  found  healthy ;  the 
orifice,  at  its  junction  with  the  stomach,  was  slightly  contracted.  The 
intestinal  orifice  was  contracted  to  the  size  of  a  crowquill,  and  the  coats 
were  thickened.   On  the  posterior  wall  of  the  stomach  there  was  a  dense 
cicatrix  of  the  size  of  half  a  crown,  and  from  this  point  fibrous  bands 
ramified  in  various  directions.    The  duodenum  and  other  parts  of  the 
intestinal  canal  were  healthy  {Med.  Times  and  Gaz.,  1853,  2,  p.  554). 

Analysis. — The  three  alkalies,  potash,  soda,  and  ammonia,  are 
known  from  the  solutions  of  the  alkaline  earths  by  the  fact  that  they 
are  not_  precipitated  by  a  solution  of  carbonate  of  sodium.  They  all 
three  give  a  powerful  alkaline  reaction  with  test  paper,  which,  in  the 
case  of  ammonia,  is  easily  removed  by  heat.  Ammonia  is  immediately 
known  from  potash  and  soda  by  its  odour  and  entire  volatility. 
Carhonate  of  Ammonium  may  be  known  from  other  salts  by  its  alkaline 
reaction,  its  odour,  and  its  entire  volatility  as  a  solid  : — from  pure 
ammonia— 1,  by  its  efiervescing  on  being  added  to  an  acid ;  2,  by  its 
yieldmg  an  abundant  white  precipitate  with  a  solution  of  chloride  of 
calcium  ;  from  the  carbonates  of  potassium  and  sodium,  among  other 
properties— 1,  by  its  giving  no  precipitate  with  a  solution  of  sulphate 
of  magnesium  ;  2,  from  the  rich  violet-blue  solution  which  it  forms 
when  added  in  excess  to  a  solution  of  sulphate  of  copper :  3  by  its 
odour  and  volatility.  ' 

Cases.— Tyerman  attended  a  case  in  November,  1858,  in  which  a  lunatic,  aet.  62 
swaUowed  about  two  fluid  ounces  of  compound  camphor  liniment,  which  contains 
ammonia.  The  patient  immediately  complained  of  great  heat  in  the  stomach. 
Vomitmg  was  induced  by  giving  to  him  warm  water.  The  uvula,  throat  and 
f^lTr  «°/^ten8'^y"^^^^/<i  t>the  lost  all  power  of  swaUowing;  and  tie 
efforts  to  swaUow  liquids  produced  violent  retching.  The  symptoms  gradually 
abated,  and  the  man  recovered  m  four  days.  In  this  case  the  quantity  of  ammon  I 
swallowed  was  small  amounting  to  about  two  and  a  half  dJachmsf  diluted  3 
about  SIX  times  that  volume  of  rectified  spirit.  In  1882  the  editor  met  wiS  a 
SS^TV  September,  1863.  Gill  mef  with  a  case  o  IhrpoLning  of  aJ 
mfant,  only  four  and  a  half  days  old,  by  a  smaU  quantity  of  this  liniment. 
saw  the  infant  about  half  an  hour  after  the  liquid  had  been  taken  ;  it  was  then 
M.J. — VOL.  n.  28 
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screaming  in  a  suppressed  manner,  as  if  the  act  increased  the  pain ;  the  hands  were 
tightly  clenched;  the  skin  was  pale  and  covered  with  a  cold  perspiration;  the 
mucous  membrane  of  the  lips  was  blistered,  and  that  of  the  mouth  and  tongue  was 
white.    A  yellowish  froth  escaped  from  the  mouth  and  nostrils ;  the  breathing  was 
painful,  and  the  pulse  imperceptible.    In  about  two  hom-s  the  infant  appeared 
better,  but  at  intervals  it  suddenly  started  and  screamed,  ae  if  from  sudden  pain. 
In  six' hours  it  continued  much  in  "the  same  state,  and  PwaUowing  was  pamful.  In 
seventeen  houi-s  the  skin  was  moist  and  cool :  it  had  had  a  natui-al  motion,  and  had 
been  in  a  drowsy  state  during  the  night.    After  twenty-four  hours  the  mfant  was 
much  weaker ;  the  limbs  were  cold,  and  the  breathmg  was  feebly  performed.  It 
became  drowsy,  and  died  thirty-two  hours  after  taking  the  poison.    There  was  an 
inquest,  but  no  inspection  of  the  body.    A  question  of  importance  arose  m  reference 
to  the  case,  namely,  whether  the  mother  or  a  child,  two  years  of  age,  crimmally 
administered  the  poison  to  the  deceased  infant.    The  mother  stated  that  this  child 
was  playing  with  the  bottle  of  embrocation  on  the  bed,  on  which  her  infant  was 
Ivine    She  left  the  room  for  a  short  time,  and  on  her  retui-n  she  gave  the  mfant  a 
teaspoonful  of  food  which  she  had  previously  prepared  for  it.    She  was  sure  the 
infant  swallowed  part  of  the  food  ;  but  as  soon  as  the  food  was  taken  it  screamed 
violently  and  struggled  for  its  breath,  and  then  she  perceived  the  food  to  smeU 
strongly  of  the  embrocation.    As  from  the  natui-e  of  this  uTitant  compound  the 
symptoms  could  not  be  delayed,  it  is  clear  that  the  mother  either  consciously  or 
liconsciously  gave  the  poison  to  her  infant.    On  the  latter  s^PPO^^tf.^' j^f^m^^^ 
have  been  placed  in  the  food  which  was  on  a  chair  near  to  the  bed  by  the  chdd  of 
two  years,  during  her  absence  ;  but  in  this  ^as^  i^^.^™^*^^^^  t^^^^^ 
perceive  the  odom- until  after  she  had  poui-ed  the  hqmd  mto  the  mouth  of  the  mfant 
The  quantity  swallowed  was  unknown.    Two  cases  are  reported  {M,d  Tiines  and 
Oaz    1855,  1,  p.  526)  in  which  children  were  poisoned  by  swaUowmg  a  liniment  ot 
ammonia  and  oil.    In  one,  an  infant,  death  occurred  speedily,  probably  from 
TeS  and  closure  of  the  ;ir-passages,  thus  leading  to  suiiocation.    In  the  other 
else  death  took  place  on  the  following  morning.    Considering  the  pungent  taste  of 
ammon' a  it  is  remarkable  that  an  infant  could  have  had  the  power  of  swallowing 
Wy  two  o^ces  of  strong  ammonia  liniment.    It  had  been  poured  down  its 
throat  bT  another  child  of  five  years  of  age.    A  strong  solution  of  ammonia  has 
been  malSsly  used  for  throwing  on  the  person.    It  must  be  regarded  as  a 
coiroswfS  capable  of  producing  serious  injury.    The  editor  has  seen  several 
TserS  sevWnjiS-y  resulting  from  the  accidental  spiUing  of  a  strong  solution  of 

InThe°?  'm  TTisOS,  p.  1256,  a  fatal  case  is  reported  by  K.  Monro.  The 
eym'ptoms  ™-  ttse  of  capSlary  bronchitis  and  a  ^^'^^.^^f-^^^^^^^ 
the  lungs  almost  to  the  alveoli.    Ammonia  fumes  proved  fatal  to  an  c^omc 
bronchitic,  who  was  using  it  for  cleamng  purposes  [Lancet,  1,  1899,  p.  1330). 

Gboup  2  -POISONING  BY  THE   METALLIC  ELEMENTS 

AND  BY  THEIR  SALTS. 
The  very  slightest  consideration  of  this  gi'oup  will  show  at  once 
that  i?  has  nothfng  to  recommend  it  except  what  -med  a^ 

"index"  arrangement,  or  a  pnnciple  of  ongm     Hydiocyanic  acm 
shoS  foHnstance,  he'  excluded  if  we  adhere  strictly  to  our  title  whxk 
cyanid;  of  potassium,  the  action  of  which  is  identical  w^h  ^^^t  of  the 
add,  must  be  included.    What  agam  except  metall  c  oug  n  ^  «on 
nect  on  between  potassium  bromide  and  iodide  with  then  ^^^"^  eiup 
Sons  and  slight 'toxicity,  on  the  one  hand,  -^'']'^7'^^^^^^^ 
nr^Pnates  and  their  irritant  action,  or  with  perchloride  ot  ^^eicui  j  oi 
^it  nonr-^^  its  salts,  on  the  other?    It  must  be      -ce  adn.^^^^^^ 
that  the  group  is  a  purely  artificial  one ;  and  not  only  so  but  any  se  lai 
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in  forming  salts,  so  it  may  some  day  l)e  discovered  that  the  metals 
ultimately  poison  by  these  affinities  for  the  tissues  in  similar  groups. 
For  instance,  antimony  and  arsenic  both  show  some  tendency  to  pro- 
duce fatty  degeneration,  but  their  nearest  ally  in  this  as  in  a  chemical 
series  is  the  non-metallic  element  phosphorus. 

The  salts  of  the  metals  simply  form  a  heterogeneous  group  with 
actions  as  far  removed  as  the  poles.  Take  for  instance  mercury  cyanide, 
Bubchloride,  and  perchloride  :  their  actions  as  poisons  are  as  different 
one  from  the  other  as  it  is  possible  to  conceive,  in  the  first  the 
mercury  seems  to  pla}'-  no  part  and  we  say  that  death  is  due  to  the 
cyanogen  portion  of  the  combination,  but  the  same  explanation  will 
not  hold  for  the  two  chlorides. 

We  shall  take  them  in  the  following  order  : — 

Potassium  salts,  of  which  the  following  have  been  reported  to  give 
rise  to  toxic  effects,  viz.  :  the  nitrate,  sulphate,  iodide,  bromide, 
chlorate,  permanganate,  alum. 

Sodium  salts,  only  two  of  which,  viz.  borax  and  the  iodide,  are 
reported  to  have  caused  death. 

Silver  salts,  the  nitrate. 

Barium  salts,  the  chloride. 

Magnesium  salts,  the  sulphate. 

Zinc  salts,  the  sulphate  and  the  chloride  (Burnet's  fluid). 
Mercury  and  its  salts,  of  which  a  large  number  have  caused  death. 
Copper  salts,  also  brass,  an  alloy  of  zinc  and  copper. 
Gold  salts,  the  chloride. 
Thallium  preparations. 
Tin  salts,  the  chloride. 

Lead  and  its  salts,  practically  all  of  which  have  caused  trouble ; 
also  type  metal  (antimony  and  lead). 

Arsenic  and  its  salts.  For  gaseous  arsenic,  vide  "  Poisoning  by 
Gases,"  Group  4. 

Antimony  and  its  salts,  the  chloride  and  the  potassio-tartrate. 

Bismuth  salts. 

Osmium  tetroxide. 

Chromium,  as  chromic  acid  and  bichromate  of  potassium. 
Iron  salts. 
Nickel  and  cobalt. 
Uranium  salts. 

Potassium  Nitrate  (KNO3). 

Source  and  Method  of  Occurrence.— The  salt  is  commonly 
used  in  medicine  and  is  an  ordinary  commercial  substance.  Cases  of 
poisoning  by  it  are  very  rare  and  invariably  accidental.  "Warner's 
Safe  Cure  "  is  essentially  a  solution  of  nitrate  of  potassium. 

Toxicity  and  Fatal  Dose.— The  degree  of  toxicity  is  very 
feeble.  Tliere  seems  to  be  no  recorded  fatal  case  from  a  dose  less 
than  an  ounce.    The  official  dose  is  five  to  twenty  grains. 

Duration.— The  symptoms  appear  within  about  half  an  hour  of 
swa  lowing  the  substance,  and  cases  are  recorded  of  death  in  two  and 
jn  three  hours. 

Symptoms.— From  the  recorded  cases  these  would  seem  to 
consist  of  pain  in  the  stomach,  soon  followed  by  collapse  (effect  of 
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absorption) ;  vomiting  and  i^urging  may  occur,  and  if  so  they  are 
rather  favourable  symptoms. 

Treatment. — Must  be  directed  to  emptying  the  stomach  by  the 
stomach  pump  or  by  an  emetic  :  there  is  no  direct  antidote.  Beyond 
this,  vide  pp.  356  et  seq.  for  general  treatment. 

Post-mortem  Appearances. — In  one  case  the  stomach  was 
found  highly  inflamed,  and  the  membrane  detached  in  various  parts. 
Near  the  pylorus,  the  inflammation  had  a  gangrenous  character.  A 
large  quantity  of  bloody  liquid  was  found  in  the  stomach.  In  another 
case,  which  proved  fatal  in  sixty  hours,  where  an  ounce  and  a  half  of 
nitre  had  been  taken,  a  small  perforation  was  found  in  the  stomach. 
In  another,  on  examining  the  body,  a  bloody  mucus  was  found  in  the 
stomach,  the  lining  membrane  was  of  a  brownish-red  colour,  generally 
inflamed,  and  in  parts  detached  from  the  coat  beneath.  None  of  the 
poison  could  be  detected  in  the  stomach;  but  its  nature  was _ clearly 
established  from  the  analysis  of  a  portion  left  in  the  vessel  which  had 
contained  the  draught. 

Analysis.— For  the  chemical  properties  and  method  of  detectmg 

this  salt,  see  pp.  429  and  433. 

Cases.— A  case  is  reported  by  Orfila  in  wHch  a  lady  swaUowed,  by  mistake 
for  another  salt,  an  ounce  of  saltpetre.  In  a  quarter  of  an  hour  there  was  vomitmg 
and  purging,  the  muscles  of  the  face  were  convulsed,  the  pulse  was  weak,  the 
respiration  difficult,  the  limbs  cold,  and  there  was  a  sense  of  burmng  heat  and 
severe  pain  at  the  pit  of  the  stomach.  She  died  m  three  hours.  Geoghegan  met 
with  the  foUowing  case  :-A  man  took  from  an  ounce  to  an  ounce  and  a  half  of  mtre 
bv  mistake  for  Epsom  salts.  Severe  pam  m  the  abdomen  followed  with  violent 
Vomiting,  but  no  pui-ging  so  far  as  could  be  ascertained  He  died  m  about^r.o 
hours  after  taking  the  salt.  Fuller  had  a  case  which  proved  fatal  m  1863.  A  man 
swSowed  an  ounce  of  nitre,  mixed  with  water,  by  mistake  for  Epsom  salts  It  pro- 
duced vomiting,  with  severe  pain,  but  no  pui-gmg.  There  was  coldness  of  the 
See  aS  lividity  of  the  face.  Death  took  place  m  three  houi^s.  On  mspection 
?hf  mucous  membrane  of  the  stomach  was  found  highly  inflamed  especiaUy 
towaS^  the  noddle  of  the  greater  cuiwature,  where  for  several  inches  it  resembled 
sStclotL  S  pyloruf  and  duodenum  were  of  a  deep  crmison  colour.  The 
Sitoneal  sui'face  was  very  vascular,  especially  over  the  stomach,  the  vessels 

was  frequent  for  the  first  three  houxs.  Later  m  the  ^g^^^^^^^^^^  ^^^^e  a 
appearfnce,  was  passed,  and  jery  offensive  -^^^  -T/^T^^rair reported  of 
Scte^^TerL^'^adSnista^^^^^  of  nitre  (B.  M.  J.  1877. 

2,  p.  520;  1882,  1,  p.  500). 

Sulphate  git  Potassium,  Sulphate  oe  Potash,  Sal  Polychreest, 

OR  Sal  db  Duobus. 
Source  and  Method  of  Occurrence.-The  salt  is  in  use  in 
medxLl  pracU?e  and  the  cases  are  always  accidental  m  England. 
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According  to  Mowbray  {Med.  Gaz.,  vol.  33,  p.  54)  sulphate  of 
potassium  is  much  employed  in  France  as  a  popular  abortive.  Me 
quotes  several  instances  in  which,  in  large  doses,  it  produced 
severe  symptoms  (resembling  those  of  irritant  poisoning),  and  even 

"^'"Toxicity  and  Fatal  Dose.-The  salt  has  very  feeble  toxic 
properties.  The  official  dose  is  ten  to  forty  grains.  A  lady,  about 
a  week  after  her  delivery,  took,  by  the  prescription  o  her  medical 
attendant,  about  ten  drachms  of  this  salt  in  divided  doses,  as  _  a 
laxative.  After  the  first  dose,  she  was  seized  with  severe  pain  m 
the  stomach,  nausea,  vomiting,  purging,  and  cramps  in  the  limbs. 
These  symptoms  were  aggravated  after  each  dose  :  she  died  m  tWO 
hours.  It  was  supposed  that  some  poison  had  been  taken  by 
mistake  ;  but  that  was  not  the  case,  and  the  question  was,  whether 
her  death  was  or  was  not  caused  by  sulphate  of  potassium.  On  an 
inspection  of  the  body,  the  mucous  membrane  ot  the  stomach  and 
intestines  was  pale,  except  in  the  valvulse  conniventes  (folds),  m  which 
it  was  reddened.  In  the  stomach  was  a  large  quantity  of  a  reddish- 
coloured  liquid,  which,  on  analysis,  was  found  to  contain  only  sulphate 
of  potassium,  and  no  trace  of  any  other  common  irritant  poison.  The 
examiners  referred  death  to  sulphate  of  potassium  taken  in  an  unusually 
large  dose,  whereby  it  had  acted  as  an  irritant  poison^  on  a  ^person 
whose  constitution  was  already  much  debilitated  ("  Ann.  d'Hyg.,"  Avril, 
1842). 

The  question  whether  this  is  to  be  regarded  as  an  irritant  poisonous 
salt  or  not,  was  much  debated  among  members  of  the  profession,  in 
reference  to  a  case  which  was  tried  at  the  Central  Criminal  Court 
in  October,  1843  (E.  v.  Haynes).  The  accused  had  given  to  the 
deceased,  the  night  before  her  death,  two  ounces  of  sulphate  of  potas- 
sium, dissolved  in  water ;  and  it  was  alleged  that  a  fortnight  previously 
to  this  she  had  taken,  in  divided  doses,  as  much  as  a  quarter  of  a 
pound  of  the  salt.  The  woman  thought  that  she  was  pregnant,  but 
this  was  disproved  by  an  examination  of  the  body ;  and  it  was  charged 
that  the  prisoner  had  given  her  the  salt  with  the  intention  of  causing  a 
miscarriage.  After  the  last  dose,  she  was  seized  with  sickness,  and  died 
within  a  veiy  short  time.  The  stomach  was  found  empty,  but  highly 
inflamed;  and  there  was  blood  effused  on  the  brain.  One  medical 
witness  referred  death  to  the  action  of  this  salt  as  an  irritant  poison  ; 
the  other  to  apoplexy,  as  an  indirect  result  of  the  violent  vomiting 
caused  b}-  it.  The  prisoner  was  acquitted  of  the  charge  of  murder,  but 
subsequently  found  guilty  of  administering  the  sulphate  with  intent  to 
procure  abortion.  Both  of  the  witnesses  admitted  that,  in  small  doses, 
the  salt  was  innocent  ;  but  that  in  the  dose  of  two  ounces,  it  would 
produce  dangerous  effects.  A  case,  somewhat  similar  in  its  details, 
was  the  subject  of  a  trial  at  the  Central  Criminal  Court  in  October, 
1856  {R.  V.  Galor).  A  married  woman,  the  wife  of  the  prisoner, 
under  the  belief  tliat  she  was  pregnant,  took  a  large  quantity  of  this 
salt,  the  prisoner  having  purchased  two  ounces,  and  handed  it  to  her. 
It  was  taken  with  the  design  of  procuring  abortion,  but  it  caused  the 
death  of  the  woman  under  symptoms  of  severe  irritation  of  the  stomach 
and  bowels.  The  deceased  was  not  seen  by  a  medical  man  while 
living,  but  she  suffered  from  severe  pain,  vomiting,  and  purging  ;  the 
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vomited  matter  had  a  bilious  colour.  On  inspection,  the  stomach  and 
the  upper  portion  of  the  small  intestines  were  of  a  deep  purple  colour, 
as  if  from  the  action  of  some  irritating  substance.  The  stomach,  when 
opened,  showed  marks  of  irritation,  and  its  mucous  coat  was  much 
congested.  In  this  organ  there  was  a  spoonful  of  a  thick  slimy  fluid, 
which  contained  a  quantity  of  sulphate  of  potassium.  The  intestines 
contained  twelve  ounces  of  a  thick  white  fluid,  highly  charged  with 
mucus,  and  this  when  analysed  yielded  sulphate  of  potassium.  There 
was  no  doubt  that  death  had  been  caused  by  an  overdose  of  this  salt. 
In  one  case,  two  drachms  acted  powerfully  ;  and  in  another  that  fell 
under  his  own  observation,  four  drachms  of  the  salt  administered  to  a 
lady  after  her  confinement,  had  all  the  effects  of  an  irritant  poison. 
The  above  cases  are  the  only  instances  in  which  it  is  publicly  known 
to  have  proved  fatal  in  England ;  and  they  show  that  substances, 
commonly  regarded  as  innocent,  may  sometimes  give  rise  to  important 
questions  in  toxicolog3^ 

There  is  no  doubt  that  the  most  simple  purgative  salts  may,  under 
certain  circumstances,  and  when  given  in  large  doses,  destroy  life.  A 
case  is  elsewhere  related,  in  which  sulphate  of  magnesium  caused  death, 
and  gave  rise  to  a  criminal  charge  in  this  country  ("  On  Poisons," 
2nd  ed.,  p.  4).  It  is  said  that  sulphate  of  potassium  has  in  some  cases 
caused  vomiting  and  other  serious  symptoms,  from  its  containing  as 
impurity  sulphate  of  zinc.  This,  if  present,  would  be  easily  discovered 
by  the  appropriate  tests.  A  more  serious  impurity  has  been  detected 
in  it  by  Bussy,  namely,  arsenate  of  potassium.  He  found  this  poison 
in  a  sample  of  sulphate,  supplied  by  a  wholesale  house  in  Paris 
{Pharm.  Jour.,  1872,  p.  954.)  This  impurity  may  be  derived  from 
arsenical  sulphuric  acid  used  in  its  manufacture.  It  would  be  well  to 
test  for  arsenic  any  sample  of  sulphate  wliich  has  caused  great  irritation 
(see  "Arsenic  ").  Arsenic  may  thus  find  its  way  into  all  medicines  in 
which  sulphate  of  potassium  is  used,  e.g.,  compound  colocynth  pill, 
and  compound  powder  of  ipecacuanha. 

Other  impurities  of  a  poisonous  nature  have  been  occasionally- 
found  in  this  salt.  The  reader  will  find  a  full  account  of  these  by 
Chevallier  ("Ann.  d'Hyg.,"  1872,  2,  137). 

Duration  —  Symptoms  —  Post-mortem  Appearances.— All 

that  is  known  of  these  is  given  in  the  above  cases.  The  salt  is  ordinarily 
considered  a  safe  purgative. 

Treatment.— Must  be  symptomatic  :  the  stomach  may  be  emptied  if 

thought  advisable. 

Analysis.— Sulphate  of  potassium  is  easily  identified.  It  is  a  dry 
hard  salt,  soluble  in  water,  forming  a  neutral  solution.  This  solution, 
if  sufficiently  concentrated,  is  precipitated  both  by  tartaric  acid  and  by 
platinic  chloride,  whereby  potassium  is  indicated  ;  and  the  presence 
of  sulphuric  acid  is  known  by  the  action  of  a  salt  of  barium  (p.  398). 
In  Organic  liquids.— This  salt,  being  insoluble  in  alcohol,  may  have  the 
organic  matter  removed  from  it  by  treating  the  liquid  containing  it 
(previously  concentrated)  with  alcohol;  or  the  substance  containing 
the  salt  may  be  evaporated  to  dryness  and  incinerated,  when  the 
undecomposed  sulphate  may  be  obtained  by  lixiviating  the  calcined 
residue  with  distilled  water.  Sulphate  of  potassium  exists  naturaUy  in 
some  animal  fluids,  but  only  in  traces. 
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Potassium  Iodidje  (KI). 
Source  and  Method  of  Oecurrence.-The  salt  is  in  constant 
use  in  meclicul  practice,  and  misadventure  is  the  only  way  m  winch  cases 

Toxicity  and  Fatal  Dose.-There  is  no  standard  for  the  toxicity 
of  Iv^Tthe  lit  IB  pre-ennnently  an  example  of  that  class  of  Bubstance 
for  or  against  which  certain  people  have  an  idiosyncrasy.  The  editoi 
has  known  as  much  as  300  grains  per  diem  administered  to  a  patient  foi 
some  weeks  without  any  unpleasant  symptoms;  on  the  other  hand, 
death  is  recorded  (New"  York  Jour,  of  Med,  1850)  from  as  httle  as 
twenty-four  grains.  With  such  discordant  evidence  it  is  impossible  to 
lay  down  any  rules,  except  that  children  seem  to  be  especially  prone  to 
be  affected  by  it.  Doses  of  five,  nine  and  twelve  grains  are  recorded 
below  as  causing  dangerous  symptoms. 

The  Pharmacopoeial  dose  is  five  to  twenty  grains. 
Duration.— Symptoms  of  iodism  rarely  commence  tiU  the  drug  has 
been  taken  for  some  time,  but  exceptionally  the  coryzal  symptoms  may 
appear  very  rapidly,  owing  to  idiosyncrasy.    We  know  that  the  salt  is 
absorbed  very  rapidly  indeed.  i  •    •  j 

Symptoms.— In  the  fatal  case  mentioned  above,  a  pemphigoid 
eruption  in  nose,  mouth,  throat  and  larynx  occurred,  with  bloodstained 
stools  (Mann,  "For.  Med.,"  p.  487).  In  non-fatal  cases  the  symptoms 
resemble  an  intense  cold  in  the  head  as  a  rule,  and  occasionally  a 
purpuric  eruption,  especially  on  the  legs,  has  broken  out. 

A  gentleman  was  ordered  by  his  physician  to  take  three  grains  ol 
the  iodide  in  a  draught  of  peppermint-water  three  times  a  day.  After  the 
third  dose  he  felt  unwell,  and  an  hour  after  the  fourth  dose  he  was 
attacked  with  a  violent  shivering  fit,  followed  by  headache,  hot  skin, 
intense  thirst,  quick  and  full  pulse,  with  vomiting  and  purging.  Tliese 
symptoms  were  succeeded  by  great  prostration  of  strength.    In  spite  of 
treatment,  the  purging  lasted  several  days.    The  effects  of  the  medicine 
in  this  case  were  so  violent,  although  only  Uoelve  grains  had  been  taken, 
that  there  is  little  doubt,  if  the  patient  had  taken  another  dose,  he  would 
have  died  {Med.  Gaz.,  September  3rd,  1841).   In  October,  1841,  a  case 
was  reported  by  Erichsen  to  the  University  College  Medical  Society,  in 
which  alarming  symptoms  resulted  from  a  dose  of  only  Jive  grains  of 
iodide  of  potassium.    There  was  great  difficulty  of  breathing,  dis- 
charge from  the  eyes  and  nostrils,  inflamed  conjunctivse,  and  most  of 
the  violent  symptoms  of  catarrh.   The  iodide  was  discontinued,  and  the 
patient  recovered.  Lawrie  found  that  seven  and  ahalf  grains  of  the  iodide, 
in  three  doses,  produced  in  an  adult  dryness  and  irritation  of  the  throat, 
great  difficulty  in  breathing,  and  other  serious  symptoms.    In  another 
instance,  thirty  grains,  in  divided  doses,  caused  severe  headache  and 
secretion  of  tears.    In  two  instances,  wherein  he  had  prescribed  it 
medicinally  in  small  doses,  it  was,  in  his  opinion,  the  cause  of  death 
{Med.  Gaz.,  26,  p.  588). 

Treatment. — The  only  treatment  is  to  stop  the  administration  of 
the  drug  or  combine  with  it  a  little  arsenic.  Doubling  the  dose,  which 
used  to  be  recoumiended,  is  a  very  unsafe  procedure  ;  any  other  treatment 
must  be  purely  symptomatic. 

Post-mortem  Appearances. — These  have  nothing  whatever 
characteristic  about  them. 
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Analysis.— The  iodide  may  be  distinguished  by  its  cubic  crystals 
and  by  its  solution  producing  a  blue  colour  with  starch  on  tbe  addition 
of  strong  nitric  acid.  The  salt  gives  a  violet  odour  to  flame,  indicative 
of  potassium,  and  yields  purple  vapours  of  iodine  when  treated  with 
sulphuric  acid  and  black  oxide  of  manganese.  The  iodides  of  the 
heavy  metals  may  be  used  as  colour  tests  for  corroboration. 

Cases. — The  editor  is  unable  to  find  any  recent  case  of  fatal  poisoning  by  the  drug, 
but  unpleasant  symptoms  arising  from  it  are  only  too  common  in  everyday  medical 
practice ;  "  intolerance  to  the  drug  "  they  are  termed. 


Potassium  Bromide  (KBr). 

In  the  Larecet  for  April  4th,  1896,  p.  939,  is  a  report  of  an  inquest  held 
in  Essex  on  a  man  who  probably  died  from  overdoses  of  bromide  of 
potassium.  Suffering  from  neuralgia,  he  had  been  in  the  habit  of 
taking  this  salt  in  doses  of  from  two  to  three  drachms.  The  drug  does 
not  appear  to  have  produced  any  of  the  usual  symptoms  of  bromism, 
but  may  have  caused  the  palpitation  of  the  heart  of  which  the  deceased 
had  frequently  complained.  During  the  night  of  March  23rd  he  felt 
very  cold,  gave  two  deep  gasps,  and  almost  immediately  expired.  The 
medical  practitioner  who  was  sent  for  stated  at  the  inquest  that  he 
found  the  deceased  quite  dead,  his  mouth  wide  open,  the  eyes  half 
closed,  and  the  pupils  somewhat  dilated.  A  bottle  containing  the  drug 
was  on  the  table,  and  examination  showed  that  it  was  pure  bromide  of 
potassium.  The  witness  attributed  death  to  failure  of  the  heart's  action 
caused  b}'^  taking  the  bromide. 

On  the  above  case  the  Lancet  remarks : — 

"  It  proves  in  a  marked  manner  the  danger  of  taking  any  drug, 
however  harmless  it  may  be  reputed  to  be,  in  large  and  repeated  doses 
without  the  advice  of  a  medical  man.  No  doubt  in  this  instance  a 
medical  attendant  would  have  recognised  the  depressent  action  the  salt 
Avas  exerting  upon  the  heart,  and  would  have  discontinued  its  use. 
Even  in  the  most  modern  works  on  therapeutics  this  danger  is  not 
mentioned,  yet  it  is  well  known  that  all  potassium  salts  cause  '  depres- 
sion, shown  by  diminished  energy  of  contraction  of  the  cardiac  muscle, 
with  final  stoppage  in  diastole '  (t.  Lauder  Brunton).  As  this  bromide 
is  constantly  administered  in  large  and  repeated  doses  the  action  of  its 
basic  constituent  should  always  be  borne  in  mind,  and  if  signs  of  its 
depressent  effect  are  observed"  its  use  should  be  abandoned,  the  bromide 
of  some  other  base  being  selected  if  in  other  respects  the  action  is 
beneficial.  Many  secret  remedies  for  '  fits  '  contain  this  drug  m  large 
quantities,  and  it  is  evidently  desirable  that  the  pubhc  should  be  warned 
that  their  use  is  not  unattended  with  danger." 

A  few  years  ago  large  doses  of  the  bromide  (3j.  every  hour  for  twelve 
and  even  twenty-four  hours)  were  recommended  as  a  treatment  for 
chorea,  the  object  being  to  throw  the  patient  into  a  bromide  sleep. 
Since  tbis  letter  was  published  the  editor  has  been  made  acquainted 
with  two  cases  in  which  the  treatment  ended  fatally,  notwithstanding 
the  cessation  of  the  drug  as  soon  as  sleep  had  been  procured ;  but  the 
patients  had  each  taken  twelve  doses  in  twelve  hours.  The  ofiicial  dose 
is  five  to  thirty  grains. 
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Chlorate  of  Potash  (KClOa). 

Som-ce  and  Method  of  Occurrence.— The  drug  is  freely  used 
in  medicine,  and  accidentnl  cases  occur  from  overdosage. 

Toxicity  and  Fatal  Dose— The  drug  is  not  commonly  to  be 
regarded  as  a  poison ;  tlie  ollicial  dose  is  five  to  fifteen  grains. 
Idiosyncrasy  seems  to  have  some  influence,  but  carelessness  in  its 
administration  is  responsible  for  most  cases.  The  smallest  recorded 
fatal  dose  seems  to  be  the  following,  by  Brouardel  {Jour,  cle  Med. 
et  de  Chir.,  December,  1881)  :  A  solution  containing  two  drachms  of 
the  salt  was  given  in  divided  doses  every  ten  minutes  to  two  children, 
the  administration  extending  over  a  period  of  about  three  hours.  The 
symptoms  were  those  of  gastro-intestinal  irritation,  with  blueness  of 
the  surface,  and  collapse.  Death  took  place  within  a  short  time.  It 
seems  to  act  by  attacking  the  hsemoglobin  and  converting  it  into 
metbfemoglobin  (vide  "  Blood  Tests  "). 

Duration. — Death  does  not  take  place  very  rapidly,  that  is,  not 
witbin  several  hours. 

Symptoms. — A  man  set.  18,  took  about  an  ounce  of  this  salt  in 
water  in  two  doses  at  intervals  of  half  an  hour.  In  a  short  time  he 
became  faint  and  thirsty,  and  in  two  hours  he  vomited.  There  was 
pain  in  the  region  of  the  stomach,  headache,  constipation,  and  anorexia. 
The  skin  was  pale,  and  the  ears  and  extremities  blue.  Rigors  and 
slight  jaundice  appeared.  The  pulse  was  good  and  regular.  Tender- 
ness over  the  regions  of  the  stomach  and  kidneys  supervened.  The 
urine  was  very  scanty,  contained  albumen  and  disorganised  blood 
corpuscles,  and  eventually  was  suppressed;  and  death  occurred  on  the 
sixth  day.  After  death,  fluid  was  found  in  the  pleural  and  pericardial 
cavities  and  cedema  of  the  lungs.  The  whole  alimentary  canal  was 
inflamed  and  eroded  in  patches.  The  kidneys,  liver,  and  spleen  were 
enlarged  (Landerer,  in  Deiitsch.  Arch.  f.  Klin.  Med.,  1890,  xlvii.  p.  103). 

Hsematuria  is  a  frequent  symptom,  or  perhaps,  rather,  hjemoglo- 
binuria,  in  the  ordinary  clinical  cases  of  unpleasant  symptoms. 

Treatment. — There  is  nothing  to  be  done  but  general  means  to 
combat  depression— unless  it  be  thought  worth  while  to  wash  out  the 
stomach. 

Post-mortem  Appearances.— There  is  nothing  special  about 
these,  unless  it  be  the  inetheemoglobin  to  be  found  by  the  spectroscope 
{vide  also  case  above). 

Analysis. — The  salt  may  be  recognised  by  the  ordinary  tests  used 
in  inorganic  chemistry,  also  by  the  bleaching  of  indigo  on  adding  a  few 
drops  of  strong  sulphuric  acid  to  a  solution  of  indigo  mixed  with  the 
chlorate. 

^if^'"^^^  following  occurred  a  few  years  ago  at  Morecambe :— An  inquest 

the  two-year-old  son  of  Elijah  Spencer,  schoolmaster,  Walkden.  The  uncle  of  the 
child  deposed  that  it  was  very  fond  of  sweets,  and  to  cure  it  of  the  taste  he  pur- 

SZreTZhf  V'^'^'t  .'"^^"^^^  r  S^^^^'^^y  afternoon  while  on  a  hoMay 
wSrCl  ""^aH  ''f'^''^.  afterwards  a  similar  numbed 

a  dav  "^lly        the  tabloids,  having  himself  taken  a  dozen  or  twenty 

ihild  a  f?n^  ,^1"  '""tI'V^  "^'^'^  ^'^^^'"^  ill-  ^e^iso"  stated  that  the 
Sip.wni^ril^  ^''^  ^^^"^  ^  g^'^^t  error  of  judgment  to  give  the  child 

so  many  tabloids,  as  ten  grains  would  be  fatal  for  a  child  It  two  yeL,  and  each 
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tabloid  should  contain  from  four  to  five  grains  of  chlorate  of  potash.  It  acted  as  a 
gastro-iutestinal  irritant,  and  an  overdose  was  calculated  to  produce  death  in  two 
hours  at  the  most.  The  coroner,  quoting  from  •an  authority,  said  that  the  smallest 
fatal  dose  recorded  was  forty  or  forty-five  grains  given  to  a  child  of  thi-ee.  He 
hoped  the  case  would  act  as  a  warning  to  people.  The  jury  returned  a  verdict  of 
"  Accidental  death  from  poison,  unconsciously  administered." 

The  editor  is  unable  to  verify  or  refute  the  conclusions  of  the 
doctor  or  of  the  coroner. 


Potassium  Permanganate  (KMnOi). 
Source  and  Method  of  Occurrence. — The  drug  is  official,  and 

its  dose  is  given  as  one  to  three  grains.  It  occurs  in  small  crystalline 
masses  of  a  dark  reddish-purple  colour.  It  is  soluble  to  the  extent  of 
1  in  20  of  water,  forming  a  magenta-red  solution.  "  Condy's  Fluid" 
is  a  solution  of  the  sodium  salt.  KMnOi  is  usually  considered  a  very 
safe  disinfectant,  but  at  least  one  fatal  case  of  poisoning  by  it  is  on 
record.  .  . 

Toxicity  and  Fatal  Dose.— As  above  stated,  the  toxicity  ot 
this  substance  is  not  great  (it  is  now  used  freely  as  an  antidote  to  other 
poisons,  particularly  morphia  and  snake  venom).  In  the  case  recorded 
below  a  "handful  "  of  the  crystals  proved  fatal. 

Case  M  C    ret.  47,  a  heavy  drinker,  was  drunk  on  February  26th,  1899,  and 

took  in  some  beer  a  handful  of  the  crystals.  On  arrival  at  St.  Thomas's  Hospital 
the  lips  and  mouth  were  darkly  stained  ;  shock  was  marked,  she  was  pale,  the  skm 
was  very  drv,  pulse  rapid  but  moderately  strong.  Slight  signs  of  dyspncea  soon 
came  on  -  two  or  three  minutes  after  admission  the  pulse  could  not  be  felt,  and 
respiration  soon  ceased.    Death  ensued  thirty-five  minutes  after  taking  the  poison. 

Post-mortem  Appearances.— The  mucous  membrane  of  mouth,  tongue,  tauces, 
and  Rullet  were  destroyed  and  chaiTed ;  the  non- destroyed  parts  were  intensely 
congested.  The  larynx  and  trachea  were  inflamed,  and  oedema  of  glottis  was 
nresent  The  stomach  was  filled  with  dark,  grumous  matter,  and  the  greater  part 
of  its  mucous  membrane  was  destroyed  and  blackened  ;  similar  changes  were  found 
in  the  duodenum  ;  intestines  othei-wise  healthy  ;  other  organs  m  a  natural  condition 
except  for  old  alcoholic  changes  {Lancet,  2,  1899,  p.  411). 

When  this  case  was  published  it  drew  forth  the  following  {Lancet, 
2,  99,  p.  1467)  from  Dr.  Hawthorne :—  . 

"  On  September  2ud  I  received  a  hurried  message  to  visit  a  marriea 
woman,  aged  thirty-six  years.    On  arrival  I  found  my  patient  to  be 
suffering  from  almost  continuous  vomiting,  unable  to  retain  either 
solids  or  fluids;  there  were  great  pain  and  tenderness  on  pressure  over 
the  whole  extent  of  the  abdomen,  excessive  thirst,  congestion  ot  the 
fauces,  and  slight   difficulty  in  swallowing ;   the  temperature  was 
100°  Fahr.,  the  tongue  was  moist  and  pale,  and  the  pulse  was  1^0  pei 
minute.    There  was  an  anxious  expression  of  the  countenance,  also 
sleeplessness.    The  urine  was  scanty  and  high-coloured;  tlie  bowels 
were  regular.    There  was  slight  tympanitic  distension,  and  the  legs 
were  drawn  up.    The  weight  of  the  bedclothes  caused  pam  over  the 
abdomen.    On  questioning  her,  I  learnt  that  she  had  been  m  good 
health  up  to  the  previous  day,  when  she  was  attacked  with  vomituig 
and  pains  in  the  stomach,  which  kept  increasing     I.  could  elicit  no 
'nfor  nation  as  regards  indiscretion  in  food  or  drink,  but  in  a  casual 
m^  nei   he  stated  that  she  had  been  taking  pills  three  or  four  tunes 
Zly  procured  from  a  chemist,  with  the  object  of  bringing  on  hei 


POISONING  BY  METALLIC  SALTS. 


443 


menses,  which  had  not  appeared  for  two  months,  and  that  these  pi  s, 
when  hroken  and  put  in  water  before  swallowing,  turned  the  water  the 
colour  of  '  Condy's  L'luid.'  I  took  away  one  of  the  pills  for  examination, 
and  found  it  to  be  of  large  size,  ovoid  in  shape,  coated  with  sandarach 
and  should  say  it  would  contain  about  two  grains  of  permanganate  ot 
potassium.  She  finally  recovered  in  a  week's  time.  The  amount  of 
pernumganate  of  potassium  taken  by  the  patient  during  a  period  of  four 
days  was  twenty-two  grains." 

Alum. 

The  double  sulphate  of  aluminium  and  potash,  known  as  alum,  is 
in  common  use  as  an  astringent,  but  it  acts  as  an  irritant  poison  when 
given  in  large  doses.  Tardieu,  who  gives  the  details  of  two  cases  of 
fatal  poisoning  by  alum  ("  L'Empoisonnement,"  p.  218),  is  of  opinion 
that  from  lialf  an  ounce  to  an  ounce  of  the  salt  is  a  fatal  dose  for  an 
adult.  In  1888  Bull  communicated  to  Sir  Thomas  Stevenson  a  case  in 
which  a  diphtheritic  child,  set,  three  years,  died  from  the  effects  of  a 
teaspoonful  of  alum  given  in  syrup  as  an  emetic.  The  child  did  not 
vomit,  and  died  shortly  after.  The  mucous  membrane  of  the  stomach 
was  red  and  velvety,  as  if  from  the  eftects  of  a  powerful  irritant. 


Sodium  Borate  or  Borax. 
Source  and  Method  of  Occurrence. — Borax,  which  is  the 

sodium  salt  of  boracic  acid,  and  the  acid  itself,  are  used  very  largely 
both  as  mild  antiseptics  in  surgery  and  also  as  food  preservatives  ;  it 
is  therefore  right  that  unpleasant  symptoms  arising  from  their  use 
should  be  noted  here.  Two  fatal  cases  have  indeed  been  reported 
in  the  B.  M.  J.,  Epit.,  2,  1901,  par.  401,  which  runs  as  follows  (the 
editor  has  been  unable  to  obtain  further  particulars)  : — 

Binehart  {Therap.  Gaz.,  October  loth,  1901)  records  two  rare  cases  of  the 
symptoms  of  poisoning  with  boracic  acid,  and  points  out  the  importance  of  the 
subject  in  view  of  the  use  of  boracic  acid  as  a  food  preservative  and  the  general 
belief  in  its  supposed  innocuousness.  In  two  fatal  cases  cited  by  Wood  (work  on 
Therapeutics),  of  Philadelphia,  the  symptoms  were  nausea  and  vomiting,  hiccough, 
an  erythematous  skin  eruption,  fall  of  temperature,  and  fatal  collapse.  The  mind 
remained  clear.  The  text-book  dose  of  boracic  acid— ten  grains  every  four  or  five 
hours — is  regarded  as  too  large  and  prone  to  induce  symptoms  of  cardiac  enfeeble- 
ment  and  collapse.  Case  1 . — Man,  aged  thirty-eight  years,  had  posterior  urethritis 
treated  with  weak  AgNOs  solution  locally,  and  five-grain  doses  of  boracic  acid  by 
the  mouth  every  four  hours.  Two  days  later  there  followed  extreme  weakness,  and  an 
erythematous  rash  beset  with  papules  and  vesicles  developed  on  the  back  of  the 
hands  and  between  the  fingers.  Pulse  weak,  but  not  accelerated.  The  symptoms 
subsided  slowly  upon  withdrawal  of  the  boracic  acid,  and  reappeared  on  resuming 
the  drug.  The  case  would  probably  have  ended  fatally  if  the  cause  of  this  ahirming 
collapse  had  escaped  detection.  Case  2.— Man,  aged  fifty  years,  had  a  suprapubic 
lithotomy  performed  on  him,  and  the  bladder  washed  out  daily  with  satm-ated 
solution  of  boracic  acid,  and  five  grains  of  the  drug  given  by  the  inouth  every  four 
hours.  Ten  days  after  the  operation  there  appeared  an  erythematous  rash  about 
the  wound  and  spreading  over  the  hypogastrium.  Scales  and  crusts  foniied  on  the 
rash,  and  the  skm  thus  alfectod  became  thickened  and  infiltrated  as  in  eczema.  On 
discontmuuig  the  boracic  acid  the  eruption  slowly  disappeared,  and  on  resuming 
the  drug  it  reappeared  in  two  days.  The  drug  was  slowly  eliminated  from  the 
system,  and  hence  the  rash  could  bo  made  to  reappear  with  ease.  Albumiiuiria  and 
weakness  became  prominent  symptoms  during  the  appearance  of  the  rush  in  tliis 
patient ;  the  pulse  was  feeble,  nausea  was  present,  and  at  the  height  of  the  eruption 
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the  temperatm-e  rose  one  or  two  degrees  above  the  normal.  Einehart  concludes 
thnt  in  view  of  the  above  facts  the  use  of  boracic  acid  as  a  food  preservative  should 
be  discontinued,  "  as  the  poisonous  effects  of  any  quantity  sufficient  to  preserve 
food  would  appear  to  be  proven." 

This  article  brought  forth  the  following  rejoinder  from  Dr.  Oscar 
Liebreich  (Pharni.  Inst.,  Berlin) : — 

Under  the  heading  "Poisoning  by  Boracic  Acid"  there  appeared  in  the 
"Epitome"  of  the  B.  M.  </.,  December  7th,  1901,  par.  401,  an  abridged  account  of 
several  cases  reported  bj'^  G.  F.  Einehart  {Therap.  Gaz.,  Philadelphia,  No.  10). 
Unfortunately,  the  abridged  account  leaves  out  some  very  important  data,  so  that 
it  is  impossible  for  the  reader  to  form  a  correct  opinion  of  the  cases. 

Mr.  Einehart  had  two  cases :  the  first,  a  man  aged  thirty-eight,  with  posterior 
urethritis,  was  given  five-grain  doses  of  boracic  acid  by  the  mouth  every  four 
hours  ;  the  second,  a  man  of  fifty,  received  a  similar  dose  by  the  mouth  every  four 
hours,  and  also  had  his  bladder  washed  out  daily  with  a  concentrated  solution  of 
boracic  acid.    In  both  cases  serious  after-effects  were  observed. 

I  would  here  remark  that  the  first  and  second  cases  are  more  alike  in  character 
than  would  appear  from  the  account  in  the  "Epitome."  Eor  the  original  article 
states  that  in  the  first  case  also  the  bladder  was  washed  out  periodically  with  a 
concentrated  solution  of  boracic  acid.  Now,  it  has  never  been  denied  that  washing 
out  body  cavities  and  the  bladder  with  very  large  doses  of  boracic  acid  in  cases  Hke 
the  above,  that  is,  where  the  epithelium  is  not  in  a  normal  condition,  may  entail 
serious  consequences.  It  must  be  borne  in  mind  that  a  concentrated  solution  of 
boracic  acid  is  a  3  per  cent,  solution,  and  that  one  or  two  litres  of  it  are  often 
employed,  so  that  about  sixty  grams,  that  is,  about  two  ounces  of  boracic  acid  pass 
through  the  bladder,  which  thus  has  occasion  to  absorb  a  far  larger  amount  of 
boracic  acid  than  is  ever  given  by  the  mouth.  In  the  above  cases,  therefore,  the 
five  grains  given  per  os  every  four  hours  are  so  small  an  amount  comparatively  that 
they  cannot  be  considered  as  playing  any  part  in  the  dangerous  effects  obsei-yed.  _ 

The  account  in  the  "  Epitome  "  further  speaks  of  two  fatal  cases  of  boracic  acid 
poisoning  observed  by  0.  H.  Wood ;  but  it  omits  the  statement  in  both  these  cases 
too— as  in  the  first  two — there  was  washing  out  with  concentrated  solution  of  a 
lumbar  abscess  in  one  case  and  a  pleuritic  cavity  in  the  other.  The  account  in  the 
"Epitome"  also  omits  two  important  remarks  of  Wood.  He  says: — '^'^They 
(boracic  acids  and  salts)  have  a  very  feeble  effect  upon  the  animal  system,"  and, 
fm-ther,  that  his  experiments  show  "that  enormous  doses  depressed  the  spmal 
centre  of  the  frog,"  that  is,  of  com-se,  in  the  shape  of  subcutaneous  injections. 

In  conclusion,  I  see  no  reason  to  modify  my  statement  m  my  pamphlet  on 
"Borax  and  Boracic  Acid"  (J.  and  A.  Ghiu-chni,  London,  1899),  namely,  that  there 
are  no  cases  on  record  of  poisoning  from  the  internal  use  of  borax  and  boracic  acid 
in  doses  such  as  are  customary  for  the  preservation  of  food,  and  even  in  far  greater 
doses  But  I  have  never  denied  that  excessive  absorption  from  body  cavities  may 
cause  dangerous  symptoms.  But  Mi-.  Einehart  is  wrong  in  considering  these 
symptoms  to  have  any  relation  to,  or  connection  with,  the  doses  used  m  the 
preservation  of  food.  Such  reasoning  would  lead  us  to  discard  substances  such  as 
common  salt  and  saltpetre,  which  even  in  weak  solutions  may  cause  dangerous 
accidents  in  the  treatment  of  wounds. 

After  considerable  search  through  medical  journals,  the  editor  has 
not  found  any  fatal  cases  reported,  but  in  the  Lancet,  1,  1899,  p.  23,  is 
a  case  of  dermatitis  and  other  toxic  effects  of  boric  acid,  reported  by 
Dr.  E.  B.  Wild,  and  in  the  B.  M.  J.,  1,  1899,  p.  17,  Dr.  Sophia 
Grumpelt  records  the  following  : — 

A  short  time  ago,  while  attending  a  lady  suffering  from  long-standing  inflam-  . 
mation  of  the  bowels,  I  ordered  irrigations  of  boracic  acid  twice  daily-a  table- 
Toonful  to  a  pint  of  warm  water.  The  result  was  most  satisfactory  as  regards  the 
d?sease  but  after  three  or  four  injections  she  began  to  complain  of  headache  slight 
nausea  and  intense  dryness  of  the  skin.  On  discontinuing  the  use  of  the  boracic 
add  iniections  the  symptoms  ceased,  to  commence  again  with  the  resumption  of 
hTigatiin     They  ceased  only  when  the  disease  was  so  far  cured  that  we  were  able 
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to  use  a  solution  of  half  the  strength  once  daily.  This  is  the  first  cas^^^^  have  met 
in  which  boracic  acid  caused  unpleasant  symptoms,  and  I  have  used  it  fieeiy  tor 
childi-en. 

The  official  dose  of  borax  is  five  to  twenty  grains,  and  the  evidence 
seems  distinctly  to  point  to  this  as  safe. 

Into  the  question  of  how  far  the  addition  of  borax  or  the  acid  to 
food  stuffs  should  be  allowed  it  is  impossible  to  enter  here.  Ihe 
reader  is  referred  to  Liebreich's  book  (suj^ra). 

Sodium  Iodide  (Nal). 

The  following  is  taken  from  the  B.  M.  J.,  Epit.,  2,  1899,  No.  148. 
Considering  the  slight  toxicity  of  the  salt,_  it  would  seem  that  the 
syphilis  had  more  to  do  with  death  than  the  iodide  : — 

Franz  (Wien.  Klin.  Woch.,  No.  23,  1899)  reports  a  fatal  case  of  iodine  poisoning. 
The  patient,  a  man  aged  seventy,  suffered  from  arterio-sclerosis,  chronic  interstitial 
nephritis,  and  hypertrophy  of  the  left  ventricle.  Ten  years  before  he  contracted 
severe  syphilis.  On  December  3rd  and  4th  he  was  given  fifteen  grams  of  sodium 
iodide.  This  was  followed  by  iodism  and  iodine  acne.  On  the  same  day  appeared 
sub-con junctival  petechise,  swelling  of  the  mucous  membrane  of  the  nose  and 
throat,  dyspnoea  and  swelling  of  both  testicles.  On  December  7th  the  nares 
ulcerated ;  the  urine  contained  albumen,  hyaline  and  granular  casts.  No  lodme 
was  found  in  the  urine.  On  December  10th  there  occurred  inflammatory  infiltra- 
tions in  the  skin  of  the  face  and  trunk ;  a  phagedEenic  ulcer  fonned  on  the  lower 
lip  ;  the  skin  of  the  trunk  and  extremities  was  covered  with  small  abscesses  and 
vesicles  containing  turbid  yellowish-green  serum.  This  condition  was  followed  by 
double  hydrothorax,  pulmonary  oedema,  and  death.  At  the  necropsy  the  following 
changes  were  foimd:  pemphigus  of  the  skin  and  mucoiis  membrane  of  the 
oesophagus,  chronic  interstitial  nephiitis,  hypertrophy  and  dilatation  of  the  heart, 
sero-fibrinous  pericarditis,  double  hydrothorax,  oedema  of  brain  and  lungs,  chronic 
perisplenitis,  and  commencing  cirrhosis  of  the  liver.  The  explanation  of  the  case 
is  that  owing  to  the  diseased  state  of  the  kidneys  the  iodine  was  not  eliminated,  and 
the  amount  retained  was  suflB.cient  to  cause  death  in  such  a  broken-down  subject. 


Poisoning  by  Silver  Salts. 
Source  and  Method  of  Occurrence. — The  nitrate  is  the  only 

salt  that  has  caused  symptoms  of  poisoning,  and  that  usually  by  acci- 
dental slipping  when  the  throat  is  being  painted  with  "  silver  stick." 
It  is  used  as  a  pure  prepai'ation  and  also  in  a  form  known  as  "mitigated 
silver." 

Toxicity  and  Fatal  Dose. — The  actual  fatal  toxicity  is  not  very 
great,  but  the  irritation  caused  may  be  very  severe. 

In  1861,  a  woman,  set,  51,  died  in  three  days  from  the  effects  of  taking 
a  six-ounce  mixture  containing  fifty  grains  of  nitrate  of  silver  (lunar 
caustic)  given  in  divided  doses. 

Duration. — The  case  below  died  in  six  hours,  which  is  the  shortest 
on  record. 

Symptoms. — Pain  in  stomach,  vomiting  and  purging  come  on 
rapidly  as  in  most  other  irritants. 

A  well-marked  case  of  poisoning  with  this  substance  occurred  to 
Scattergood.  A  portion  of  a  stick  of  lunar  caustic  dropped  down  the 
throat  of  a  child  aged  fifteen  months.  In  spite  of  treatment,  the  child 
died  in  six  hours  in  violent  convulsions  {B.  M.  J.,  1871,  1,  p.  527, 
and  Amer.  Jour.  Med.  Sci.,  July,  1871,  p.  287). 

Before  bromide  of  potassium  was  used  for  epilepsy,  silver  used  to  be 
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given,  and  in  many  cases  produced  a  peculiar  discoloration  of  the  skin, 
but  such  cases  are  now  i^racticall}^  unknown. 

Treatment. — Common  salt  is  the  best  antidote,  forming  as  it  does 
a  chloride  of  silver  which  is  insoluble  in  acids,  but  requires  evacuation 
by  emesis  or  purging. 

Post-mortem  Appearances.— Only  characteristic  of  an  irritant 
inflammation  of  stomach  and  intestines. 

Analysis. — Lufl'  gives  the  four  following  tests  for  silver : — 

1.  Hydrochloric  acid  gives  a  white  curdy  precipitate  of  silver  chloride, 
insoluble  in  nitric  acid,  but  soluble  in  solution  of  ammonia. 

2.  Potassium  chromate  gives  in  neutral  solutions  a  red  precipitate 
of  silver  chromate. 

3.  Lime-water  produces  a  brown  precipitate  of  silver  oxide. 

4.  Sodium  phosphate  gives  a  yellow  precipitate  of  silver  phosphate. 

Poisoning  by  Baeium  Salts. 

Source  and  Method  of  Occurrence. — The  salts  of  barium 
are  commercial  articles.  The  recorded  cases  have  been  due  to  accident 
and  to  suicide.  The  chloride  enters  into  some  rat  poisons  (Mann). 
The  salts  are  used  in  sizing  cotton. 

Toxicity  and  Patal  Dose. — The  salts  of  barium  are  distinctly  to 
be  looked  upon  as  poisons;  thej'^  have  not  only  a  local  irritant  action, 
but  it  is  also  asserted  that  bai-ium  salts  are  similar  in  their  action  to 
digitalis  ;  that  they  are  cardiac  poisons,  the  ventricles  of  the  heart  after 
death  being  found  rigidly  contracted. 

The  smallest  quantity  of  a  soluble  barium  salt  that  has  produced 
death  is  one  hundred  grains  in  an  adult ;  one  teaspoonful  (Maun)  of 
the  powdered  chloride  has  caused  death. 

Duration. — This  varies  from  one  hour  to  seven  days. 

Symptoms. — They  usually  produce  great  thirst,  excessive  vomit- 
ing and  pm-ging,  convulsions,  dilated  pupils,  and  paralysis.  The  post- 
mortem appearances  are  variable,  except  that  intense  inflammation  of 
the  lower  bowel  (rectum)  is  constantly  observed  in  fatal  cases.  Vide 
also  cases  below. 

Treatment  and  Antidotes. — An  ounce  of  sulphate  of  soda  or 
Glauber's  salts  dissolved  in  a  tumbler  of  water  should  be  administered, 
with  the  object  of  converting  the  soluble  barium  salt  into  the  insoluble 
sulphate  of  barium.  The  stomach-pump  or  tube  should  be  afterwards 
employed,  and  the  stomach  thoroughly  washed  out.  The  after-treat- 
ment should  be  directed  to  overcoming  the  depressent  and  convulsant 
action  of  the  poison.  The  patient  should  be  wrapped  in  warm  blankets, 
aud  hot-water  bottles  applied  to  the  feet;  brandy  should  be  given  either 
by  the  mouth,  rectum,  or  hypodermically,  to  counteract  collapse.  If 
much  pain  persist,  hypodermic  injections  of  morphine  should  be 
employed  (Luff). 

Post-mortem  Appearances. — In  one  case  at  the  post-mortem 
examination,  made  filty-six  hours  after  death,  the  stomach  was  found 
much  ecchymosed  from  the  fundus  to  the  lesser  curvature.  The 
ecchymoses  were  in  large  patches  over  the  fundus,  in  smaller  patches 
towards  the  middle,  and  in  still  smaller  patches  at  the  pyloric  portion 
of  the  organ.  The  intervening  membrane  was  covered  with  a  httle 
mucus.    Particles  of  the  poison  were  found  imbedded  in  the  mucous 
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membrane.  The  peritoneal  aspect  of  the  stomach  was  of  a  pale  led 
Sre  were\iumerous  ecchymosed  patches  in  the  duoclenum. 
;  grains  of  carbonate  of  barium  were  extracted  from  the  stomach. 

i  e  c^  andt;  taken  could  not  be  ascertained.    ^^--^  .^^^  726^ 

also  detected  in  the  liver  ("  Archiv.  der  Pharm.,"  [3  4,  1574  p.  4ib). 
Mann  (Zoo.  cit.)  states  tbat  in  one  case  the  stomach  was  peiforated^ 
The  editor  cannot  find  that  there  is  anything  special  to  ba  mm 

poisoning  to  be  found  in  the  post-mortem  except  the  metal  itselt  by 

^^^'^Ajialvsis.— C/i^o)-icZe  of  Barium  crystaUises  in  thin  plates :  it  is 
soluble  iif  water.  1.  The  solution  yields  an  insoluble  white  precipi- 
tate with  sulphuric  acid  or  an  alkaline  sulphate.  This  precipitate  is 
■  insoluble  in  nitric  acid.  2.  The  powdered  salt  burnt  on  Pl^tinum  wire 
in  a  smokeless  flame,  imparts  to  it  a  greenish-yellow  colour,  d.  ^}'^oiine 
may  be  detected  by  a  solution  of  nitrate  of  silver  {vide  also  p.  552). 

Carbonate  oj  Barium  is  a  white  insoluble  powder.  It  is  entirely 
dissolved  with  effervescence  (carbonic  acid)  by  diluted  hydrochloric  acid. 
This  solution  on  evaporation  yields  crystalline  plates  of  chloride  ot 
barium,  which  may  be  detected  by  the  processes  above  mentioned. 

Cases.— A  woman,  set.  33,  took  by  mistake  for  Epsom  salts  less  tkana  teaspooniul 
(one  hundi-ed  gi-ains)  of  the  chloride.  In  half  an  hour  there  was  a  feeling  of  deadly 
sickness,  with  sharp  bm-ning  pains  in  the  stomach  and  bovyels.  Vomiting  and 
purging  set  in  violently,  the  purging  being  attended  with  strammg.  An  hour  and 
a  half  after  she  had  taken  the  poison  the  foUowing  symptoms  were  observed:  the 
face  pale  and  anxious,  eyes  deeply  sunk,  surface  cold,  heart's  action  feeble,  pulse 
scarcely  perceptible,  tongue  natural  and  warm,  loss  of  muscular  power  sensation 
and  intelUgeuce  not  affected,  pupils  natural.  Fluids  taken  were  instantly  rejected 
with  a  ropy  mucus.  There  was  pain  in  the  stomach,  smgmg  m  the  ears,  twitching 
of  the  face,  and  twisting  of  the  legs  and  arms.  In  eight  houi-s  and  a  half  the 
symptoms  had  abated,  but  in  about  fourteen  hours  the  purgmg  had  returned,  and 
the  symptoms  were  much  worse.  There  was  a  loss  of  voluntary  muscular  power. 
The  breathing  was  slow  and  laboured,  and  indicated  effusion  in  the  bronchial  tubes, 
but  the  woman  was  sensible.  An  hour  later  she  was  convulsed,  and  these  con- 
vulsions continued  in  paroxysms  for  two  hours,  when  she  died,  seventeen  hours 
after  taking  the  poison.  During  the  fits  she  had  several  watery  evacuations^  and 
consciousness  was  lost.  There  was  no  post-mortem  examiuation  {Lancet,  1859,  1, 
p.  211). 

A  case  of  poisoning  by  this  salt  is  reported  by  "Wildberg.  The  symptoms  were 
those  of  irritation,  combiued  with  an  affection  of  the  brain  and  nervous  system. 
Griddiness,  convulsions,  and  paralysis  were  remarked  among  them.  _  In  the  case 
referred  to,  half  an  ounce  proved  fatal  in  two  hours :  in  another  instance  one 
ounce  taken  by  mistake  for  Glauber's  salts,  destroyed  life  in  an  hour.  In  smaE 
doses,  even,  the  chloride  has  been  observed  to  affect  the  system  powerfully.  Orfila 
found  that  chloride  of  bariiun  was  absorbed :  he  detected  it  in  the  liver,  spleen,  and 
kidneys  of  animals  poisoned  by  it  ("Ann.  d'Hyg.,"  18-12,  2,  217).  Afatal  case  of 
poisoning  by  nitrate  of  barium,  taken  in  mistake  for  sulphur,  is  reported  {Pharm. 
Jov,r.,  1869,  p.  181).  Another  fatal  case  is  recorded  in  the  same  journal  for  June, 
1872,  p.  1021. 

A  man  employed  in  sizing  cotton  swallowed  a  portion  about  the  size  of  a  bean, 
thinking  he  was  taking  Epsom  salts.  He  died  in  about  fourteen  hours.  The 
symptoms  were  at  first  those  of  irritant  poisoning,  but  in  the  later  stage  paralysis 
took  place.  The  medical  witness  stated  that  he  had  found  twelve  grains  of  this 
salt  sufficient  to  kill  a  dog. 

In  March,  1892,  a  female  servant  was  given  one  hundred  and  fifty  grains  of 
chloride  of  barium  in  mistake  for  Carlsbad  salts.  In  twenty  minutes  she  vomited. 
After  two  hours  she  was  collapsed,  with  convulsive  twitchings  of  the  mouth,  a 
rapid  and  feeble  pulse,  pain  in  the  region  of  the  stomach,  and  profuse  watery 
diarrhoea.  The  vomited  matter  contained  much  blood.  Death  occurred  in  about 
two  and  a  half  hours.   No  post-mortem  examination  was  made. 
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Carbonate  of  Barmm  is  said  to  liavG  destroyed  life  in  two  cases,  in  each  of  which 
only  one  drachm  was  taken ;  but  the  following  case  shows  that  this  compound  is 
not  so  poisonous  as  the  chloride.  A  young  woman  swallowed  half  a  teacupful  of 
the  powdered  carbonate,  mixed  with  water,  at  a  time  when  she  had  been  fasting 
twenty-four  hours.  There  was  no  particular  taste.  In  two  hours  she  experienced 
dimness  of  sight,  double  vision,  singing  in  the  ears,  pain  in  the  head,  and  throbbing 
in  the  temples,  with  a  sensation  of  distension-  and  weight  at  the  pit  of  the  stomach. 
There  was  also  palpitation  of  the  heart.  After  a  time  she  complained  of  pain  iii 
the  legs  and  knees,  and  cramp  in  the  calves.  She  vomited  twice  a  fluid  like  chalk 
and  water.  The  skin  was  hot  and  dry,  the  pulse  frequent,  full,  and  hard.  These 
symptoms  gradually  abated,  and  she  recovered,  although  the  pain  in  the  head  and 
stomach  continued  for  a  long  time  {Med.  Oaz.,  vol.  14,  p.  448).  The  carbonate  is 
used  as  a  poison  for  rats  and  mice. 

A  female,  set.  28,  finding  herself  pregnant,  took  an  rmknown  quantity  of 
carbonate  of  barium  with  suicidal  intent.  About  6  p.m.  she  vomited,  and  had 
severe  pain  in  the  stomach.  She  slept  well,  however,  without  further  vomiting. 
Next  morning  after  breakfast,  at  7  a.m.,  vomiting  was  repeated;  nevertheless,  she 
walked  to  her  situation  about  three  miles  distant,  where  she  arrived  about  9  a.m. 
She  then  looked  pale  and  anxious,  and  complained  of  severe  abdominal  pain.  She 
went  to  the  privy  repeatedly,  either  on  account  of  diarrhoea  or  tenesmus.  Never- 
theless she  attended  to  her  duties  as  a  domestic  servant,  but  the  vomiting  and 
desire  to  go  to  stool  persisted.  At  2  p.m.  she  went  to  bed.  At  4  jj.m.  she  was 
foiind  cold,  pale,  restless,  and  weak.  There  was  no  vomiting.  At  8  p.m.  she  had 
alternate  flushings  and  rigors.  Speech  was  a  mere  indistinct  whisper.  Swallowing 
was  difficult,  and  respiration  laboured.  At  3  a.m.  she  was  distressed,  the  breathing 
was  short;  she  was  perfectly  conscious.  She  was  found  dead  at  4  a.m.,  thirty- 
four  hours  after  the  commencement  of  symptoms.  The  exact  time  at  which  the 
poison  was  taken  was  not  ascertained. 

Poisoning  by  Magnesium  Salts. 

The  ordinary  purgative  salts,  though  not  usually  classed  as 
poisons,  ma,y,  nevertheless,  act  fatally  when  taken  in  excess.  The 
B.  M.  J.  (1891,  2,  pp.  490  and  574)  records  two  fatal  cases  of  poison- 
ing by  Epsom  salts.  In  one  of  these  cases  one  ounce  only  of  the 
substance  was  taken — an  ordinary  large  dose. 

In  the  Pharm.  Jour.,  September  12th,  1896,  p.  285,  Dr.  Headley 
Neale  is  quoted  as  recording  a  case  of  poisoning  by  Epsom  salts  in  a 
lad  aged  fifteen,  who  had  taken  an  ounce  for  the  relief  of  constipation. 
Vomiting,  cyanosis,  stupor,  and  tetanic  spasms  were  among  the 
symptoms,  with  weak  pulse  and  cold  extremities.  Finally  under 
cardiac  stimulants  the  patient  recovered ;  and  Dr.  Luff  has  recorded  a 
fatal  case  from  a  similar  dose. 

It  is  generally  to  be  noticed  that  if  these  ordinary  saline  purga- 
tives do  not  exert  their  expected  action  of  purgation  they  are  likely  to 
give  rise  to  toxic  symptoms,  for  they  exert  a  deleterious  action  on  the 
heart  after  absorption.  For  a  case  of  this  nature  happily  not  fatal, 
vide  Lancet,  2,  1896,  p.  461. 

Poisoning  by  Zinc  Salts. 

Source  and  Method  of  Occurrence.— The  sulphate  of  zinc  is 
employed  to  some  extent  in  medicine  as  a  safe  and  rehable  emetic ; 
dose,  ten  to  thirty  grains ;  also  as  tonic  dose  one  to  three  grains. 

The  chloride  practically  only  occurs  as  a  disinfectant  under  the 
name  of  "  Burnett's  Fluid." 

The  sulphate  is  a  pure  irritant  without  corrosive  properties. 

A  case  is  reported,  in  which  it  is  supposed  that  the  sulphate 
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destroyed  life  by  its  slow  or  chronic  effects  (Lancet,  1859,  2,  p.  210). 
Neither  the  sulphate  nor  the  oxide  of  zinc  can  be  regarded  as  powerful 
irritants,  although  they  are  usually  described  as  poisons.  Tardieu  and 
Roussin  have  published  a  case  of  criminal  poisoning  by  sulphate  of 
zinc  administered  in  soup.  A  woman,  set.  60,  died  in  three  days 
under  the  usual  symptoms  of  irritant  poisoning  (gastro-enteritis). 
Zinc  was  detected  in  the  coats  of  the  stomach  and  intestines,  as  well 
as  in  the  spleen  and  liver  ("  Ann.  d'Hyg.,"  1871). 

In  cases  of  epilepsy,  sulphate  of  zinc  has  been  given  in  doses  of 
forty  grains  three  times  a  day,  first  commencing  with  small  doses.  As 
a  rule  no  ill  effects  follow,  and  none  of  the  usual  symptoms  of  irrita- 
tion are  observed.  With  respect  to  oxide  of  zinc,  it  has  been  pre- 
scribed in  large  doses  without  injury  to  health.  An  epileptic  took  as 
much  as  one  pound  in  seven  months,  the  largest  quantity  taken  in  one 
day  being  seventy  grains.  Although  he  did  not  suffer  from  the  remedy, 
the  disease  was  not  cured  (Lancet,  1862,  1,  p.  224). 

"Burnett's  Fluid"  is  a  highly  concentrated  solution  of  the  pure,  or 
sometimes  impure,  chloride  of  the  metal,  containing  about  220  grains 
of  the  salt  per  fluid  ounce ;  it  has  been  taken  by  accident  in  several 
cases,  and  in  one  instance  was  supposed  to  have  been  criminally 
administered  as  a  poison.  In  1891  three  deaths  from  zinc  salts  were 
recorded  in  England  and  Wales,  but  none  in  1901. 

For  an  account  of  wholesale  poisoning  by  drinking  water  impreg- 
nated with  a  zinc  salt,  probably  the  carbonate,  vide  B.  M.  J.,  2,  1901, 
p.  615. 

Toxicity  and  Fatal  Dose. — It  is  obvious  from  the  above  that 
the  toxicity  of  zinc  is  very  slight.  Luff  reports  (For.  Med.)  that 
deatli  has  occurred  in  an  adult  after  taking  an  ounce  and  a  half  of  the 
sulphate,  but  he  gives  no  reference. 

In  one  case  a  lady  recovered  after  taking  sixty-seven  grains 
(Lancet,  1856,  1,  p.  540).  In  another,  which  occurred  in  1872,  com- 
municated by  Mackintosh,  a  man,  aet.  20,  recovered  in  a  few  days  after 
taking  an  ounce  of  sulphate  of  zinc  by  mistake  for  Epsom  salts,  to 
which  it  closely  approximates  in  appearance.  There  was  early 
vomiting  and  purging  of  a  most  violent  kind,  with  great  prostration 
of  strength.  The  greater  part  of  this  large  dose  was  no  doubt  thus 
carried  out  of  the  body. 

The  chloride,  or  at  least  "Burnett's  Fluid,"  is  much  more  toxic,  but 
the  exact  doses  of  the  chloride  are  not  available.  Luff  (loc.  cit.)  says 
six  grains  have  proved  fatal. 

Duration. — Recovery  is  rapid  after  the  sulphate,  but,  as  might  be 
expected,  with  the  more  corrosive  chloride  much  longer  periods  are 
required  for  recovery. 

In  one  case,  about  two  ounces  of  a  solution  containing  only  twelve 
grains  of  the  cliloride  were  swallowed.  The  patient  immediately  felt 
pain  and  nausea;  vomiting  followed,  and  she  recovered,  but  suffered 
from  some  indisposition  for  three  weeks.  In  a  second  case,  a  wine- 
glassful,  equivalent  to  at  least  two  hundred  grains  of  solid  chloride,, 
was  swallowed.  The  man  instantly  experienced  a  burning  pain  in  the 
gullet,  burnnig  and  griping  pain  in  the  stomach,  great  nausea,  and 
coldness.  Vomiting  came  on  in  two  minutes ;  the  legs  were  drawn  up 
to  the  body ;  there  was  cold  perspiration,  with  other  signs  of  collapse. 
M.J. — VOL.  II.  29 
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The  man  perfectl}'  recovered  in  sixteen  days  {Edin.  Med.  and  Surg. 
Jour.,  December,  1848,  p.  835). 

Symptoms. — The  symptoms  produced  by  an  over-dose  of  sulphate 
of  zinc,  which  is  a  powerful  emetic,  are  paiu  in  the  abdomen  and 
violent  vomiting,  coming  on  almost  immediately,  followed  by  severe 
purging.  After  death  the  stomach  and  intebtmes  have  been  found 
inflamed.  This  salt  may  cause  death  indirectly  as  the  result  of 
exhaustion  from  violent  vomiting  when  an  ordinary  dose  has  been 
given  to  a  person  already  debilitated  by  disease  {Med.  Times  and  Gaz., 

1853,  2,  p.  78).  11  . 

Cases  show  that  a  concentrated  solution  of  the  chloride  has  a 
strong  corrosive  action,  destroying  the  membrane  of  the  mouth, 
throat,  gullet,  and  stomach.    There  has  been  frothing  of  the_  mouth, 
with  general  lividity,  and  coldness  of  the  skin.    In  a  case  m  which  only 
a  mouthful  of  the  fluid  had  been  swallowed,  the  patient  experienced 
giddiness  and  loss  of  sight,  with  immediate  burning  heat  m  the 
stomach :  vomiting  and  purging  came  on,  and  the  former  symptom 
continued  for  a  week.    There  was  so  much  irritability  of  the  stomach 
for  a  period  of  three  weeks,  that  the  patient  became  greatly  reduced. 
Among  the  early  symptoms  was  loss  of  voice,  which  did  not  return  tor 
five  weeks  {Med.  Times,  1851,  2,  pp.  382  and  497).    E.  Hassall  met 
with  a  case  in  which  the  nervous  symptoms  were  strongly  marked,  and 
were  of  a  peculiar  kmd.    Three  ounces  of  "  Burnett's  Fluid  were 
swallowed.    There  was  immediately  a  sense  of  constriction  m  the 
throat,  with  a  hot  burning  sensation  in  the  stomach.    Ihere  was  no 
pain  in  the  mouth,  and  there  was  no  appearance  of  corrosion  m  this 
cavity  nor  on  the  lips.    There  was  incessant  vomiting  the  vomited 
ml  ters  consisting  of  thick  mucus  streaked  with  blood ;  and  some 
ortions  of  mucouf  membrane  were  discharged.   There  was  no  purgmg 
until  the  third  day,  when  the  discharges  from  the  bowels  had  a  coffee- 
g  W  appearand    After  the  lapse  of  a  fortnight,  a  train  of  nei^^^^^ 

fymptoms  set  in,  indicated  by  a  complete  Pe^-^r^^^^^^Vft^l  2  n  759) 
TbP  natient  recovered  in  about  three  months  {Lancet,  1853,  Z,  p.  loy;. 
i  caL  wMch  oc^^^^^^^     to  Markham  proved  fatal  in  about  ten  weeks 
after  the  poison  had  been  swallowed.    The  patient,  a  woman,  ^t.  46 
t^ok  ialf'a  wine-glassful  of  "Burnett's  Fluid,"  equa  to  abou  on 
hundred  grains  of  chloride  of  zinc.    Immedia  ely  ^  f  ^^^^^^^ 
suffered  from  vomiting  and  pain  m  the  stomach.    She  diank  tieeiy  oi 
water    the  vomiting  ceased  in  a  few  days,  and  she  appeared  to  have 
Tco  W.    In  about  three  weeks  the  vomiti^g/^^T'  ^hl  sink 

^cLsant,  and  with  this  there  was  pain  m  the  ^^^^^^ 
exhausted,  evidently  from  the  secondary  eftects  of  the  poison  {Mea. 

Times  and  Gaz.,  1859,1,  V- 5^^)' _  „.  297). 

Tuckwell  recorded  the  followmg  case        M.  J.,  f 

Td  uIZ  the  kfl  ribs!   -rfe'thrct  was  soie,  and  the.e  was  some 
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difficulty  in  swallowing.  She  had  retched  frequently ;  but  there  had 
been  no  action  of  the  bowels.  The  lips,  mouth,  and  tongue  were 
unhurt ;  but  the  soft  palate,  uvula,  tonsils,  and  pharynx  were  inflamed. 
The  pulse  was  rapid  and  feeble.  Pain  and  sickness  continued,  with 
intermissions ;  she  gradually  became  feebler  and  emaciated,  and  died 
one  hundred  and  sixteen  days  after  the  taking  of  the  poison.  The 
body  temperature,  which  at  first  rose  to  100-6°  Fahr.,  fell  before  death 

to  96°.  ^  , 

Treatment.— White  of  egg  and  milk  should  be  given.  Beyond 
this  there  is  little  to  be  done,  for  vomiting  occurs  from  the  poison  so 
freelv  that  there  is  no  necessity  to  empty  the  stomach. 

i*Ost-mortem  Appearances.— These  are  not  characteristic  of 
zinc,  but  must  be  recorded  as  facts.  They  are  the  natural  results  of 
strong  irritants,  with  slight  corrosive  power,  and  were_  probably  more 
due  to  the  free  hydrochloric  acid  than  the  chloride  of  zinc. 

In  the  case  of  an  infant,  aged  fifteen  months,  which  died  from  the 
effects  of  this  poison,  the  lining  membrane  of  the  mouth  and  throat 
was  white  and  opaque.  The  stomach  was  hard  and  leathery,  con- 
taining a  liquid  like  curds  and  whey.  Its  inner  surface  was  corrugated, 
opaque,  and  tinged  of  a  dark  leathern  hue.  The  lungs  and  kidneys 
were  congested.  The  fluid  of  the  stomach  was  found  to  contain 
chloride  of  zinc  {Med.  Times,  July  13th,  1850,  p.  47).  The  concentrated 
solution  of  chloride  of  zinc  is  both  a  corrosive  and  an  irritant  poison, 
exerting  also  occasionally  an  action  on  the  nervous  system.  In  a  case 
which  proved  fatal  at  Guy's  Hospital  in  1856,  the  coats  of  the  stomach 
were  excessively  thickened,  and  had  a  leathery  consistenc3%  In 
another  case,  the  stomach  is  described  as  being  shrivelled  up  and 
ulcerated  {Pharm.  Jour.,  January,  1867,  p.  420).  In  Markham's  case, 
the  stomach  was  so  constricted  at  the  intestinal  end  by  a  cicatrix,  that 
it  would  only  admit  a  crow-quill.  The  pyloric  opening  was  involved 
in  this  cicatrix,  which  was  about  one  quarter  of  an  inch  wide.  There 
was  no  other  sign  of  disease  in  the  body.  This  case  proves  that  death 
may  occur  from  the  poison  even  after  apparent  recovery.  Chloride  of 
zinc  may  destroy  life  either  by  producing  stricture  of  the  gullet  or 
pylorus,  or  by  its  chemical  action  on  the  lining  membrane  of  the 
stomach,  leading  to  a  loss  of  power  of  digestion,  emaciation,  and 
exhaustion.  In  1863  several  deaths  were  reported  to  have  taken 
place  in  consequence  of  "  Burnett's  Fluid  "  having  been  mistaken  for 
medicine.  In  one  of  these  a  lady  swallowed  a  wine-glassful  in  place  of 
fluid  magnesia.  She  sufi"ered  severely,  and  died  from  the  secondary 
consequences  of  the  poison  in  six  weeks.  In  another,  a  girl,  cet.  17, 
swallowed  half  a  wine-glassful  of  the  fluid,  and  died  from  the  effects  in 
less  than  two  hours.  The  symptoms  here  were  copious  vomiting  of 
frothy  mucus  with  shreds  of  membrane,  and  cramps  in  the  legs,  which 
were  drawn  up  to  the  abdomen.  In  Tuckwell's  case  (above),  with 
the  exception  of  the  cardiac  orifice,  which  was  healthy,  the  whole  of 
the  mucous  membrane  of  the  stomach  was  of  a  deep  red  colour, 
thickened,  and  softened.  This  redness  was  uniformly  intense,  as  far  as 
that  part  of  the  fundus  which  lay  in  contact  with  the  spleen  ;  here  the 
redness  was  deeper  than  elsewhere,  and  there  was  an  ulcer  of  the  size 
of  a  penny-piece,  wliicli  had  penetrated  the  coats  of  the  stomach,  but 
had  been  prevented  from  perforating,  partly  by  the  spleen,  which 
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formed  the  floor  of  the  ulcer,  partl}-^  by  adhesions  which  passed  from 
the  spleen  to  the  stomach.  The  pyloric  orifice  was  small  and  tight 
from  firm  contraction  of  the  sphincter ;  but  there  was  no  real  con- 
striction of  the  opening.  There  was  also  congestion  along  the  whole 
length  of  the  intestinal  canal.  (Other  cases,  in  which  the  symptoms 
and  appearances  were  somewhat  similar,  will  be  tound  reported  in  the 
Lancet,  1864,  1,  p.  35 ;  and  2,  p.  267.) 

Analysis. — The  sulphate  is  seen  in  white  prismatic  crystals,  closely 
resembling  in  appearance  Epsom  salts  and  oxalic  acid  ;  from  oxalic  acid 
it  is  distinguished  by  remaining  fixed  when  heated  on  platinum-foil ; 
from  Epsom  salts,  by  tests  applied  to  its  solution.    It  is  readily 
dissolved  by  water,  this  fluid  taking  up  about  one-third  of  its  weight  at 
ordinary  temperatures.    The  solution  has  a  slightly  acid  reaction,  and 
the  following  tests  may  be   appHed  to  it  for  the  detection  of  zinc. 
1.  Ammonia  and  potash  give  white  precipitates,  soluble  in  excess  of 
the   alkalies.     2.  Ferrocyanide  of  ■potassium,  a  white  precipitate. 
3.  Sulphuretted  hydrogen  and  sulphide  of  ammonia,  milky-white  preci- 
pitates, provided  the  solution  is  pure  and  neutral,  or  nearly  so.    If  the 
solution  is  very   acid,  sulphuretted  hydrogen   produces   no  effect 
whatever.    4.  Zinc  may  be  separated  in  the  metallic  state  by  placing 
in  the  solution  a  slip  of  magnesium  {vide  also  p.  552). 

In  Organic  Liquids sulphate  is  dissolved,  and  the  solution  is 
not  too  acid,  we  may  pass  into  it  a  current  of  sulphuretted  hydrogen 
gas ;  the  presence  of  zinc  is  immediately  indicated  by  a  milky-white 
precipitate ;  the  sulphide  may  be  collected  and  decomposed  by  boiling 
it  with  hydrochloric  acid.  The  solution  may  be  then  tested  for  zinc. 
This  compound  being  frequently  employed  as  an  emetic,  may  be 
innocently  present  in  an  organic  liquid,  or  in  the  contents  of  the 
stomach.  Sulphate  of  zinc  has  been  occasionally  fraudulently  added 
to  bread  (Horn's  Vierteljahrsschr.,  1870,  1,  323). 

Of  the  Chloride.— The  chlorine  may  be  detected  by  nitrate  ol  silver 
—the  zinc  by  the  tests  already  described.  If  a  portion  of  the  diluted 
solution  is  placed  in  a  platinum  capsule,  and  the  platinum  touched 
with  magnesium,  the  zinc  is  immediately  obtained  m  the  metaUic 

Zinc  can  be  detected  in  the  tissues  only  by  incineration  at  a  low 
temperature,  and  an  examination  of  the  ash.  The  chloride  is  however, 
sometimes  used  for  the  preservation  of  the  dead  body.  Ihis  miglit 
account  for  its  occasional  presence.  ^  ■  .    ^  /-d  n/r  t  o 

Case.— The  following  is  reported  by  Dr.  Mackintosh  {B.M.J.,^, 
1900,  p.  1706).  The  packet  contained  one  ounce  of  the  sulphate,  but 
it  is  'possible  that  she  swallowed  two  ounces  :— 

I  was  called  to  see  A.  0. ,  a  widow.aged  fifty-three  years  at  ^^^^^^^^^  P.m  on  J^^^^ 
1900.    She  was  said  to  have  swaUowed  a  large  packet  of  sulphate  of  zmc  at  some 
time  between  1  and  3  p.m.    She  was  suffering  ^o™,  «,evei;e  pam  m^]^  s^^^^^^ 
and  bowels,  paleness  of  the  countenance,  coldness  of  t.^^^f^'  ^^^JJ^Sl  I 
and  cold  sweats,  with  purging,  but  had  only  Yomited  about 
administered  a  large  amount  of  carbonate  of  soda  diluted  freely  tT^^^^^^Jf 
Copious  vomiting  of  a  white  fluid  ensued    showing  presence  of  caibonate  ot 
S   After  which  I  dii-ected  that  she  should  be  fr^rt^^ f^.^l^^^tt  °I 
Td  milk,  and  later  on,  when  signs  of  collapse  appeared,  whisky  ^^^^  JJ^^^^^i^^ 
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collapsed.  Every  effort  was  mado  to  revive  her,  but  she  died  iu  a  state  of  coUapse 
at  about  10.30  a.m.,  about  tweuty  hours  after  taking  the  poison.    Necropsy  made 

fortv-eisht  hours  after  death.  .         .  ,  ,  

Extenialli/.—The  body  was  well  nom-ishod :  post-mortem  hvidity  sbght,  decom- 

^°^^CamUtionofthe  Head  and  F/scem.— The  membranes  of  the  brain  were  congested, 
and  there  was  a  large  amount  of  blood-stained  serum  m  the  sinuses.  Ihe  brain 
wei^-hed  2|  lbs. ;  the  arteries  at  the  base  were  congested,  and  there  was  a  con- 
siderable amount  of  serous  fluid  in  the  left  ventricle,  and  a  little  m  the  right. 

Condition  of  Thorax  and  Viscera— Ihe  pleura  was  normal  and  non-adherent. 
Both  lungs  were  engorged  with  dark  blood.    Heart  normal,  although  slightly 

hypertrophied.  ,  .    ,  n    j-     i.  ;i 

Condition  of  AMomen  and  Viscera.— IhQ  stomach  contained  partiaUy  digested 
egg  and  milk.  The  mucous  membrane  lining  it  showed  patches  of  intense 
inflammation,  but  this  was  much  more  marked  in  the  small  intestines,  which  were 
inflamed  throughout.  The  inflammation  in  the  large  intestine  was,  again,  of  a 
patchy  character.  So  vivid  was  the  congestion  of  the  small  intestines  that  it  was 
plainly  visible  from  the  outside  before  they  were  slit  up.  Liver,  51  ozs.,  anaemic 
but  otherwise  normal.  Spleen,  soft  and  congested.  Left  kidney,  4^  ozs.,  and 
fatty;  right,  4  ozs.,  normal. 

Poisoning  by  Mercuey  and  its  Salts. 

Source  and  Methods  of  Occurrence.— Mercury  is  a  metal 
very  largely  indeed  used  in  arts,  commerce,  and  in  medicine.^  Its 
source  from  mines  is  interesting,  as  in  the  course  of  thus  obtaining  it 
for  commercial  purposes  the  workmen  appear  to  suffer  from  chronic 
affections  due  to  the  metal. 

The  following  forms  of  mercury  and  its  compounds  have  been 
known  to  cause  symptoms  of  poisoning : — 

1.  Mercury  in  metallic  form  ;  simple  medicinal  forms. 

2.  Calomel. 

3.  Mercuric  chloride  ;  corrosive  sublimate. 

4.  White  precipitate. 
6.  Red  precipitate. 

6.  Cinnabar  or  vermilion. 

7.  Cyanide  of  mercury. 

8.  Mercuric  sulphate. 

9.  Turpeth  mineral. 

10.  Nitrates  of  mercury. 

11.  Sulphocyanide  of  mercury. 

1.  Metallic  Mercury  is  not  usually  regarded  as  a  poison.  A  large 
quantity  of  it  in  the  fluid  state  may  often  be  swallowed  without 
affecting  health,  or  without  causing  more  uneasiness  than  that  which 
may  arise  from  its  great  weight.  It  may,  however,  when  swallowed 
produce  salivation  and  the  other  constitutional  effects  of  mercury.  It 
rapidly  passes  through  the  bowels.  If  the  mercury  is  breathed  or 
swallowed  in  a  state  of  vapour,  or  if  applied  to  the  skin  or  mucous 
membranes  in  a  state  of  minute  mechanical  division,  in  which  state  it 
appears  to  be  easily  susceptible  of  oxidation,  it  is  liable  to  be  absorbed, 
and  to  produce  a  poisonous  action  on  the  body.  The  effects  are  prin- 
cipally manifested  by  salivation,  trembling  and  involuntary  motions  of 
the  limbs,  loss  of  appetite,  and  emaciation.  These  symptoms  are 
occasionally  seen  in  workmen  engaged  in  trades  in  which  they  are 
exposed  to  the  inhalation  of  mercurial  vapours.  Cases  of  mercurial 
poisoning  are  not  so  frequent  as  those  of  poisoning  by  ai-senic.  Iu 
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England  and  Wales,  in  the  year  1891,  six  deaths  from  mercurial 
poison  were  recorded. 

Blue  pill  and  mercurial  ointment  are  preparations  in  which  mercury 
is  finely  divided,  and  probahly,  as  in  the  mixture  of  mercury  and  chalk, 
more  or  less  oxidised.  A  woman  is  reported  to  have  died  from  taking 
excessive  doses  of  blue  pill  {Med.  Times  and  Gaz.,  1863,  1,  p.  466). 
Blue  or  mercurial  ointment,  which  contains  nearly  half  its  weight  of 
mercury,  has  attracted  attention  by  reason  of  its  poisonous  effects  on 
cattle.  It  is  employed  for  the  purpose  of  dressing  sheep,  in  place  of 
arsenic,  and  twenty-five  tons  of  this  ointment  were  sold  in  one  year  by 
a  druggist  in  Boston,  chiefly  to  farmers.  Sheep  poisoned  with  mer- 
curial ointment  have  been  sent  for  sale  to  the  dead-meat  markets  in 
London.  This  is  an  (usually)  unsuspected  source  of  a  noxious  element 
in  food  for  human  beings. 

Mercury  with  chalk  is  commonly  regarded  as  an  innocent  medicinal 
compound  of  the  metal,  but  if  long  kept  and  exposed  to  light  a  portion 
of  the  mercury  passes  to  the  highest  state  of  oxidation,  and  thus  pro- 
duces a  poisonous  effect  upon  the  system.  This  may  account  for  the 
severe  symptoms  which  have  sometimes  resulted  from  this  preparation 
in  medicinal  doses.  Duncan  and  Seely  state  that  in  one  specimen 
which  should  have  contained  37-5  parts  of  metallic  mercury  4-05  parts 
had  become  converted  into  black  mercurous  oxide,  and  22*25  parts  into 
red  mercuric  oxide. 

2.  Calomel  {MerciLrous  Chloride— Subchloride  of  Mercury).— This 
substance,  although  commonly  regarded  as  a  mild  medicine,  is  capable 
of  destroying  life,  in  small  doses,  by  causing  excessive  salivation 
with  ulceration  and  gangrene,  and  in  large  doses  by  acting  as  an 
irritant  poison. 

3.  Corrosive  Sublimate.— This  substance  has  received  a  variety 
of  chemical  names.    It  has  been  at  various  times  called  Oxymuriate, 
Chloride,  Bichloride,  MercuHc  Chloride,  and  Perchloride  of  Mercury. 
To  prevent  any  confusion  from  scientific  chemical  nomenclature,  the 
old  and  popular  name  of  Coirosive  Sublimate,  expressing  the  principal 
properties  of  the  substance,  is  here  retained.    It  is  commonly  seen 
under  the  form  of  heavy  crystalline  masses,  or  of  a  white  crystalline 
powder.    Its  taste  is  powerfully  astringent  and  metallic,  so  that  no 
poisonous  quantity  of  it  could  be  easily  swallowed  without  a  person 
becoming  immediately  aware  of  it.    It  is  very  sokWe  m  water,  hot  or 
cold,  and  speedily  siAks  in  it,  in  which  properties  it  differs  striking  y 
from  arsenic.    Cne  hundred  grains  of  a  cold  saturated  solution  hold 
dissolved  about  seven  grains  of  corrosive  sublimate,  and  one  hundred 
parts  of  boiling  water  (212°  Fahr.)  will  dissolve  sixty  parts  of  the  poison. 
It  is  also  readily  dissolved  by  alcohol  and  ethen 

The  foUowing  note  from  the  Lancet,  2,  1893,  p.  506,  shows  one 
means  of  accidental  poisoning  by  corrosive  sublimate  :— 

' '  Anna  Euppert  was  charged  by  the  Pharmaceutical  Society  of  Ireland  with  seUing 
a  certaTskin  specific  containing  poison  and  with  not  being  duly  licensed  und^r 
the  Ph'^acy  A^t.  Evidence  was^Sdnced  proving  that  the  P-f  f  5°^^/^^^^^^^^^^^^^ 
which  was  known  as  '  Euppert's  Skin  Tonic,'  was  purchased  at  a  shop  i^Jiiat  on 
Street  over  the  door  of  which  was  the  name  of  Anna  Euppert.  The  poison  contained 
in  tSs  preparation  was  coiTOsive  sublimate  to  the  extent,  according  to  Professoi 
TichbSranalvSs  of  eight  grains  to  the  bottle.  We  have  had  occasion  ourse  ves 
S  suS  thTs  Sc'  to  analysis,  and  found  that  there  were  present  in  solution 


POISONING  BY  MERCURY. 


455 


1-6  £?rains  of  corrosive  sublimate  in  each  fluid  ounce,  so  that  a  bottle  of  H-pint 
capacity  would  hold  nearly  thirteen  grains  .of  perchlonde  of  mercury  a  foux  h  of 
which  Quantity  has  been  known  to  be  sufficient  to  produce  f^^f  .^^^^^"^^^^^ 
preparation  is  described  as  being  a  perfectly  harmless 

skin  and  removing  freckles.  It  is  true  that  it  is  recommended  for  exteinal  use 
oSy,  but  the  ease  with  which  mercurial  compounds  are  ^^^^'^^JJ^^Vror^^ 
is  well  known,  two  cases  of  death,  in  fact,  being^  on  record  as  resulting  from  the 
application  of  corrosive  sublimate  in  this  manner.' 

4.  White  Precipitate  {Ammonio-Mercuric  Chloride— Ammoniated 
Mercury).— In  1850,  a  woman  who  was  indicted  for  administering  this 
substance  to  her  husband,  owed  her  acquittal  to  the  lenient  assumption 
in  her  favour  that  it  was  not  a  poison.  Out  of  fourteen  cases  which 
the  author  collected,  in  which  white  precipitate  was  taken  in  doses 
varying  from  a  few  grains  to  forty,  two  only  proved  fatal ;  and  one  ot 
these  was  the  subject  of  a  trial  for  murder  {B.  v.  Moore,  Lewes  Lent 

Ass.,  1860).  ^         /.  Ti/T  \ 

5.  Red  Precipitate  (Mercuric  Oxide— Red  Oxide  of  Mercury).— 
This  substance  is  poisonous,  but  instances  of  poisoning  by  it  are  rare. 

6.  Cinnabar  — Vermilion    {Mercuric    Sid2)Mde).  —  The  term 
Cinnabar  is  applied  to  a  dark  and  heavy  compound  of  sulphur  and  mer- 
cury, while  Vermilion  is  the  same  substance  reduced  to  a  fine  powder.  It 
is  well  known  as  a  red  pigment,  and  is  sometimes  employed  in  colouring 
confectionery  and  wafers.    It  is  stated  to  have  proved  fatal  to  animals 
in  the  proportion  of  from  thirty  to  seventy  grains  when  applied 
externally  to  a  wound.    Cinnabar  is  sometimes  used  for  giving  a  red 
colour  to  ointments,  e.g.,  sulphur  ointment,  and  it  is  also  employed  as  a 
colouring  matter  in  vulcanised  rubber  for  mounting  artificial  teeth. 
Although  this  insoluble  compound  of  mercury  cannot  be  regarded  as 
an  active  irritant  poison  in  the  stomach,  the  placing  of  it  in  such  a 
situation  that  it  should  be  always  in  contact  with  the  mucous  fluids  of 
the  mouth  is  liable  to  lead  to  the  usual  consequences  of  chronic  poison- 
ing by  mercury.     Mr.  Frank  Farmer  informs  the  editor  that  this 
substance  is  still,  in  1904,  used  to  colour  the  cheaper  forms  of  rubber 
used  for  palates.    It  is  excluded  from  the  better  class  goods  (prices 
respectively  are  8s.  and  26s.  a  pound),  the  substitute  is  a  trade  secret, 
but  guaranteed  free  from  mercury.    Mr.  Farmer  has  seen  many  cases 
of  unpleasant  results  from  the  cheap  rubber.    In  1864  a  medical  man 
consulted  the  author  under  the  following  circumstances.    Upon  the 
recommendation  of  a  dentist,  he  had  worn  this  red  composition  as  a 
frame  for  false  teeth,  in  place  of  gold.  After  some  time  he  perceived  a 
metallic  taste  in  his  mouth,  the  gums  became  inflamed  and  ulcerated, 
there  was  great  weakness  and  want  of  nervous  power,  with  pains  in  the 
loins  and  an  eruption  on  the  legs.    When  the  composition  was  re- 
moved these  symptoms  abated.    The  substance  contained  a  large 
quantity  of  vermilion  :  it  had  been  mixed  with  the  sulphur  and  rubber 
to  give  the  appearance  of  the  red  colour  of  the  gums.  Wells  has  directed 
the  attention  of  professional  men  to  accidents  of  this  nature.  A  patient 
of  his,  who  had  been  provided  with  a  frame  of  this  description  for  the 
upper  and  lower  jaws,  perceived,  soon  after  wearing  it,  a  metallic  taste 
in  his  mouth.    His  health  failed,  he  lost  his  appetite  and  became 
emaciated  :  he  suffered  from  flatulency,  foetid  breath,  and  looseness  of 
the  bowels  :  liis  pulse  was  100  and  weak,  and  his  tongue  coated  with  a 
white  film.    Tliis  man  was  peculiarly  sensitive  to  the  action  of  mercury. 
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He  left  off  wearing  the  teeth,  and  became  gradually  better  and  stronger 
{B.  M.  J.,  1868,  2,  p.  266). 

Sutro  published  a  short  abstract  of  a  case  in  which  the  vapour  of 
vermilion,  applied  externally,  produced  severe  symptoms.  A  woman, 
by  the  advice  of  a  quack,  applied  this  vapour  to  a  cancerous  breast. 
She  employed  three  drachms  of  vermilion,  and  covered  herself  with  a 
sheet,  so  that  the  vapour  should  only  reach  the  body  externally.  After 
three  fumigations,  she  sulfered  from  severe  salivation  and  violent  fever, 
which  continued  for  four  weeks.  The  right  arm  became  oedematous 
(Med.  Times,  September  27th,  1845,  p.  17). 

7.  Cyanide  of  Mercury  {Mercuric  Cyanide). — This  substance  is 
an  active  poison,  and  has  caused  death  in  at  least  two  instances.  In  1823, 
a  person  who  had  swallowed  twenty  grains  of  this  compound  was  imme- 
diately seized  with  all  the  symptoms  of  poisoning  by  corrosive  sublimate, 
and  died  in  nine  days.  There  was  continued  vomiting,  with  excessive 
salivation,  ulceration  of  the  mouth  and  throat,  suppression  of  urine, 
purging,  and  lastly,  convulsions  of  the  extremities.  On  inspection, 
the  mucous  membrane  of  the  stomach  and  intestinal  canal  was  found 
extensively  inflamed  (Orfila,  vol.  1,  p.  735).  Cliristison  quotes  a  case 
in  which  ten  grains  destroyed  life  within  the  same  pe)-iod  of  time 
(op.  cit.,  p.  427).  As  a  poison,  the  cyanide  is  not  much  inferior  in 
activity  to  corrosive  sublimate,  but  it  has  no  corrosive  pi'operties. 

8.  Mercuric  Sulphate. — A  case  of  suicide  from  this  corrosive 
poison  occurred  in  November,  1891. 

9.  Turpeth  Mineral  {Basic  Mercuric  Sidphate — Subsidphate  of 
Mercury). — Fatal  cases  of  poisoning  by  this  compound  are  by  no  means 
common.    Although  insoluble  in  water,  it  is  undoubtedly  an  irritant 
poison,  and  is  capable  of  causing  death  in  a  comparatively  small  dose. 
A  well-marked  instance  of  its  fatal  operation  was  communicated  to  the 
Pathological  Society  in  1847.    A  boy,  set.  16,  swallowed  one  drachm  of 
this  preparation.    It  produced  a  burning  sensation  in  the  mouth  and 
throat,  and  vomiting  in  ten  minutes.    In  about  an  hour  there  was  pale- 
ness, with  anxiety  of  countenance,  coldness  of  the  surface,  constant 
sickness,  sense  of  heat  and  constriction  in  the  throat,  and  burning  pain 
in  the  stomach,  with  cramp.    The  m-itability  of  the  stomach  continued 
in  spite  of  treatment,  and  after  two  days  there  was  salivation,  with 
mercurial  fcetor.    The  gums  acquired  a  deep  bluish  tint,  and  began  to 
ulcerate.    The  patient  died  in  about  a  week  after  taking  the  poison, 
without  convulsions,  and  without  suffering  at  any  period  from  symptoms 
of  cerebral  disturbance.     The  principal  appearances  in  the  body  were 
inflammation  of  the  gullet,  its  mucous  membrane  at  the  lower  part 
peeling  off;  the  inner  surface  of  the  stomach  near  the  two  openings 
(cardia  and  pylorus)  was  covered  with  petechial  spots  ;  the  small  intes- 
tines were  conti-acted,  the  inner  coat  reddened,  and  petechial  spots  were 
found,  but  chiefly  in  the  large  intestines.   The  parotid  and  submaxillary 
glands  were  swollen.    Mercury  was  detected  in  the  intestines  (MecZ. 
Gaz.,  vol.  39,  p.  474).    Another  case  was  the  subject  of  a  trial  for 
manslaugliter  at  the  Stafibrd  Lent  Assizes,  1862.    A  young  man,  set.  27, 
by  the  mistake  of  a  druggist,  was  supplied  with  turpeth  mineral  in  place 
of  ^Ethiop's  mineral.    He  swallowed  about  forty  grains  of  it,  on  an 
empty  stomach,  with  a  like  quantity  of  cream  of  tartar  and  treacle.  In 
ten  minutes  he  was  seized  with  violent  vomiting  and  purging,  the  pulse 
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was  slow  anil  small,  the  skin  cold  and  clammy,  and  there  was  pani  in 
the  abdomen,  especially  in  the  region  of  the  stomach.  Under  treatment 
the  symptoms  of  irritation  abated,  but  never  entu-ely  subsided,  and  he 
died  quietly  on  the  eleventh  day  after  taking  the  poisonous  mixture. 
On  inspection  the  principal  appearances  were  softening  of  the  mucous 
membrane  of  the  stomach  and  intestines,  with  patches  of  infiammation, 
and  dark  discoloration.  A  small  portion  of  the  liver  yielded  mercury 
when  treated  with  copper  and  hydrochloric  acid. 

10.  Nitrates  of  Mercury.— These  are  corrosive  poisons  which  are 
used  for  various  purposes  in  the  arts.  They  are  solid  white  salts, 
easily  dissolved  by  cold  water  when  there  is  a  little  excess  of  acid 
present.    The  acid  mercuric  nitrate  has  caused  death. 

11.  Sulphocyanide  of  Mercury  is  the  chief  constituent  of  the 
articles  known  as  Pharaoh's  serpents;  it  is  stated  not  to  be  very 
poisonous,  yet  in  a  case  in  which  these  gave  rise  to  an  action  {vide 
Lancet,  1,  i897,  p.  605),  a  lady  ate  a  "  serpent  "  by  mistake  and  was 
very  ill. 

"Toxicity  and  Fatal  Dose. — Mercury  offers,  in  contrast  to  arsenic, 
a  remarkable  illustration  of  the  difference  produced  by  chemical  com- 
bination so  far  as  toxicity  is  concerned.  For  instance,  the  difference 
between  the  amount  of  calomel  and  of  corrosive  sublimate  that  can  be 
given  without  a  likelihood  of  any  unpleasant  symptoms  is  very  extra- 
ordinary ;  three  grains  of  the  latter  would  almost  inevitably  entail  death 
if  not  vomited,  whereas  three  grains  of  the  former  is  but  a  very  ordinary 
medicinal  dose.  The  fact  that  the  so-called  persalts  of  mercury  are 
many  times  more  active  than  the  subsalts  (the  chloride  and  iodide  are 
the  common  medicinal  examples),  forms  a  very  important  item  in  the 
answer  to  the  question,  "Was  this  person  poisoned  b}^  mercury?  "  It 
will  be  further  noted  under  the  analysis. 

Of  the  various  preparations  and  salts  of  mercury  the  fatal  doses  of 
which  have  been  recorded,  the  following  may  be  cited  : — 

The  smallest  doses  of  corrosive  sublimate  which  have  destroyed  life 
are  tico  and  three  grains  respectively.  These  were  the  cases  of  children  ; 
the  quantities  were  accurately  determined  from  the  fact  of  its  having 
been  made  up  by  mistake  for  calomel,  which  it  was  intended  to  prescribe 
{Lancet,  1845,  p.  297).  It'  is  probable  that,  under  favourable  circum- 
stances, from  three  to  five  grains,  or  even  less,  would  destroy  an  adult. 
Persons  who  had  taken  large  doses  have  been  known  to  recover  when 
remedies  were  timely  administered,  or  early  vomiting  was  produced  {Med. 
Times  and  Gaz.,  1860,  1,  p.  162)  ;  and  sometimes  recovery  has  been 
wrongly  attributed  to  the  remedy.  A  man  swallowed  eighty  grains  of 
corrosive  sublimate  dissolved  in  whisky  and  water.  In  ten  minutes  violent 
vomiting  occurred.  A  mixture  of  albumen  and  milk  was  first  given, 
and  in  about  twenty-five  minutes,  gold-leaf  Avith  reduced  iron  made  into 
a  bolus.  Some  warm  water  had  been  previously  administered  in  order 
to  clear  the  stomach  of  any  albumen  or  mucus.  Vomiting  recurred  with 
less  violence,  the  matters  being  mixed  with  gold-leaf.  On  the  next 
day  there  was  no  salivation,  and  in  about  eight  days  the  man  per- 
fectly recovered  {Amer.  Jour.  Med.  ScL,  April,  1863,  p.  340).  The 
recovery  was  attributed  to  the  gold  and  iron,  but  there  is  no  evidence 
that  the  metals  had  exerted  any  action  in  decomposing  the  corrosive 
sublimate ;  on  the  contrary,  the  particles  of  gold-leaf  rejected  after  the 
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administration  of  the  antidote  were  a^jparently  unchanged.  The 
recovery  was,  douhtless,  due  to  the  early  vomiting,  and  the  free  use 
of  albumen  and  milk. 

Pavy's  experiments  on  dogs  and  rabbits  show  that  white  precipitate 
is  a  more  formidable  poison  than  it  was  formerly  supposed  to  be.  The 
greater  number  of  recoveries  were  probably  owing  to  the  substance  being 
early  ejected  by  vomiting.  Babbits,  which  do  not  vomit,  were  killed  by 
a  dose  of  four  or  five  grains  in  a  few  hours.  After  death,  mercury  was 
found  deposited  in  various  organs,  but  more  in  the  kidneys  than  in  the 
other  viscera.  (For  additional  facts  connected  with  the  action  of  this 
poison,  see  Guy's  Hosp.  Eep.,  1860,  p.  483.) 

Of  turpeth  mineral,  forty  and  sixty  grains  respectively  have  proved, 
fatal  {vide  ante). 

Of  nitrate  of  mercury  a  drachm  has  proved  fatal,  probably  more  due 
to  the  nitric  acid  than  to  mercury. 

Of  the  cyanide  twenty  grains  have  proved  fatal  {vide  ante). 

As  facts  these  doses  may  remain,  but  owing  to  the  vomiting  in  cases 
in  man  they  tell  us  nothing  as  to  the  real  amount  necessary  to  kill  after 
absorption. 

There  can  be  no  doubt,  too,  that  mercury  is  a  drug  for  or  against 
which  many  people  have  an  idiosyncrasy.  Thus,  in  1881,  Sir  Thos. 
Stevenson  was  consulted  respecting  a  lady  whose  Hfe  was  brought_  into 
jeopardy  by  the  administration  of  one  dose  of  l-32nd  of  a  grain  of 
corrosive  sublimate.  There  were  the  symptoms  of  severe  irritant 
poisoning,  and  collapse,  followed  by  salivation.  It  was  clearly  demon- 
strated by  two  independent  analyses  that  the  single  dose  of  medicme 
contained  only  the  l-32nd  of  a  grain  of  the  poison.  This  is  a  very  excep- 
tional case,  but  every  physician  is  aware  of  the  tolerance  of  children 
towards  calomel.  .  . 

Duration. — The  symptoms  in  acute  cases  come  on  within  a  very 
few  minutes.  They  are  rarely,  if  ever  (the  editor  cannot  find  a  case 
of  delay),  delayed"  more  than  ten  minutes,  thus  contrasting  rather 
markedly  with  arsenic,  q.v.  ,    ^  j 

In  an  acute  case,  a  person  commonly  dies  m  from  one  to  five  days ; 
but  death  may  take  place  much  sooner  or  later  than  this.    In  the 
shortest  fatal  case  on  record,  the  quantity  of  poison  ta^en  was  not 
ascertained,  but  the  man  died  in  less  than  half  an  hour  {   On  i'oisons 
Cor   Sub).     In  a  case  reported  in  the  Edin.  Month.  Jour.,  IbbU, 
vol  'l,  p.  958,  an  adult  who  took  from  sixty  to  eighty  grams  of  corro- 
sive sublimate,  did  not  die  until  the  twelfth  day.    On  the  first  day  there 
was  no  complaint  of  pain  in  the  gullet  or  stomach;  the  throat  was 
painful  on  the  second  day,  and  the  mouth  and  gums  were  affected  on 
ihe  third  day.    On  the  eighth  day  the  man  had  apparently  recovered 
but  he  gradually  became  weaker,  and  died  on  the  twelfth  day.    In  one 
■  case  {Lancet,  1862,  1,  p.  119),  a  large  dose  of  coiTOSive  sublimate 
(112  grains)  caused  death  in  three  hours  and  a  quarter.    In  anotliei , 
which  occurred  in  1861,  about  five  grains  of  corrosive  sublimate  caused 
death  in  six  days  :  in  both  cases  the  poison  was  taken  in  solution. 

SvmDtomS.— In  extreme  cases  there  is  a  very  marked  distinction 
to  be  drawn  between  the  syn.ptoms  of  acute  and  chronic  mercurial 
noisoning  though  it  must  be  admitted  that  in  many  cases  the  symptoms 
fonns  o^ccur  together.    Summed  up  in  a  line,  the  acute  cases 
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are  ones  of  irritant  (to  the  stomach)  poisoning,  the  chronic  ones  shoxv 
effects  on  the  organs  (ghincls,  nerves,  etc.),  into  which  the  mercury  is 

absorbed.  ,      .  ,  , 

In  the  acute  cases  the  particular  salt  swallowed  seems  to  have  no 

In  the  first  place  there  is  perceived  a  strong  metallic  taste  in. the 
mouth,  often  described  as  a  coppery  taste;  and  there  is  during  the  act 
of  swallowing  a  sense  of  constriction  almost  amounting  to  suttocation, 
with  burning  in  the  throat,  extending  downwards  to  the  stomach,  in 
a  few  minutes  violent  pain  is  felt  in  the  abdomen,  especially  m  the 
region  of  the  stomach,  and  increased  by  pressure.    Pain  m  the  abdo- 
men has  been  sometimes   wholly   absent.    There  is  nausea,  with 
frequent  vomiting  of  long  stringy  masses  of  white  mucus,  mixed  with 
blood ;  and  this  is  followed  by  profuse  purging.    The  countenance  is 
sometimes  swollen  and  flushed,  in  other  cases  it  has  been  pale  and 
anxious.    The  pulse  is  small,  frequent,  and  irregular,  and  is  scarcely 
perceptible  when  the  symptoms  become  aggravated.    The  tongue  is 
white  and  shrivelled— the  skin  cold  and  clammy,  the  respiration  diffi- 
cult;  and  death  is  commonly  preceded  by  fainting,  convulsions,  or 
general  insensibility.    The  external  parts  of  the  mouth,  when  examined, 
are  swollen,  and  sometimes  present  an  appearance  as  if  the  cavity  has 
been  washed  with  a  solution  of  nitrate  of  silver:  the  lips  are  often 
swollen.    Suppression  of  the  urine  has  also  been  frequently  noticed 
atQong  the  symptoms.    It  existed  in  a  well-marked  case  of  poisoning 
by  this  substance  :  the  patient  lived  four  days,  but  did  not  pass  any 
urine   during   the   whole   of  this  time  (Guy's  Hosp.  Rep.,  1844, 
p.  24).    This  symptom  was  observed  in  a  case  reported  by  Wegeler 
(Casper's  Wochenschrift,  January,  1846,  p.  30),  in  which  a  youth, 
set.  17,  swallowed  three  drachms  of  this  poison,  and  died  on  the  sixth 
day.    During  the  last  three  days,  no  urine  was  secreted.    The  case 
was  otherwise  remarkable  from  the  fact  that  no  pain  was  experienced 
on  pressure  of  the  abdomen,  and  that  the  pulse  underwent  no  change 
until  shortly  before  death.    In  another  case,  in  which  twenty  grains  of 
corrosive  sublimate  in  solution  were  swallowed,  suppression  of  urine 
and  salivation  came  on  on  the  third  day,  and  the  patient  died  on  the 
ninth  day  {Lancet,  December  13th  and  27th,  1845,  pp.  650,  698).  In 
another  case  the  quantity  of  urine  secreted  was  small,  and  it  produced  a 
scalding  pain  when  voided  {Prov.  Med.  Jour.,  November  18th,  1843, 
p.  126).   In  this  instance  there  was  no  purging. 

The  external  application  of  corrosive  sublimate  to  tumours  or 
ulcers  may  destroy  life  with  all  the  usual  symptoms  of  acute  mercurial 
poisoning.  At  the  "Winchester  Lent  Assizes,  1859  {R,  v.  Crook),  a 
quack  was  convicted  of  manslaughter  by  applying  corrosive  sublimate 
in  powder  to  a  cancerous  tumour  in  the  face  of  deceased.  The  man 
suffered  from  the  usual  symptoms.  After  death  the  bowels  were  found 
extensively  inflamed  and  ulcerated.  Corrosive  sublimate  was  detected 
in  the  diseased  part.  A  girl,  cet.  9,  died  from  the  effects  of  this 
poison,  locally  applied  to  the  scalp  for  the  treatment  of  ringworm. 
The  liquid  applied  was  alcohol  containing  eighty  grains  of  corrosive 
sublimate  to  the  ounce.  She  suffered  from  mercurial  poisoning  in  a 
severe  form,  and  died  on  the  fifth  day  after  the  application  (see  Pharm. 
Jour.,  September  9th,  1871,  p.  216;  Lancet,  1871,  2,  413;  and  Med. 
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Times  and  Gaz.,  1871,  2,  358).  No  idiosj'ncrasy  is  required  to  account 
for  death  under  such  circumstances.  In  the  first  edition  of  the  author's 
work  "  On  Poisons  "  (1848),  p.  394,  fatal  cases  are  related  of  poisoning 
by  corrosive  sublimate  through  the  unbroken  skin.  Two  brothers  thus 
lost  their  lives,  the  one  dying  on  the  fifth  and  the  other  on  the  eleventh 
day. 

This  poison  differs  from  arsenic  :  1,  in  having  a  well-marked  taste ; 
2,  in  producing  violent  symptoms  in  a  few  minutes ;  and  3,  in  the  fact 
that  the  evacuations  are  more  frequently  mixed  with  blood.  The 
symptoms  produced  by  corrosive  sublimate,  in  the  first  instance, 
resemble  those  of  cholera  ;  if  the  individual  should  survive  several  days, 
they  are  more  like  those  of  dysentery — violent  straining,  and  mucous 
discharges  mixed  with  blood,  being  very  frequently  observed. 

A  man,  ret.  54,  swallowed  two-pennyworth  of  the  poison  (a  quarter 
of  an  ounce)  at  11  a.m.  When  seen,  soon  afterwards,  he  was  on  the 
bed  in  a  state  of  great  prostration  ;  his  skin  was  blanched,  and  covered 
with  a  cold  clammy  perspiration ;  he  vomited  a  thick,  stringy,  glairy 
substance.  There  was  intense  pain  over  the  abdomen,  and  great 
purging  with  discharge  of  blood ;  the  pulse  was  scarcely  perceptible, 
the  tongue  and  the  interior  of  the  mouth  were  perfectly  white  from  the 
local  action  of  the  poison.  AVhite  of  egg  was  given  freely,  and  a 
mustard  poultice  applied  to  the  abdomen.  At  one  o'clock  he  vyas 
more  depressed.  At  a  quarter  past  two  he  expired.  An  inspection 
was  made  twenty-four  hours  after  death.  The  external  coat  of  the 
stomach  was  of  a  deep  red  colour.  The  mucous  membrane  internally 
had  the  appearance  of  a  piece  of  dark  crimson  velvet,  owing  to  the 
large  quantity  of  blood  extravasated.  The  intestines  here  and  there 
were  reddened.  The  large  omentum  for  about  an  inch  from  the 
stomach  was  of  a  deep  crimson  hue.    The  other  organs  were  healthy. 

In  another  case,  in  which  five  grains  of  the  poison,  dissolved  in 
vinegar,  were  swallowed  by  a  man,  set.  25,  the  following  symptoms  were 
observed.    Immediately  after  swallowing  it,  he  felt  a  burnnig  heat  m 
his  throat,  and  vomited  freely.    In  two  hours,  there  was  great  pam  m 
the  abdomen,  he  passed  blood  in  his  evacuations,  and  brought  up  a 
thick  yellow  frothy  matter,  tinged  with  blood.    There  was  suppres- 
sion of  urine.    He  died  on  the  sixth  day.    On  inspection,  the  gullet 
presented  marks  of  the  local  action  of  the  poison.    The  mucous  mem- 
brane of  the  stomach  was  reddened,  and  throughout  minutely  injected. 
There  was  no  appearance  of  corrosion.    The  small  intestines  at  then- 
lower  part,  as  well  as  the  large  intestines,  were  deeply  injected.  Ihe 
cfficum  was  but  slightly  afiected.    Seven  ounces  of  the  liver,  and  mie- 
half  of  the  stomach,  yielded  only  minute  traces  of  mercury,  ilie 
greater  part  of  the  poison  had  been  discharged  by  vomiting  or  by 
elimination  during  the  six  days  which  the  patient  survived.  Ihus 
in  spite  of  the  removal  of  the  poison  from  the  stomach,  the  case  may 
prove  fatal.    Eade  reported  a  case  in  which  a  man  swallowed  a  lump  ot 
corrosive  sublimate :  it  was  ejected  from  his  stomach  m  about  aii  hour. 
It  was  then  smooth  on  the  surface,  and  weighed  about  one  drachm. 
The  usual  symptoms  of  mercurial  poisoning  followed,  with  suppression 
of  ui-ine.    There  was  slight  saUvation  on  the  fifth  day,  and  the  man  died 
on  the  eighth  day.    Mercury  was  found  in  the  liver  {Lancet,  ib{0, 
1,  p.  303). 
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In  the  following  case,  reported  in  the  Med.  Oaz.,  vol.  6,  p.  315,  it 
is  probable  that  free  nitric  acid  shared  in  the  event.  A  boy  dissolved 
some  mercury  in  strong  nitric  acid,  and  swallowed  about  a  teaspoonlul 
of  the  solution.  Soon  afterwards  he  suffered  excruciating  pain  in  the 
throat,  gullet,  and  stomach :— there  was  great  anxiety,  with  cold  skin 
small  pulse,  colic  and  purging.  He  became  gradually  weaker,  and  died 
in  about  two  hours  and  a  half.  On  inspection,  the  throat,  gullet,  and 
stomach  were  found  corroded  and  inflamed.  Although  he  survived  so 
short  a  time,  the  mucous  membrane  of  the  stomach  was  of  a  deep  red 
colour.  The  author  met  with  a  case  in  which  the  application  of 
mercuric  nitrate  to  the  throat  as  an  escharotic,  caused  immediate  death 
by  asphyxia  (Guy's  Hosp.  Eep.,  1850,  p.  206).  Acid  nitrate  of  mer- 
cury has  often  been  employed  by  accoucheurs  as  a  local  application 
in  diseases  of  the  neck  of  the  uterus.  In  one  instance  in  which  it  was 
thus  used,  the  ordinary  symptoms  of  mercurial  poisoning  showed  them- 
selves, and  the  patient  appears  to  have  suffered  severely  {Med.  Oaz., 
vol.  45,  p.  1025).  In  another  case  the  application  of  the  acid  nitrate  to 
the  skin  produced  an  eschar,  and  under  the  symptoms  of  mercurial 
poisoning  caused  the  death  of  the  patient  on  the  ninth  day.  The 
mucous  membrane  of  the  stomach  and  intestines  presented  an  arbores- 
cent redness,  with  patches  of  ecchymosis.  Mercury  was  found  in  the 
liver  {Edin.  Month.  Jour.,  1864,  p.  168). 

At  the  Leicester  Summer  Assizes,  1857,  a  girl  was  charged  with 
administering  nitrate  of  mercury  to  her  mistress  {B.  v.  E.  Smith). 
The  evidence  showed  that  the  accused  had  put  the  poison  into  some 
camomile  tea  prescribed  for  the  prosecutrix.  Only  a  small  quantity 
was  taken,  as  the  tea  had  a  nauseous  taste.  The  symptoms  were,  a 
burning  sensation  in  the  throat  and  stomach,  violent  vomiting,  and 
severe  pain  in  the  abdomen.  The  woman  recovered.  In  one  case 
death  took  place  under  the  usual  symptoms  from  the  external  applica- 
tion of  the  nitrate  in  a  liniment  {Edin.  Month.  Jour.,  August,  1864, 
p.  167). 

With  regard  to  white  precipitate,  a  fatal  result  is  much  less 
common,  and  the  dose  required  is  much  greater.  The  symptoms  which 
it  produces  are  violent  vomiting,  cramps,  purging,  and  pain  in  the 
stomach,  with  convulsions.  After  death  there  is  more  or  less  inflam- 
mation of  the  stomach  and  bowels.  A  woman,  set.  30,  swallowed  a 
pennyworth  of  white  precipitate,  and  shortly  afterwards  a  penny- 
worth of  acetate  of  lead.  In  half  an  hour  there  was  violent 
vomiting,  with  pain  over  the  whole  of  the  abdomen.  An  hour  and  a 
half  afterwards  the  symptoms  were,  in  addition  to  the  abdominal  pain, 
great  thirst  and  a  comatose  condition.  On  the  second  day  there  was 
slight  tenderness  of  the  gums,  a  flow  of  saliva,  flushed  face,  with  great 
tenderness  of  the  abdomen  ;  and  on  the  fourth  day  profuse  salivation. 
This  subsided  on  the  tenth  day,  and  the  woman  recovered  {Med.  Times 
and  Gaz.,  1863,  2,  p.  645).  A  young  woman  swallowed  about  thirty 
or  forty  grains  of  this  substance  by  mistake  for  carbonate  of  sodium. 
The  chief  symptoms  were  pain  in  the  stomach  and  a  spasmodic  twitch- 
ing of  the  muscles  of  the  left  arm  and  leg:  These  spasms  continued  for 
twenty-four  hours.  Emetics  were  given,  and  she  recovered  {Lancet, 
1871,  2,  p.  540). 

In  1877,  a  woman,  cet.  80,  was  admitted  into  Guy's  Hospital  three 
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hours  and  a  half  after  having  taken  two-pennjf worth,  or  "  a  good 
teaspoonful,"  of  white  precipitate.  "Within  a  few  minutes  of  swallowing 
the  poison  vomiting  and  severe  burning  pain  in  the  stomach  came  on. 
Twenty  minutes  after  administration  an  emetic  of  ipecacuanha  was 
given.  On  admission  an  emetic  of  sulphate  of  zinc  was  administered. 
The  expression  was  anxious,  the  pulse  and  respiration  were  quickened; 
there  was  great  thirst,  severe  vomiting,  and  great  pain  in  the  abdomen. 
The  bowels  acted  frequently.  She  made  a  good  recovery,  and  was 
discharged  in  nine  days,  no  salivation  having  appeared. 

In  1878,  a  man,  rot.  66,  took  thirty  grains  of  white  precipitate.  He 
vomited  almost  immediately.  With  the  exception  of  a  feeling  of 
soreness  in  the  throat  his  symptoms  were  not  severe.  In  1879,  a 
third  case,  that  of  a  woman,  set.  26,  was  admitted  into  Guy's  Hospital. 
The  patient  had  taken  three-pennyworth  of  white  precipitate  in  milk. 
There  was  speedily  severe  burning  pain  in  the  region  of  the  stomach, 
and  a  metallic  taste  in  the  mouth.  She  vomited  on  admission,  and  the 
vomit  was  found  by  Sir  Thos:  Stevenson  to  contain  white  precipitate. 
An  emetic  of  sulphate  of  zinc  and  ipecacuanha  was  speedily  followed  by 
renewed  vomiting.  Purging  set  in  next  day.  The  woman  recovered. 
Four  days  after  the  administration  of  the  poison  salivation  appeared 
and  continued  for  a  few  days. 

In  1887,  a  lady  took  a  powder  of  twenty  grains  of  white  precipitate 
dispensed  in  mistake  for  sulphide  of  ammonium.  She  speedily  vomited, 
and  was  seriously  ill  and  profusely  salivated  for  some  time. 

The  result  of .  red  precipitate  is  the  same.  The  following  case 
occurred  at  Guy's  Hospital  in  1833.  A  woman,  set.  22,  who  had 
swallowed  a  quantity  of  red  precipitate,  was  brought  in  labouring  under 
the  following  symptoms  : — The  surface  was  cold  and  clammy,  there  was 
stupor  approaching  to  narcotism,  frothy  discharge  from  the  mouth,  and 
occasional  vomiting :  the  vomited  matters  contained  some  red  powder 
which  was  proved  to  be  red  precipitate.  There  was  considerable  pain 
in  the  abdomen,  increased  by  pressure ;  and  there  were  cramps  in  the 
lower  extremities.  On  the  following  day  the  throat  and  mouth  became 
painful,  and  she  complained  of  a  coppery  taste.  The  treatment  con- 
sisted in  the  use  of  the  stomach-pump,  and  the  free  administration  of 
albumen  and  gluten.  She  left  the  hospital  four  days  afterwards,  still 
under  the  influence  of  mercury.    The  quantity  of  oxide  taken  was  not 

ascertained.  ,    tt     ■   ^     i    i  j  ^  i 

In  1879,  a  woman  was  treated  in  Guy  s  Hospital,  who  had  taken 
red  precipitate  and  laudanum.  Severe  abdominal  pain,  vomiting,  and 
bloody  purging,  were  the  most  prominent  symptoms.  The  woman 
recovered  without  salivation.  .,i      j    ■^■  -u 

Chronic  Poisoning— If  mercurial  salts  are  used  with  devilish 
cunning"  for  homicidal  purposes  we  may  get  a  succession  of  mild 
attacks  of  the  acute  symptoms  with  remissions ;  such  cases  are,  how- 
ever, rare,  and  chronic  cases  more  commonly  arise  from  unintentional 
medicinal  overdoses  or  from  working  amongst  the  vapours  of  mercury 
or  the  dust  of  its  salts.  There  are  colicky  pains,  with  nausea  vomiting, 
general  uneasiness,  and  depression.  The  salivary  glands  become 
inflamed  and  painful ;  the  tongue  and  gums  are  red,  swollen,  and  some- 
times ulcerated,  and  there  is  fcetor  of  the  breath.  A  deep  blue  hue 
ewhat  like  that  observed  in  poisoning  by  lead,  is  sometimes  found 
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around  the  edges  of  the  gums.  The  Patient  experiences  d  fficulty  of 
swallowing  and  breathing.  The  constitutional  effects  are  indicated  by 
looseness  of  the  bowels,  difficulty  of  breathing,  spitting  of  blood,  cough, 
general  trembling  or  convulsive  movements  of  the  limbs  and  palsy,  with 
slow  fever  and  emaciation,  under  which  the  patient  sinks.  One  ot  tlie 
most  marked  effects  of  slow  or  chronic  poisoning  by  mercurial  prepara- 
tions is  salivation,  or  ptyalism,  indicated  by  an  increased  flow  ot  saliva. 
This  is  by  no  means  a  necessary  symptom  in  cases  of  acute  poisoning 
by  corrosive  sublinmte,  but  it  not  unfrequently  shows  itself  about  the 
second  or  third  day.  In  some  instances  the  patient  dies  too  rapidly 
for  this  effect  to  follow ;  but  even  when  he  survives  some  days, 
salivation  is  not  always  observed.  In  placing  reliance  upon  this 
symptom,  it  must  be  remembered  that  salivation  may  arise  from  a 
variety  of  causes  irrespective  of  the  use  of  mercury.  Another  result  is 
the  pecuHar  mercurial  erethism,  as  it  is  termed,  or  affection  of  the 
nervous  system.  There  is  great  mental  excitability  of  the  patient  to 
external  impressions.  An  unusual  word  disturbs  him  ;  and  the  question 
of  the  physician  may  cause  him  to  grow  pale,  stammer,  and  become 
profoundly  agitated.  »  He  is  anxious  without  reason,  sleepless,  and 
disturbed  by  dreams.  This  condition  after  a  variable  period  passes 
into  the  stage  of  mercurial  tremor,  or  "  trembles,"  as  it  is  vulgarly 
termed.  The  tremor  begins  in  the  tongue,  face,  and  arms,  as  a  slight 
quivering,  especially  noticeable  when  the  patient  speaks,  and  it  increases 
till  convulsive  twitchings  are  produced,  extending  over  the  whole  body, 
and  sometimes  rendering  locomotion  impossible.  The  tremor  dis- 
appears during  sleep,  and  is  increased  by  the  slightest  attempt  at 
voluntary  effort,  or  by  mental  emotion  of  any  kind.  If  the  patient  be 
requested  to  hold  out  his  hand  or  to  protrude  the  tongue,  these  acts 
are  done  in  a  jerky  manner;  and  attempts  to  walk  result  in  the  most 
gi-otesque  contortions.  As  mercury  may  be  easily  detected  in  the 
saliva  by  a  process  to  be  described,  the  discovery  of  the  metal  in  this 
fluid  will  show  the  real  cause  of  the  salivation. 

A  man,  £et.  32,  suffering  from  chronic  poisoning  by  the  nitrate  of 
mercury,  was  admitted  into  Guy's  Hospital  in  1863.  He  had  been  for 
four  years  engaged  in  packing  the  fur  of  rabbits,  rats,  and  other 
animals,  the  dried  skins  of  which  had  been  previously  brushed  over 
with  a  solution  of  nitrate  of  mercury.  For  the  first  three  years  he 
suffered  only  from  a  feeling  of  general  weakness.  For  about  a  twelve- 
month he  could  not  hold  his  hand  steadily  enough  to  shave  himself, 
and  he  soon  afterwards  lost  completely  the  control  over  the  voluntary 
movements  of  his  limbs.  Three  or  four  months  before  his  admission 
he  had  had  slight  twitchings  of  his  muscles  when  in  bed.  He  was  not 
at  all  emaciated.  He  said  he  had  been  salivated  for  about  three  months, 
soon  after  he  began  his  occupation  of  packing  furs  ;  but  his  gums  were 
not  tender,  and  he  had  no  metallic  taste  in  his  mouth.  A  month 
before  his  admission  he  gave  up  his  work.  When  he  became  a  patient 
he  could  walk  with  assistance,  but  on  standing  or  lying  down  he  could 
not  control  his  limbs,  which  trembled  considerably.  There  were  con- 
tinued involuntary  movements  of  his  body  and  limbs,  like  those  of 
chorea.  He  became  much  exhausted,  owing  to  want  of  sleep,  and 
perspired  profusely.  The  urine  was  highly  coloured,  but  otherwise 
natural.   Twelve  ounces  of  it  did  not  yield  any  mercury.   No  treatment 
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appeared  to  give  him  rest  or  relief.    Chloroform  arrested  the  spas- 
modic movements,  but  onlj'  while  he  was  under  its  influence.  In 
five  days  he  passed  his  urine  involuntarily.    He  was  quieter  and  slept 
a  little  at  night.    He  had  difliculty  in  swallowing,  became  gradually 
w'eaker,  and  died,  apparently  from  exhaustion,  a  fortnight  after  his 
admission.    On  inspection,  the  body  was  well  nourished  ;  the  muscles 
were  firm  and  healthy.    The  brain  and  spinal  cord  were  found  to  be 
quite  healthy.    The  lungs,  heart,  liver,  spleen,  and  kidneys  were  free 
from  any  morbid  appearance,  or  any  change  to  indicate  a  cause  of 
death.    An  analysis  was  made  of  the  brain,  liver,  and  kidney.  Six 
ounces  of  each  organ  were  dried,  and  one-half  of  the  dried  residue, 
treated  with  hydrochloric  acid  and  water,  as  elsewhere  described,  gave, 
in  forty-eight  hours,  on  a  small  portion  of  copper-gauze,  a  greyish 
white  deposit,  which  yielded  globules  of  metallic  mercury  when  heated. 
The  kidney  yielded  the  largest  sublimate ;  but  the  quantity  obtained 
from  each  organ  was  small,  and  might  be  described  as  mere  traces. 
The  globules  from  the  brain  and  liver  had  an  average  size  of  one  two 
thousand  six  hundredth  of  an  inch  ;  those  from  the  kidney  were  larger. 
In  the  fur  similar  to  that  which  the  man  had  bean  engaged  in  packing 
a  small  quantity  of  a  soluble  salt  of  mercury  was  readily  detected.  The 
case,  which  at  first  presented  some  difliculty  in  accounting  for  death, 
thus  resolved  itself  into  one  of  exhaustion  as  a  result  of  chronic 
poisoning  by  mercury  under  somewhat  unusual  circumstances.    It  is 
probable  that  the  man  received  the  dust  of  the  dried  nitrate  through 
the  air  which  he  breathed,  as  well  as  by  contact  with  his  mouth,  nostrils, 
and  skin.    As  other  workpeople  similarly  engaged  were  not  found  to 
have  sufiered,  this  may  have  been  a  case  of  mercurial  poisoning  due  to 
idiosyncrasy. 

Post-mortem  Appearances.— These,  as  in  the  case  of  arsenic, 
are  chiefly  confined  to  the  stomach  and  bowels.    Corrosive  sublimate, 
however,  affects  also  both  the  mouth  and  throat ;  the  mucous  membrane 
is  softened,  of  a  white  or  bluish-grey  colour,  and  sometimes  inflamed ; 
that  which  lines  the  gullet  is  similarly  affected,  partly  corroded  and 
softened.    The  mucous  membrane  of  the  stomach  is  more  or  less 
inflamed,  sometimes  in  patches;  and  there  are  masses  of  black  extra- 
vasated  blood  found  beneath  it.   Occasionally  it  has  a  slate-grey  colour, 
and  the  mucous  coat  beneath  may  be  found  reddened.  A  case  occurred 
in  Guy's  Hospital,  in  which  the  mucous  membrane  was  simply  inflamed  : 
it  much  resembled  the  condition  presented  in  cases  of  arsenical  poison- 
ing.   The  coats  of  the  stomach  are  sometimes  corroded,  and  so  much 
softened  that  they  cannot  be  removed  from  the  body  without  laceration. 
Similar  appearances  have  been  met  with  in  the  small  and  large  intes- 
tines, especially  in  the  ctecum.    In  a  case  in  which  twenty  grains  were 
taken,  and  death  occurred  on  the  ninth  day,  the  mucous  membrane  ot 
the  stomach  was  softened,  but  there  were  no  well-marked  appearances 
of  the  action  of  the  poison  on  this  organ.    The  cfficum  had  been  tlie 
seat  of  violent  inflammation,  the  whole  surface  being  of  a  deep  black- 
red  colour,  and  there  were  patches  of  sloughing  m  the  coats  {Lancet, 
December  27th,  1846,  p.  700).    In  a  case  in  which  a  man  died  lorty 
hours  after  having  swallowed  120  grains  of  corrosive  sublimate  in  powder, 
the  mucous  membrane  of  the  stomach,  duodenum,  upper  portion  ot  tiie 
ileum,  and  parts  of  the  large  intestines,  were  found  of  a  bright  red 
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colour.  This  appearance  Avas  most  ma)-kecl  at  the  cjecum  and  sigmoid 
flexm-e  of  the  colon.  The  local  action  of  the  poison  on  the  mouth 
and  throat  was  in  this  instance  considerable  {Eclin.  Month.  Jour., 
December,  1851,  p.  532).  Perforation  of  the  stomach  is  rare  as  an 
effect  of  this  poison;  there  is,  perhaps,  only  one  case  on  record. 
Appearances  like  those  just  described  have  been  seen  in  tlie  alimentary 
canal,  not  only  where  the  case  has  terminated  fatally  in  a  few  hours,  but 
where  it  has  been  protracted  for  six,  eight,  and  even  eleven  days 
(Chaussier,  "  Eecueil  des  Memoires,"  p.  863).  In  the  case  of  a  man, 
get.  42,  who  swallowed,  by  mistake,  thirty  grains  of  corrosive  sublimate  in 
solution,  and  who  died  on  the  twelfth  day,  the  stomach  was  found  empty 
and  the  mucous  membrane  was  of  a  dull,  dark-red  colour,  chiefly  about 
the  smaller  curvature.  This  organ  was  softened,  and  near  the  intes- 
tinal end  was  grey,  pulpy,  and  gangrenous.  In  the  gullet,  the  lining 
membrane  appeared  to  have  been  stripjjed  off  in  shreds.  The  intestines 
were  in  a  state  of  intense  inflammation,  passing  into  gangrene.  The 
other  viscera  j)resented  no  particular  appearance.  In  this  case  the 
symptoms  were  manifested  in  a  few  minutes  :  there  was  a  burning  pain 
extending  down  the  gullet  to  the  stomach,  described  as  if  the  parts  were 
on  fire  ;  there  was  no  mark  of  corrosion  in  the  mouth  ;  there  was  a 
sensation  as  if  the  throat  were  "  grown  up  "  ;  and  there  was  blood  in  the 
vomited  matters  as  well  as  in  the  evacuation.  There  was  no  salivation 
at  any  period  (Med.  Times  and  Gaz.,  1859,  1,  p.  210). 

Unless  appearances  of  acute  irritation  such  as  the  above  are  present, 
it  is  impossible  without  analysis  to  ascertain  that  mercury  has  caused 
death,  for  it  leaves  no  visible  traces  in  the  tissues. 

Chemical  Analysis. — Corrosive  sublimate  is  usually  seen  as  a 
solid  in  heavy  crystals,  or  in  the  form  of  a  white  crystalline  powder. 
(1)  When  the  powder  is  heated  on  platinum-foil  it  melts,  and  is  volati- 
lised as  a  white  vapour  without  leaving  any  residue.  (2)  When  heated 
in  a  close  tube  it  melts  and  forms  a  sublimate,  consisting  of  prismatic 
crystals  in  stellate  groups.  (3)  The  powder  is  changed  in  colour  by  the 
following  reagents  :  iodide  of  potassium  produces  a  bright  scarlet,  potash 
a  yellow,  and  sulphide  of  ammonium  a  black  mass  ;  ammonia  does  not 
alter  its  colour.  (4)  The  mercury  and  chlorine  may  be  discovered  by 
one  process.  Mix  the  powder  with  four  parts  of  di-ied  carbonate  of  sodium 
(obtained  by  incinerating  the  bicarbonate),  until  the  residue  in  thft 
reduction-tube  fuses  and  becomes  white.  A  sublimate  of  metallic 
mercury  in  distinct  and  well-defined  globules  will  be  obtained.  Cut  ofif 
the  end  of  the  tube  containing  the  fused  residue,  which  is  chloride  of 
sodium  with  some  undecomposed  carbonate.  Digest  it  in  water  with 
nitric  acid,  and  apply  heat  until  it  is  entirely  dissolved  ;  then  add  nitrate 
of  silver  to  the  solution.  A  white  precipitate  of  chloride  of  silver, 
insoluble  in  nitric  acid,  will  be  at  once  produced.  The  solid  is  thus 
proved  to  contain  both  mercury  and  chlorine,  and  the  only  compound 
of  these  elements  soluble  in  water  is  corrosive  sublimate.  Corrosive 
sublnnate  is  dissolved  by  water  and  alcohol.  A  few  drops  of  the 
aqueous  solution  evaporated  on  a  glass  slide  yield  slender  opaque 
silky  prisms.  The  crystals  obtained  from  the  alcoholic  solution  are 
larger  and  better  defined.  When  a  weak  solution  of  iodide  of  potas- 
Slum  IS  dropped  on  them,  they  acquire  a  bright  scarlet  colour.  These 
characters,  which  may  be  obtained  from  the  minutest  crystal  and  only 
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one  drop  of  solution,  prove  that  the  body  dissolved  in  water  is  corrosive 
sublimate  ;  it  is  thus  distinguished  from  every  other  mineral  poison,  and 
all  other  substances  whatsoever.     (1)  Stannous  chloride  added  to  a 
solution  of  corrosive  sublimate,  produces  a  dark  grey  precipitate,  which, 
after  it  has  been  boiled,  is  resolved  into  globules  of  metallic  mercury 
easily  separable  by  filtration.    The  chloride  should  be  strong  and  mixed 
with  its  volume  of  strong  hydrochloric  acid.    If  while  boiling  the  mer- 
curial compound  is  added  to  it,  there  is  an  immediate  precipitation  of 
metallic  mercury.    The  same  result  is  obtained  with  all  compounds  of 
mercury  excepting  the  sulphide.     (2)  Sulphuretted  hydrogen  and 
sulphide  of  ammonium  produce  at  first  a  yellow  and  then  a  black 
sulphide,  not  soluble  in  alkalies  or  diluted  acids.    (8)  If  the  liquid  is 
acidulated,  and  bright  copper  foil,  wire,  or  gauze  is  plunged  into  it,  the 
copper  will  acquire  a  silvery-white  deposit,  even  m  the  cold,  but  more 
rapidly  on  heating.   When  the  copper  with  the  metalHc  deposit  is  heated 
in  a  tube,  globules  of  mercury  are  sublimed. 

In  Organic  Liquids.— The  liquid  should  be  separated  by  filtration 
from  any  insoluble  portions.    The  latter  should  be  pressed  dried,  and 
set  aside  for  a  separate  analysis.   Any  heavy  sediment  may  be  obtained 
by  decantation,  dried,  weighed,  and  separately  examined     A  shp  ot 
bright  copper  foil  or  gauze  may  be  employed  as  a  trial  test  for  the  liquid 
portion.  In  place  of  copper  a  small  electrolytic  couple,  made  twisting 
a  layer  of  gold-foil  round  a  layer  of  zinc-foil,  may  be  introduced,  ihe 
liquid  shoSld  be  slightly  acidulated  with  hydrochloric  acid  and  warmed 
The  metals  should  be  suspended  in  the  liquid  tor  some  hours,    it  tne 
mercurial  poison  is  present,  even  in  small  quantity,  the  gold  will  soone, 
or  later  lose  its  colour  and  become  silvered,  while  the  zmc  will  be  wholly 
o  •  in  part  dissolved.   The  slip  of  gold-foil  may  be  washed  -  watei^  aiid 
afterwards  in  ether  and  dried.    It  should  be  divided  into  two  equal 
portions.   One  should  be  submitted  to  heat  m  a  tube  when  glob uk s  o 
mercury  wiU  be  obtained  ;  the  other  should  be  heated  w  th  a  few  drops 
^concentrated  nitric  acid,  until  the  gold  has  f --q-J^^^^:^^^^^^^^ 
colom-     On  evaporating  the  excess  of  acid  and  adding  a  solution  ot 
tannous  choride  a  dark' grey  precipitate  of  metaUic  me.c^^^^^^^ 
down.   It  may  be  remarked  that  sublimed  ^^^.^^'y/^.^^^^^^^^^^^ 
other  volatile  substance.    The  perfect  sphericity  of  g^^^^^^^^^ 
silvery  whiteness  by  reflected,  and  complete  opacity  by  tiansmiU 
light.'at  once  identify  them 

metallic  mercury  differs  from  that  ot  aisenic  m  biie  . 

heated,  it  sublimes  simply  as  a  metal  -^^f -\tSion  tube  Su 
oxidised  (like  metaUic  arsenic),  by  heating  it  m  a  leduc  on  tube  du^ 

is  shnply  transferred  with  its  metallic  l-^re  from  one  ^^^^^^ 

to  another.     The  mercurial  subhmate  is  soluble  m  ^^^^f  o-^y^'^?"^^^^^^^ 

acid!  J^elding  on  evaporation  white  prismatic  crystals  of  couosne 

^^'mow  colour  of  the  gold  may  -Urave  been^oncealed  by  the 

mercurial  deposit,  owing  perhaps     its  great  tenuity  Henc^^ 

.veil  to  heat  the  gold  in  a  i;eduction-  ube  before  om  ng  to  the  u> 

that  mercury  is  absent.    The  tube  itself  may  not  show  a  sub 

the  naked  eye,  owing  to  the  minuteness  of  ^j^^^g^^^^^^^^  ,ith  a  low 

much  scattered.    In  all  cases  it  should  be  examinecl^^^^  ^ 

and  subsequently  with  a  high  power  of  the  micioscope. 
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of  globules,  varying  from  the  one  eight-thousandth  to  the  one  sixteen- 
thousandth  of  an  inch  in  diameter,  may  thus  be  detected.  They  are 
frequently  deposited  in  a  kind  of  chain  in  any  minute  crack  or  line  on 
the  interior  of  the  glass  tube.  In  the  event  of  a  doubt  existmg 
respecting  the  mercuiial  nature  of  the  sublimate,  the  following  experi- 
ment will  remove  it.  Cut  off  by  a  file  the  portion  of  glass  on  which 
they  are  deposited  ;  introduce  this  into  a  wide  short  tube,  with  a  few 
drops  of  hydrochloric  and  half  the  quantity  of  nitric  acid._  Evaporate 
the  acid  liquid  to  dryness  on  a  sand-bath.  White  prismatic  crystals  of 
corrosive  sublimate  will  remain,  if  the  sublimate  was  of  a  mercurial 
nature,  and  too  great  a  heat  has  not  been  applied.  On  touching  the 
white  residue  cautiously  with  a  drop  of  solution  of  iodide  of  potassium, 
the  crystals  will  acquire  a  scarlet  colour. 

Another  method  of  analysis  may  be  sometimes  usefully  resorted  to. 
Place  the  suspected  organic  liquid  in  a  small  gold  capsule,  or  on  a  gold 
coin.  Acidulate  it  slightly  with  hydrochloric  acid,  and  touch  the  gold, 
through  the  acid  liquid,  with  a  slip  of  pure  zinc-foil,  or  with  a  steel 
key.  Mercury  will  be  deposited  in  a  white  silvery  stain  on  the  gold, 
wherever  the  two  metals  have  come  into  contact.  Wash  out  the 
capsule  with  distilled  water,  and  add  a  few  drops  of  strong  nitric  acid. 
Mercuric  nitrate  is  thus  obtained,  which  may  be  tested  by  the 
processes  above  described  for  the  detection  of  mercuric  salts.  Any 
solid  precipitates,  or  insoluble  compounds  of  mercury,  may  be  dissolved 
by  strong  nitric  acid,  and  the  solution  tested  for  the  metal.  If  none  is 
found,  the  dried  solid,  mixed  with  dried  carbonate  of  sodium,  may  be 
heated  in  a  tube,  when  mercury,  if  present,  will  be  volatilised. 
Organic  liquids  containing  any  of  the  poison  dissolved  may  be 
submitted  to  dialysis  by  the  method  already  described  under  arsenic. 

Absorbed  mid  Eliminated  Mercury. — Although  absorbed  mercury,  like 
other  metals,  is  eliminated  from  the  system,  yet  its  elimination  through 
the  ordinar^'^  secretions  appears  to  be  slow,  and  subject  to  some 
uncertainty  with  respect  to  the  time  at  which  it  occurs,  as  well  as  to 
the  duration  of  the  process.  That  it  is  rapidly  absorbed  and  deposited 
in  the  tissues  of  the  organs  is  undoubted  ;  but  when  once  deposited, 
the  period  for  its  entire  elimination  can  scarcely  be  predicted. 
Mercury,  in  a  man  or  animal  labouring  under  its  immediate  effects, 
is  not  so  readily  detected  in  the  urine  as  arsenic.  Tuson  gave  to  a 
mare,  at  first  four  grains,  and  afterwards  five  grains  of  corrosive 
sublimate  twice  a  day.  At  the  end  of  fourteen  days,  he  tested  a  pint 
of  urine  for  mercury,  but  he  found  none.  After  a  lapse  of  three  weeks 
it  was  easily  discovered  in  this  fluid.  The  animal  then  left  the 
infirmary.  In  a  case  of  chronic  poisoning  by  mercury,  to  be  presently 
mentioned,  mercury  could  not  be  detected  in  twelve  ounces  of  urine 
which  were  voided  while  the  patient  was  laboiuing  under  the  effects  of 
the  absorbed  poison,  although  several  weeks  had  elapsed,  and  mercury 
was  detected  in  the  tissues  after  death. 

In  the  search  for  mercury  in  living  persons  labouring  under  this 
poison,  a,  large  quantity  of  urine  should  be  examined,  and  an  analysis 
made  at  intervals.  The  urine  should  be  evaporated  to  dryness,  and 
the  dry  residue  or  extract  treated  by  the  following  process,  which  is 
the  same  as  that  required  for  the  tissues.  From  four  to  eight  ounces 
■of  the  liver  or  other  organs  should  be  dried,  broken  up,  and  then 
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boiled  in  one  part  of  pure  hydrochloric  acid  and  four  parts  of  water 
until  dissolved.    The  acid  liquid  may  be  strained  through  linen,  and 
the  residue  pressed.    The  liquid,  if  in  large  quantity,  should  now  be 
concentrated  by  gentle  evaporation,  and  while  still  slightly  warm,  a 
small  piece  of  copper-gauze  (proved  to  be  free  from  mercury)  should  be 
introduced,  at  the  end  of  a  fine  platinum  wire,  into  the  acid  liquid. 
The  copper  may  acquire  a  white,  grey,  or  silvery  tarnish  in  a  few 
minutes  or  not  until  after  twenty-four  hours.    It  should  be  removed, 
washed  in  water  and  in  alcohol,  dried,  and  examined  by  a  low 
power  of  the  microscope.     The  deposition  of  any  white  metal  on 
the  copper  will  then  be  perceptible.    It  may  be  rolled  into  a  pellet 
and  heated  in  a  dry  reduction-tube,  when  minute   globules  will 
appear  as  a  sublimate.    The   sublimate   in  the   tube   should  be 
examined  with  a  microscope,  and  the  copper  should  m  all  cases 
be  heated,  whether  the  red   colour  of  this   metal  appears  ^to  be 
covered  or  not  by  any  deposit.    The  electrolytic  couple  may  aiso  be 
employed  for  the  deposition  of  mercury. 

In  an  alleged  case  of  poisoning,  a  chHd  died  after  an  illness  ot 
twenty-two  hours.  Fourteen  hours  before  death,  two  grams  of  calomel 
had  been  given  to  it.  This  had  caused  much  purging,  and  mercury 
was  found  in  one  of  the  last  evacuations  passed.  Four  ounces  ot 
the  liver  were  treated  as  above  with  hydrochloric  acid  and  water, 
and  a  small  piece  of  pure  copper  placed  in  the  acid  hquid  while 
warm,  and  kept  there  for  about  forty-eight  hours.  _  It  acquu-ed  a 
slight  silvery  lustre,  and  globules  of  mercury  were  obtained  from  it  by 

subhmation.^  be  present  in  the  tissues  at  the  same  time  and  the  acid 
mixture  is  boiled,  arsenic  and  mercmy  will  be  deposited  together ;  and 
wien  the  copper  is  heated,  the  globules  of  mercury  will  be  obtained 
intermixed  with  octahedral  crystals  of  arsenious  acid     In  a  case  ot 
"xhumation  after  twenty-one  months' burial,  these  --d  -bh- 
were  obtamed  by  the  examination  of  the  rectum  of  the  deceased. 
(r  \  Bacon,  Lincoln  Sum.  Ass.,  1857).    It  appeared  m  evidence 
hat  ^rfenic  had  been  administered  to  the  woman  a  day  or  two 
before  death    and  a   dose  of  calomel  had  been  prescribed  more 
recrtlY     This  accounted  for  the  presence  of  the  mixed  sublimates 
sSl  qiantities  of  mercury  are  frequently  found  m  the  hver,  owmg  to 
the  taking  of  mercurial  purgatives. 
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Place  the  tube  containing  the  liquid  in  a  warm  place  for  a  few  hours. 
If  mercury  is  present  in  the  saliva,  the  copper-gauze  will  be  whitened. 
Other  portions  may  then  be  introduced  until  the  mercury  ceases  to  be 
deposited.  The  pieces  of  copper  should  be  washed  in  water,  then  in 
ether,  dried,  examined  by  a  low  power  of  the  microscope,  and  then 
heated  in  a  small  reduction-tube.  Globules  of  mercury,  visible  under 
the  microscope,  will  then  be  obtained.  In  a  case  of  inunction  with 
mercury  the  metal  was  thus  detected  in  the  saliva  on  the  third  day. 
There  was  painful  swelling  of  the  salivary  glands,  with  the  peculiar 
metallic  taste  produced  by  mercury.  This  analysis  of  the_  saliva  may 
not  only  furnish  evidence  that  the  patient  is  under  the  influence  of 
mercurial  poison,  but  it  will  prove,  in  a  case  otherwise  doubtful, 
whether  the  salivation  from  which  a  person  is  suffering  is  owing  to 
mercury  or  some  other  cause.  An  examination  of  the  saliva  should 
be  made  in  all  cases  of  metallic  poisoning,  as  arsenic,  antimony,  and 
other  metals  might  be  thus  detected  in  the  act  of  elimination  from  the 
living  body. 

The  processes  above  described  reveal  only  the  presence  of  mercury. 
When  the  quantity  of  corrosive  sublimate  dissolved  in  an  organic 
liquid  is  moderately  large,  it  may  be  removed  by  means  of  ether.  Place 
the  filtered  liquid  supposed  to  contain  the  poison  in  a  stoppered  tube, 
add  to  it  twice  its  volume  of  ether,  and  agitate  the  liquid  at  intervals  for 
half  an  hour.  Allow  the  liquid  to  subside,  pour  off  the  ether  into  a 
watch-glass,  and  submit  it  to  spontaneous  evaporation.  As  the  ether 
passes  off,  the  corrosive  sublimate  will  be  deposited  in  white  silk}'^- 
looking  prisms.  These  may  be  purified  by  solution  in  water  if  neces- 
sary, and  again  crystallised.  Corrosive  sublimate  vdny  thus  be 
separated  from  arsenic  and  other  mineral  poisons  in  solution.  If 
mercury  and  arsenic  are  associated  in  a  poisonous  mixture,  or  in 
the  tissues,  the  arsenic  may  be  entirely  separated  by  distillation. 
Masses  of  corrosive  sublimate  may  be  sometimes  entangled  in  viscid 
mucus  ;  and  in  such  cases,  the  coarse  powder  being  heavy,  it  may  be 
separated  by  simply  agitating  the  viscid  liquid  in  water,  and  then 
decanting  the  upper  portion  suddenly.  This  poison  is  decomposed 
and  precipitated  by  many  organic  matters,  such  as  albumen,  fibrin, 
casein,  mucous  membrane ;  also  by  gluten,  tannic  acid,  and  other 
vegetable  substances.    Thus,  then,  we  cannot  always  expect  to  find  it 

in  the  stomach,  in  a  state  of  solution.  Mercury  is  iiot  a  Constituent 
of  the  human  body.  The  discovery  of  it  in  the  tissues,  therefore, 
proves  that  it  must  have  been  received  ab  extra. 

By  one  or  other  of  the  processes  above  mentioned  we  may  be  able 
to  show  the  presence  of  mercury,  but  not  of  corrosive  sublimate,  in  the 
body.  Whether  the  mercurial  compound  had  acted  as  a  poison  or  not, 
must  be  determined  from  symptoms  and  appearances :  whether  it  had 
been  given  or  taken  as  a  medicine  or  not,  is  a  conclusion  which  must 
also  be  determined  from  other  circumstances.  The  proof  that  the 
mercury  was  really  in  the  form  of  corrosive  sublimate,  could  only  be 
derived  from  the  discovery  of  some  undissolved  portions  of  the  solid 
poison  in  the  stomach  or  its  contents,  or  from  a  separation  of  the 
poison  Itself  by  means  of  ether.  If  thus  obtained  after  filtration  of  an 
organic  liquid,  it  would  show  its  presence  in  the  form  of  a  soluble  salt. 
All  the  soluble  salts  of  mercury  are  poisonous,  and,  with  the  exception 
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of  the  chloride  find  cyanide,  are  rarely  used  internally  as  medicines. 
If  undissolved,  the  absorbed  mercury  may  have  been  derived  from  some 
mercurial  medicine  innocently  taken  by  the  deceased.  Nothing  is 
more  common  than  to  discover  traces  of  mercury  in  the  stomach, 
bowels,  liver,  kidneys,  or  other  organs  of  a  dead  body.  No  importance 
can  be  attached  to  this  discovery  in  the  absence  of  evidence  that  the 
deceased  has  actually  suffered  from  symptoms  of  mercm-ial  poisoning. 
As  to  the  mercury  found  in  the  tissues,  it  may  have  been  derived  from 
a  soluble  or  insoluble  medicinal  compound,  or  from  exposure  to  the 
vapours  of  the  metal  or  of  its  salts  in  various  trades. 

A  person  may  die  from  the  effects  of  corrosive  sublimate,  and  no 
mercury  may  be  found  in  the  tissues.  A  case  of  this  kind  occurred 
some  years  since  at  Guy's  Hospital;  and  another,  in  which  deceased 
died  in  fifteen  days  from  a  large  dose  of  corrosive  subhmate  in  whisky, 
has  been  reported  by  Geoghegan.  On  this  occasion,  although  the 
local  effects  of  the  poison  on  the  throat,  stomach,  and  bowels,  were  of 
an  intense  kind,  the  viscera,  on  careful  analysis,  yielded  no  trace  of 
mercury:  the  metal  had  been  entirely  eliminated  in  fifteen  days 
{Med.  Gaz.,  vol.  46,  p.  253). 

With  regard  to  the  special  salts  of  mercury— 

The  nitrate,  when  heated  with  dry  carbonate  of  sodium  in  a  tube, 
yields  a  sublimate  of  mercury.    It  also  responds  to  the  usual  tests 

for  nitrates.  .     .     ,  ,  - 

Calomel  is  known  from  corrosive  sublimate  by  its  insolubility  m 
water,  alcohol,  and  ether ;  and  from  white  precipitate  by  its  being 
blackened  by  alkalies.  A  mercurial  sublimate  may  be  obtained  from 
it  by  heating  it  with  carbonate  of  sodium. 

Vermilion,  or  an  organic  mixture  containing  it,  may  be  entirely 
decomposed  by  nitro-hydrochloric  acid.  The  residue,  evaporated  to 
dryness,  contains  corrosive  sublimate.  This  may  be  taken  up  by 
water  and  the  usual  tests  applied.  Ether  will  separate  corrosive  sub- 
limate from  the  aqueous  solution.  The  vermilion  contamed  in  vul- 
canite is  thus  readily  detected.  Red  sulphide  ot  mercury  is  not 
blackened,  like  red  lead,  by  sulphide  of  ammonium,  and  is  not  dissolved 
by  hydrochloric  acid,  like  red  oxide  of  mercury.  It  yields  an  alkahne 
sulphide  and  globules  of  metallic  mercury  when  heated  with  cyanide 

^WhitTprecipitate  is  a  heavy,  insoluble,  chalky-looking  substance, 
containing  about  eighty  per  cent,  of  mercury,  it  is  so  d  m  the 
shops,  it  frequently  contains  corrosive  sublimate  to  the  amount  ot 
one^o;  two  per  cent?  It  is  not  used  internally,  but  it  is  much  employed 
by  the  pooler  classes  in  the  treatment  of  ringworm  and  ot  lei  sk  m 
diseases^  It  is  soluble  in  acids,  is  not  blackened  by  -M^es  ^ 
yields  a  mercurial  sublimate  when  heated  with  carbonate  of  sodium, 
it  is  not  dissolved  by  water,  but  becomes  yellow  long  boilmg  it 
boiled  in  a  solution  of  potash,  it  evolves  ammoma,  and  yellow  nieicu  ic 
oxide  is  precipitated.  It  may  be  detected  m  organic  ^.^^'^ 
by  boiling  them  in  one  part  of  hydrochloric  acid  and  foui  paits  ot 
water.    The  mercury  may  then  be  separated  by  means  of  copper. 

The  colour  of  red  precipitate  and  the  fact  that  vvhen  heated  in 
close  tube,  it  is  resolved  into  oxygen,  and  mercury  which  is  deposited 
in  globules,  are  tests  which  serve  to  identify  it. 
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Cases.— A  trial  for  attempting  to  poisou  by  white  precipitate  took  place  at  the 
Maidstone  Summer  Aasizes,  1869  (A',  v.  Smham).  The  compound  is  white,  but  as 
a  result  of  boiling,  it  gave  a  yellow  colour  to  the  gruel  lu  which  it  was  administered. 
In  B.  V.  Hargreaves  {Uauciestev  Lent  Aes.,  1866),  a  girl  was  convicted  of  an 
attempt  to  poison  her  father  by  this  substance.  The  poison  was  put  into  mi  k  and 
medicine.  It  produced  a  burning  sensation  in  the  throat  and  stomach  and  thus 
led  to  suspicion.  About  ten  grains  of  white  precipitate  wore  detected  in  some 
buttermilk.  „  ,  ,        ,  , 

The  following  case  is  illustrative  of  the  length  of  time  that  may  elapse  between 
taking  a  fatal  dose  of  a  mercurial  salt  and  death :— At  a  coroner's  inquest,  in  1904, 
at  Kingston-on-Thames,  it  was  shown  that  the  deceased  had  swallowed  three 
tabloids,  each  containing  S"?  grains  of  corrosive  sublimate,  i.e.,  26-1  grains.  He 
took  them  on  Monday,  and  did  not  die  till  the  following  Saturday,  and  his  death 
was  said  then  to  be  due  to  syncope  following  on  the  poison. 

The  following  case,  arising  from  the  external  application  of  corrosive 
sublimate,  is  interesting.  It  is  reported  by  Dr.  Holloway,  B.  M.J.,  2, 
1903,  p.  1212.  It  shows  some  unusual  symptoms,  probably  not  due  to 
the  mercury,  but  to  shock  and  fear  : — 

A.  B.,  a  dispenser,  aged  twenty-nine,  dissolved  60  grains  (or  more)  of  corrosive 
sublimate  in  hot  water  (5  v)  intending  to  make  a  bath  for  an  eruption  which  he 
believed  to  be  scabies.  He  sponged  his  arms,  abdomen,  thighs,  and  scrotum  with 
the  warm  fluid,  and  then  went  to  attend  to  people  in  the  shop.  A  smart  tingling 
came  on  at  once,  which,  when  he  had  attended  to  three  customers,  became  severe 
pain,  principally  in  the  penis  and  scrotum. 

When  I  saw  him  half  an  hour  after  the  application  the  penis  and  scrotum  were 
red  and  much  swollen,  and  there  was  a  papular  rash  on  the  groin  and  slightly  on 
the  abdomen.  He  was  suffering  very  severe  pain,  was  twitching  veiy  much,  and 
was  very  jerky  in  his  speech.  I  administered  morphine  J  grain  and  cocaine  ^  grain 
h;ST)o<iermicaUy,  and  sponged  the  body  with  floui-  and  water  and  egg  albumen,  also 
administering  the  whites  of  two  eggs  in  tea.  There  was  difficult}'-  in  swallowing 
the  second  cup  (one  hour  and  a  half  after  the  application).  At  the  end  of  another 
hour  he  was  worse  in  every  way,  could  hardly  speak,  swallowed  with  the  greatest 
difficulty  ;  the  left  hand  was  clawlike  and  stiff,  and  there  were  severe  tremors.  I 
gave  moi-phine  ^  grain.  He  complained  of  burning  of  his  lips,  throat,  and  stomach. 
Four  hours  later  he  retched  violently,  but  with  little  result,  and  had  a  severe 
general  clonic  spasm  lasting  about  twenty  seconds.  I  sent  for  Dr.  Bishop  to  assist 
me.  The  spasms  recurred  about  every  ten  minutes,  and  did  not  seem  to  be  induced 
by  outside  stimulation.  Twice  marked  opisthotonos  occurred.  During  the  attack 
there  was  absolute  general  rigidity,  inability  to  breathe  at  all  (lasting  once  for 
ninety  seconds) ;  the  pulse,  which  between  the  spasms  was  about  100,  became 
running  in  character.  There  was  an  expression  of  terrible  fear.  A  general  tremor 
preceded  each  attack,  with  an  elevation  of  the  shoulders.  Eigidity  was  partial 
during  the  intervals,  and  the  breathing  was  very  shallow  and  mostly  abdominal. 
The  symptoms  were  all  at  their  height  five  hours  after  the  application. 

Two  hypodeimic  injections  of  brandy  in,xx,  and  morphine  J  grain  were  given. 
The  patient  was  surrounded  by  bottles  full  of  hot  water  wrapped  up  in  bath  towels 
wrung  out  of  boiling  water.  Amyl  nitrite  and  chloroform  were  administered  with 
good  results,  though  the  shallowness  of  the  breathing  delayed  it  somewhat.  The 
rigidity  between  the  attacks  diminished,  but  when  after  two  hours'  administration 
chloroform  was  stopped,  another  rather  sharp,  though  not  prolonged,  spasm  came 
on.  Chlorofoi-m  was  then  given  for  three  more  hours,  and  stopped  nine  hours  after 
the  application  of  the  poison.  The  case  then  went  on  well.  For  two  days  there 
was  a  burning  sensation,  and  one  or  two  attacks  of  sickness,  but  there"  was  no 
salivation,  no  suppression  of  urine,  and  no  purgation.  Large  grey  blisters  covered 
the  scrotum.  There  was  marked  weakness  of  the  left  hand,  which  improved  every 
day  for  a  week,  and  on  the  first  day  inability  to  protrude  the  tongue,  which  deviated 
towards  the  left. 

The  previous  history  probably  accounts  for  the  unusual  symptoms,  the  patient 
having  been  wounded  m  tho  late  war,  and  spending  seven  months  in  hospital  with 
paralysis  of  tho  left  side,  from  which  lie  had  completely  recovered. 
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Poisoning  by  Copper  and  its  Salts. 

Source  and  Methods  of  Occurrence. — All  the  salts  of  copper 
ai'e  poisonous.  The  two  most  commonl}'^  known  m  commerce  are 
the  sulphate,  or  blue  vitriol,  and  the  subacetate,  or  verdigris.  The 
former  has  been  frequentlj-^  taken  and  administered  in  large  doses,  for 
the  purpose  of  suicide  and  in  attempts  at  murder.  In  the  latter  case  the 
attempt  has  been  immediately  discovered,  owing  to  the  strong  metallic 
taste  possessed  by  the  salt.  This  would  in  general  render  it  impossible 
that  the  poison  should  be  taken  unknowingly.  With  the  exception  of 
these  salts,  poisoning  hy  copper  is  usually  the  accidental  result  of  the 
common  employment  of  this  metal  for  culinary  purposes.  There  are 
two  copper  salts — the  arsenite  (Scheele's  Green)  and  the  aceto- 
arsenite  (Brunswick  Green) — which  chiefly  owe  their  poisonous  pro- 
perties to  arsenic.  This  has  been  elsewhere  considered.  The  chloride 
and  carbonate  are  also  irritant  poisons. 

Blue  Vitriol. — Sulphate  of  Copper. — Cti2:)7-ic  Sulphate. — Sulphate  of 
copper  has  been  frequently  given  for  the  purpose  of  procuring  abortion. 
In  doses  of  half  an  ounce  and  upwards  it  acts  as  a  powerful  irritant  on 
adults,  and  a  much  smaller  quantity  would  suffice  to  destroy  infants 
or  children. 

It  is  almost  entirely  in  connection  with  the  kitchen  that  copper 
poisoning  now  occurs,  and  this  in  two  ways  :  (a)  from  dirty  copper 
vessels,  and  {b)  from  the  coppering  or  artificial  greening  of  vegetables 
used  as  food.    Neither  of  them  are  at  all  common. 

As  regards  (a),  it  results  from  the  experiments  of  Falconer  and 
others,  that  metallic  copper  undergoes  no  change  by  contact  with  ivater 
unless  the  air  [oxygen. — Ed.]  is  present,  when  a  hydro-carbonate  is 
formed.  If  the  water  contains  an  acid  such  as  vinegar,  or  common 
salt,  or  if  there  is  oily  or  fatty  matter  in  contact  with  the  metal,  then 
the  copper  is  more  rapidly  oxidised,  and  the  liquor  or  fat  acquires  a 
green  colour.  If  the  copper  vessel  is  kept  perfectly  clean,  and  the 
food  prepared  in  it  is  allowed  to  cool  in  other  vessels,  there  is  not  much 
risk  of  its  acquiring  a  poisonous  impregnation ;  nevertheless,  no  acid, 
saline,  fatty,  or  oily  liquid  should  be  prepared  as  an  article  of  food 
in  a  copper  vessel  (see  "  Ann.  d'Hyg.,"  1832, 1, 102).  Under  the  influ- 
ence of  heat  and  oxygen,  a  portion  of  copper  becomes  dissolved,  and 
the  oily  or  other  liquid  acquires  a  green  colour.  The  preparation  of 
fruits,  such  as  preserves,  in  copper  vessels  is  necessarily  attended  with 
some  risk,  for  on  cooling  a  green  crust  is  apt  to  form  on  the  copper, 
iust  above  the  surface  where  the  air  and  acid  liquid  meet.  Some 
liquids,  while  boiling,  appear  to  be  little  liable  to  this  impregnation ; 
thus,  coffee,  beer,  milk,  and  tea  have  been  separately  boiled  for  two 
hours  together,  in  a  clean  copper  vessel,  without  any  portion  of  the 
metal  being  taken  up  by  either  of  the  liquids  (Falconer,  "  Oi^  the 
Poison  of  Copper,"  p.  65,  London,  1774 ;  also  "  Orfila,"  vol.  1,  p.  611). 
Accidents  of  this  kind  are  usually  prevented  by  lining  the  copper 
vessel  with  tin,  or  by  using  vessels  of  silver ;  but  in  very  large  boilers 
this  plan  is  not  always  adopted ;  cleanliness  alone  is  trusted  to,  and 
this,  when  properly  observed,  is  a  sufficient  preventive.  In  reference 
to  culinary  vessels  the  tin  is  often  worn  away,  and  the  corroded  copper 
is  thus  exposed  to  the  action  of  any  -acids  contained  in  the  tood.  In 
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1866  some  rhubarb-stems  were  stewed  in  an  imperfectly  tinned  and 
dirty  copper  vessel,  and  were  supplied  to  a  family  for  dinner.  Tlie 
children  and  their  governess  partook  of  it— the  latter  very  freely.  All 
were  taken  ill.  The  governess  suffered  most;  there  was  violent 
sickness,  with  other  symptoms  of  irritation.  She  partially  recovered 
under  treatment,  but  had  a  relapse,  and  died  from  the  effects  of  the 
poisoned  food.  The  oxalic  and  malic  acids  in  the  vegetables  probably 
acted  sti-ongly  on  the  copper  in  the  presence  of  oxygen. 

In  1866  a  remarkable  set  of  cases  occurred  in  a  family  at  Itchen 
Abbas,  Hants,  in  which  twelve  or  more  members  of  the  family  suffered 
from  symptoms  of  poisoning  similar  to  those  produced  by  copper.  A 
badly  tinned  copper  vessel  had  been  used  for  cooking  the  food,  with 
much  salt.  One  patient,  an  old  man,  £Bt.  90,  died  after  three  weeks,  the 
others  recovered.  The  cook  was  charged  with  wilful  poisoning,  but 
was  subsequently  liberated.  She  brought  an  action  against  her  master 
(Tully  V.  Corrie,  Queen's  Bench,  November,  1867),  but  this  resulted  in 
a  verdict  for  the  defendant  (Guy's  Hosp.  Eep.,  1866,  p.  329).  A 
set  of  cases  is  reported  to  have  occurred  at  Geneva,  in  1870,  in  which 
ten  persons  were  taken  ill  with  symptoms  of  irritant  poisoning,  and 
four  died.  It  was  found  that  the  food  had  been  cooked  in  a  copper 
utensil  containing  a  large  quantity  of  verdigris  {Pharm.  Jour.,  August, 
1870,  p.  158).  A  fatal  case  of  jjoisoning  by  copper  is  reported  in  the 
same  journal  for  1870,  p.  874.  Copper  was  found  in  small  quantity  in 
the  body.  Waldemann  published  a  paper  on  the  effects  of  copper  and 
zinc,  and  their  alloy  brass,  when  used  for  culinary  utensils  (Horn's 
Vierteljahrsschr.,  1870,  1,  247). 

The  tin  used  for  lining  copper  vessels  is  frequently  alloyed  with  a 
large  proportion  of  lead,  and  thus  lead-poisoning  may  be  substituted  for 
poisoning  with  copper.  According  to  Paasch,  many  of  the  accidents 
attributed  to  this  form  of  copper-poisoning  are  really  due  to  other 
causes  (Casper's  Vierteljahrsschr.,  1852,  B.  i.  H.  i.  S.78).  It  has  been 
elsewhere  stated  that  all  the  ordinary  copper  employed  for  culinary 
utensils  contains  arsenic.  In  those  cases  in  which  the  metal  is  con- 
verted into  insoluble  oxides  or  salts  by  acid  or  fat  the  arsenic  may  be 
found  in  an  insoluble  form  in  the  green  incrustation  produced.  When 
copper  thus  forms  an  insoluble  salt,  arsenic  is  not  dissolved. 

As  regards  (h),  in  the  making  of  preserved  fruits  and  vege- 
tables, the  salts  of  copper  (blue  vitriol)  are  used  for  the  purpose  of 
giving  a  rich  green  colour.  Many  of  the  green  pickles  sold  in  shops 
were  formerly  thus  impregnated  with  the  vegetable  salts  of  this  metal, 
to  which  they  owe  their  bright  grassgreen  colour.  The  iron-test  is 
delicate.  A  bright  needle  immersed  in  the  pickle,  or  plunged  into  the 
solid,  will  be  speedily  coated  with  copper.  Only  a  portion  of  the  copper 
is  in  a  soluble  form.  The  quantity  of  copper  contained  in  such  articles 
may  not  be  sufficient  to  cause  fatal  effects ;  but  serious  symptoms  of 
gastric  irritation  are  sometimes  produced,  and  in  young  persons  these 
may  assume  an  alarming  character.  The  restrictions  on  the  exporta- 
tion of  green  peas  coloured  with  copper  from  France  have  recently  been 
relaxed,  and  coppered  peas  are  again  an  article  of  connnerce  in  the 
British  Isles. 

According  to  Tschirch  the  practice  with  some  manufacturers  is  to 
treat  the  green  vegetables  with  a  dilute  solution  of  sulphate  of  copper. 
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and  afterwards  wash  tlieni  thoroughly  with  water  before  boiling.  The 
result  is  the  formation  in  the  plant  tissue  of  phyllocyanate  of  copper,  a 
compound  containing  7"35  per  cent,  of  copper,  and  is  insoluble  in  water, 
dilute  hydrochloric  acid,  or  acetic  acid,  but  soluble  in  alcohol.  The 
tinctorial  power  of  this  compound  is  said  to  be  comparable  to  that  of 
eosine,  very  great,  and  tbe  colour  is  unaltered  b}  liglit.  Considering 
that  copper  itself  is  not  an  active  poison,  and  that  this  compound  con- 
tains it  in  so  small  proportion  and  in  so  insoluble  a  form,  Tschirch 
expressed  the  opinion  that  this  treatment  of  preserved  vegetables  might 
be  allowed.  Robert,  on  the  other  hand,  stated  it  was  true  that  a  large 
dose  of  a  copper  salt  might  be  taken  at  one  time  without  producing 
toxic  effects,  but  it  had  not  been  proved  that  a  continuous  administra- 
tion would  not  produce  chronic  poisoning.  Moreover,  although  it 
might  not  be  convenient  to  produce  green  preserved  peas  without  the 
use  of  copper,  it  was  by  no  means  necessary  that  peas  should  be  green 
in  order  to  be  eaten  {Pharm.  Jour.,  Nov.  7,  1891,  p.  866). 

Charteris  and  Snodgrass  show  that  by  digesting  coppered  peas  m 
dilute  hydrochloric  acid  some  copper  is  dissolved.    By  digesting  the 
peas  with  a  mixture  of  pepsin  and  dilute  hydrochloric  acid,  copper  was 
dissolved  to  the  extent  of  0-52  grain  per  pound  of  peas,  equal  to  2-05 
grains  of  sulphate  of   copper.    Artificially  prepared  compounds  of 
copper  with  albumen  and  with  casein  were  also  submitted  to  the  action 
of  solutions  containing  respectively  pepsin  with  hydrochloric  acid  and 
pancreatin  with  carbonate  of  sodium,  the  temperature  being  maintained 
at  99°  F.     It  is  stated  that  at  the  end  of  an  hour  and  ten  minutes 
digestion  was  complete  in  the  acid  solution  in  the  case  of  the  albumen 
compound,  and  at  the  end  of  two  hours  in  the  alkahne  solution  ;  in  the 
case  of  the  casein  compound  digestion  was  complete  at  the  end  of  two 
hours  in  the  acid  solution  and  at  the  end  of  one  hour  m  the  alkaline 
solution.    Babbits  and  pigs  were  supplied  with  food  containing  an 
admixture  of  albuminate  of  copper  or  sulphate  of  copper,  and  when  the 
animals  were  killed  copper  was  found  in  their  liver  and  kidneys.  When 
the  quantity  of  sulphate  of  copper  given  to  a  young  pig  weighing  mne 
pounds  amounted  to  60  grains,  it  refused  the  food  for  twenty-four 
hours,  but  it  readily  took  food  containing  10  grains,  and  continued  to  do 
so  for  four  days,  when  it  was  killed. 

It  has  been  stated  that  an  impure  gold  alloy  used  by  some  dentists 
has  been  so  largely  composed  of  copper  as  to  aflect  the  l^^alth  of  those 
who  have  used  the  plates  for  the  support  of  artificial  teeth,  ^^^^  f^f 
and  salts  in  the  saliva  facilitate  the  production  of  a  poisonous  salt  ol 

'""^The  editor  is  unable  to  find  any  corroboration  of  this  statement 

Toxicity  and  Fatal  Dose.— The  ordinary  pharmacopoeial  dose 
of  the  sulphate  for  emetic  purposes  is  five  to  ten  grains 

There  are  but  few  instances  in  which  the  sulphate  has  proved  fatal 
in  the  human  subject,  so  that  but  little  is  known  of  ^^^^.^^^^^l j^^^^'j^^^^^^ 
fatal  case  was  recorded  in  England  m  1891.  In  1836,  ^  '^^^^^^^^ 
months  old,  put  some  pieces  of  Blue-stone  (sulphate  of  «oPP«  ) '/^ 
were  eiven  to  her  to  ph.y  with,  into  her  mouth.  In  a  quarter  of  an 
hoirf^e  chiM  vomiteS  a\luish  green  coloured  matteis  wi^ 
c„lnl„ifpt)f  coDpei-  in  it;  the  skin  was  nlteinately  cold  and  Hot,  out 
?Se  t„s  no  purging.    TLe  child  died  in  four  hours,  without  ben.g 
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convulsed,  but  it  was  insensible  before  death  {Med.  Qaa.,  vol  18, 
p  742).  Unfortunately  no  inspection  of  the  body  was  made,  bralippe 
denies,  on  inadequate' evidence,  tlie  poisonous  properties  ot  copper 
salts.  In  1886  a  man  was  convicted  of  attempting  to  murder  his  wife 
by  administering  to  her  sulphate  of  copper  in  spruce  and  peppermint 
water.  He  was  sentenced  to  twenty  years'  penal  servitude  {li.y.  luy- 
nolds,  C.  C.  C,  September,  1886).  In  1884  a  girl  was  convicted  of 
poisoning  her  mistress  by  introducing  sulphate  ot  copper  into  a  jug  ot 
beer.  The  taste  of  the  substance  was  perceived  ;  the  only  results  were 
severe  vomiting  {R.  v.  Mary  Baker,  C.  C.  C,  October,  1884). 

A  woman  who  swallowed  hvo  ounces  of  verdigris  died  in  three  days: 
in  addition  to  the  symptoms  described  below,  there  were  convulsions 
and  paralysis  before  death.  Niemann  relates  that  a  female,  aged  twenty- 
four,  swallowed  half  an  ounce  of  verdigris,  and  died  under  symptoms  of 
severe  irritation  of  the  stomach  in  sixty  hours  ("  Taschenbuch,"  p.  458). 
In  consequence  of  the  great  uncertainty  of  its  operation,  subacetate  of 
copper  is  not  employed  internally. 

Duration. — As  with  all  irritants,  the  symptoms  ensue  within  a 
quarter  of  an  hour,  or  less,  of  taking  the  poison  ;  but  exceptionally  from 
the  condition  of  the  contents  of  stomach,  they  may  not  appear  for 
three  or  four  hours  or  longer.  It  may  be,  too,  that  the  insolubility  of 
the  copper  salt  in  tinned  vegetables  may  delay  the  symptoms,  for  in 
these  cases  the  symptoms  are  usually  some  time  in  appearing. 

Symptoms. — The  sulphate  speedily  causes  violent  vomiting,  for 
which  purpose  it  is  sometimes  used  {vide  p.  357).  If  the  dose  has  been 
excessive,  in  addition  to  the  vomiting,  there  is  headache,  pain  in  the 
abdomen,  with  purging  ;  the  pain  is  of  a  colicky  character ;  and  in 
aggravated  cases,  there  are  spasms  of  the  extremities  and  convulsions. 
Percival  met  with  an  instance  in  which  violent  convulsions  were  produced 
in  a  young  woman  by  120  grains  of  sulphate  of  copper.  Paralysis, 
insensibility,  and  even  tetanus,  have  preceded  death,  when  the  poison 
was  administered  to  animals.  Among  the  symptoms  casually  met  with  in 
the  human  subject,  may  be  mentioned  jaundice.  This  has  been  observed 
to  attend  poisoning  by  the  sulphate,  as  well  as  by  Scheele's  Green. 

Verdigris  produces  symptoms  somewhat  similar  to  those  caused  by 
the  sulphate.  There  is  a  strong  styptic  metallic  taste,  with  a  sense  of 
constriction  in  the  throat,  followed  by  severe  colicky  pains,  vomiting  of 
a  green-coloured  liquid,  and  purging,  with  violent  straining  (tenesmus). 

Chronic  poisoning  by  copper  is  occasionally  seen  among  workers  in 
this  metal  and  its  salts.  The  poison  enters  the  system  partly  by  the 
lungs  in  the  form  of  dust,  and  partly  by  the  skin  in  handling  the  metal 
or  its  salts.  The  marked  symptoms  are  a  coppery  taste  in  the  mouth, 
giddiness,  pain  in  the  bowels,  vomiting,  occasional  diarrhoea,  and 
wasting  of  the  body.  Clapton  has  pointed  out  another  symptom, 
namely,  a  green  line  on  the  margin  of  the  gums.  He  met  with  this  in 
a  sailor  and  in  some  working  coppersmiths  {Med.  Times  and  Gaz., 
1868,  1,  p.  658).  Tlie  green  line  was  well  marked,  and  this  was  shown 
by  tests  to  be  owing  to  copper.  The  perspiration  from  the  hands 
in  working  had  converted  the  copper  into  basic  chloride,  and  thus  led 
to  its  absorption  by  the  skin.  Several  cases  of  chronic  poisoning  by 
copper  among  coppersmiths  have  been  treated  by  Cameron,  but  this 
symptom  was  not  noticed  {Med.  Times  and  Gaz.,  1870,  1,  p.  581). 
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The  existence  of  chronic  copper  poisoning  is  not  doubted  by  the 
majority  of  authorities  on  toxicology;  but  it  must  be  admitted  that 
much  has  been  alleged  as  to  this  form  of  disease  which  is  open  to 
question.  The  fact  that  the  majority  of  workers  in  copper  and  its 
compounds  remain  perfectly  healthy  is  not  conclusive  as  to  the 
innocuous  character  of  the  metal,  spite  of  the  assertions  of  Galippe 
{Etude  Toxicol,  sur  le  Oiiivre,  Paris,  1875).  Oppolzer  asserts  that  he 
has  seen  a  case  of  copper  paralysis  affecting  the  right  arm,  and  very 
similar  to  lead  paralysis  (Ziemssen's  "  Cyclop,  of  Med.,"  vol.  xvii. 
p.  593). 

The  editor  leaves  these  remarks  without  comment,  except  that 
when  the  case  mentioned  on  p.  479  was  tried,  no  one  in  court  could 
produce  any  evidence  of  any  genuine  chronic  case  having  occurred, 
comparable,  let  us  say,  in  the  remotest  degree  with  lead  or  mercury. 

At  the  same  time  it  must  be  admitted  that  the  disease  known  as 
brassfounders'  ague  has  a  very  definite  existence ;  brass  is  an  alloy  of 
zinc  and  copper,  and  it  is  doubtful  to  which  element  the  disease  must 
be  ascribed  (vide  B.  M.  J.,  1,  1900,  in  an  article  by  Dr.  Wm. 
Murray,  also  B.  M.  J.,  2,  1901,  p.  405). 

Treatment.— This  is  on  general  principles  only,  vuls  p.  d5b. 

Post-mortem  Appearances.— In  poisoning  with  the  salts  of 

copper,  the  mucous  membrane  of  the  stomach  and  intestines  has  been 
found  more  or  less  thickened  and  inflamed,  in  the  few  fatal  cases  which 
have  been  hitherto  examined  ;  the  membrane  has  been  also  found 
destroyed  and  softened  in  poisoning  with  verdigris.    The  gullet  has 
presented  an  inflamed  appearance.    In  a  case  of  poisoning  with  verdi- 
gris quoted  by  Orfila,  the   stomach  was  inflamed  and  thickened, 
especially  towards  the  intestinal  opening,  the  orifice  of  which,  owing  to 
the  general  thickening,  was  almost  obliterated.    The  small  intestines 
were  throughout  inflamed,  and  perforation  had  taken  place,  so  that  part 
of  the  green  liquid  was  effused  into  the  abdomen.    The  large  mtestmes 
were  distended  in  some  parts  and  contracted  m  others,  and  the  rectum 
was  ulcerated  on  its  inner  surface.    The  Immg  membrane  of  the 
intestines  has  been  found  throughout  of  a  deep  green  colour,  owing  o 
small  particles  of  verdigris  adhering  to  it.    It  1-^been  said  t^^^^^^^ 
is  an  uncertain  character  of  poisonmg  by  copper,  since  a  i^o^l;>;d  sta  « 
of  the  bile  often  gives  a  similar-  colour  to  the  mucous  membrane  of  the 
tc^na^^^^^^^^  This  objection  cannot  applv  when  the  ^.en 

colour  is  found  in  the  gullet  and  throughout  the  mtestmes    and.  rmde 

any  circumstances,  the  evidence  f^^om  ^'^^\l''^^''''\Cl  JZl  unless 
would  amount  to  nothing  in  the  judgment  of  a  ^^^^^^^^^^^^^^^ 
copper  were  freely  detected  in  the  parts  so  coloured.    1  he  gieen  stam, 
■  if  due  to  copper,  will  be  turned  blue  by  ammonia 

Analvsis  — AVhatever  doubt  may  exist  with  regaid  to  a  gieen 
colot^ofThe  tissues,  the  colouring  of  the  vomit  is  certan^a  J^^^^ 
value     The  vomited  matters  are  remarkable  for  being  geneially  ot  a 
SlrJr         ::iour  ;  and  broken  crystals  of  f^^^::^^^. 
,-n  tbpm  in  a  case  in  which  the  poison  was  taken  m  a  loosely  P^^^^^^ 
en  state     If  the  green  coloui'  of  the  vomited  liquids      owing  o 
itr^dtie,  it  will  L  acquire  a  blue  tint  on  adding  to  a  poi.^^^^^^^^^^^ 
Creen  liquid  a  solution  of  ammonia  ;  but  if   t  be  causea  oy 
Spper,  this  change  of  colour  will  serve  to  indicate  the  fact. 
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The  salts  of  copper  are  generally  known  by  their  colour  j  whetl  ei 
in  the  solid  state  or  in  solution,  they  are  either  blue  or  green  1  e 
salts  of  one  other  metal  are  also  of  a  green  colour,  "^"^f  nid.el  bu 
there  are  striking  chemical  differences  between  the  salts  of  this  me  al 
and  those  of  copper.  There  are  three  very  soluble  salts  of  copper  ,  two 
of  these  are  blue,  the  sulphate  and  nitrate,  and  one  green,  the  chlonc  e 
The  solutions  of  the  copper  salts  have  generally  an  acid  reaction,  ine 
salt  should  be  dissolved  in  water,  diluted,  and  the  following  tests  may 

then  be  applied: —  •  -i.  + 

Tests— {!)  Solution  of  ammonia  gives  a  bluish  white  precipitate, 
which  is  soluble  in  an  excess  of  the  test,  forming  a  deep  violet-blue 
liquid.  (2)  Ferrocyanide  ofpotassixm  gives  a  rich  claret-red  precipitate  ; 
if  the  quantity  of  copper  is  small,  the  liquid  acquires  merely  a  light 
red  colour ;  if  large,  the  precipitate  is  of  a  deep  red-brown  colour,  and 
of  a  gelatinous  consistency.  Ferrocyanide  of  potassium  will  act  on  tlie 
violet-blue  solution  produced  by  ammonia,  provided  acetic  acid  is 
added  to  neutralise  the  ammonia.  One  portion  of  the  liquid  may  thus 
be  tried  by  the  two  tests.  (3)  Sulphuretted  hydrogen  gas,  or  sulphide 
of  ammonium,  gives  an  almost  black  precipitate,  even  in  an 
acid  solution,  or,  if  the  copper  is  in  small  proportion,  merely  a 
reddish  brown  colour.  (4)  A  slip  of  polished  iron  (a  common  needle), 
suspended  by  a  thread  in  the  liquid,  slightly  acidulated  with  sulphuric 
acid,  is  speedily  coated  with  a  layer  of  copper,  even  when  the  salt  is 
present  in  very  small  proportion.  If  the  needle  is  left  for  some  days 
in  the  liquid,  the  iron  will  be  slowly  removed,  and  a  hollow  cylinder  of 
metallic  copper  will  remain.  This  may  be  washed,  dissolved  in  dilute 
nitric  acid,  and  tested  with  the  foregoing  tests;  or  the  iron,  coated 
with  copper,  may  be  at  once  partially  immersed  in  ammonia  and 
exposed  to  air.  The  liquid  then  becomes  slowly  blue.  Half  a  grain 
of  sulphate  of  copper,  dissolved  in  sixteen  ounces  of  water,  may  be 
thus  easily  detected.  The  blue  solution,  acidified  with  acetic  acid, 
gives  a  red  colour  or  precipitate  with  ferrocyanide  of  potassium. 
(5)  The  Electrolytic  Test. — If  a  few  drops  of  the  copper  solution  are 
placed  on  platinum  foil,  slightly  acidulated  with  a  diluted  acid,  and  the 
platinum  is  then  touched  through  the  solution  with  a  slip  of  zinc, 
metallic  copper,  of  its  well-known  red  colour,  is  immediately  deposited 
on  the  platinum.  When  the  quantity  of  copper  is  small,  there  is 
merely  a  brown  stain ;  but  a  blue  liquid  is  formed  by  povu-ing  on  it 
ammonia,  and  exposing  it  to  air.  The  blue  liquid  may  be  further 
tested  with  ferrocyanide  of  potassium  after  acidification  with  acetic 
acid. 

Commercial  sulphate  of  copper  sometimes  contains  traces  of  arsenic. 
Ten  grains  of  the  crystallised  sulphate  will  occasionally  be  sufficient 
to  yield  evidence  of  the  presence  of  arsenic.  When  the  sulphate  has 
been  given  as  an  emetic,  traces  of  arsenic  may  sometimes  be  found  in 
the  contents  of  the  stomach  or  in  the  matters  vomited. 

Copper  in  Organic  Liquids. — The  copper  is  liable  to  be  precipitated 
by  certain  organic  substances,  e.g.,  albumen,  fibrin,  casein,  and 
mucous  membrane  ;  but  some  of  these  organic  compounds  are  easily 
dissolved  by  acids,  or  even  by  an  excess  of  the  solution  of  copper  salt. 
A  portion  at  least  of  the  salt  of  copper  is,  therefore,  commonly  held 
dissolved.    In  such  cases  there  is  one  peculiar  character  possessed  by 
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these  liquids  ;  i.e.,  they  have  a  decidedly  green  colour,  even  when  the 
copper  salt  is  in  a  far  less  than  poisonous  proportion. 

A  polished  needle,  or  a  fine  iron  wire,  may  he  used  in  these  liquids 
as  a  trial  test  for  the  presence  of  the  salts  of  copper.    If  in  large 
quantity,  the  copper  may  be  precipitated  by  sulphuretted  hydrogen,  the 
sulphide  collected,  dried,  and  converted  into  the  soluble  sulphate  by  the 
nction  of  strong  nitric  acid.    If  in  small  quantity,  the  followmg  is  the 
most  expeditious  method  of  obtaining  copper  from  any  organic  liquid 
which  contains  a  soluble  poisonous  salt  of  this  metal.    Having  added 
a  few  drops  of  diluted  sulphuric  acid,  and  filtered  the  liquid,  let  a 
portion  of  it  be  placed  in  a  platinum  capsule  or  crucible,  and  a  slip  of 
zinc  introduced.    Wherever  the  platinum  is  touched  by  the  zinc, 
metallic  copper  of  its  ordinary  red  colour  is  deposited ;  and,  after 
having  in  this  way  coated  the  platinum  capsule,  the  surplus  liquid  ma.y 
be  poured  off,  and  the  capsule  well  washed  with  water.    The  copper  is 
then  dissolved  in  nitric  acid,  and  the  tests  may  be  applied  to  the 
solution  after  the  excess  of  acid  has  been  driven  off  by  heat.    In  place 
of  nitric  acid  and  heat,  a  strong  solution  of  ammonia  may  be  used  m 
the  cold.    Under  exposure  to  air  the  metal  is  oxidised  and  dissolved 
in  a  few' minutes,  forming  a  blue  solution.    The  ammoniacal  solution 
may  be  neutralised  with  diluted   acetic  acid,  and  ferrocyanide  of 
potassium  then  added.    The  red  colour  of  the  metal  depositea  on 
platinum  is  characteristic  of  copper;  but  should  any  doubt  exist,  this 
may  be  removed  by  placing  a  polished  needle  in  the  mnmomacal 
solution,  and  adding  diluted  acetic  acid  to  neutralise  it.    The  needle 
is  immediately  covered  with  a  red  layer  of  copper.    Not  much  import- 
ance should  be  attached  to  the  discovery  of  mere  traces  of  this  metal 
either  in  the  body  or  in  articles  of  food.    Copper,  if  looked  for,  may 
be  found  in  many  cases  in  the  tissues  and  m  food  under  circumstances 
quite  unconnected  with  poisoning  (Guy  s  Hosp.  Eep.,  1858,  p.  103  . 

In  the  Tissues  or  Urine.— Dry  and  incinerate  the  organic  matter, 
using  an  iron  burner,  digest  the  residue  in  warm  nitric  acid,  and  then 
evaporate  to  dryness.  The  residue  may  be  dissolved  m  a  small 
quantity  of  water  and  a  polished  needle  immersed  m  it  for  some  hours. 
£  metallic  deposit,  if  any,  on  the  needle,  may  be  recogmsed  as 
Conner  either  bv  its  colour  or  by  the  action  of  ammonia. 

Toppe  Ts  believed  by  some  observers  to  be  nearly  always  present 
in  the  liver  of  man.  Dupr6  found  in  human  livers  about  one  part  of 
copper  ^^500,^  and  in  fourteen  bodies  examined  by  Bergeron  and 
Hofe  cower  i  .  minute  quantities  was  found  m  every  case  It  is  also 
beheved  to  occur  normally  in  very  small  quantities  m  the  kidneys  and 
L  the  blood  The  copper  is  probably  mainly  derived  from  the  grams 
of  cereals  such  as  wheat  and  barley;  in  turnips,  and  most  other 
vertables  copper  in  very  minute  traces  may  generally  be  detected. 
It  has  Wn  sS  by  Johnstone  that  the  presence  of  copper  in 
cereals  may  be  due  to  the  practice  of  dressing  the  gram  and  also  the 
grund,  with  sulphate  of  copper,  with  the  object  of  protectmg  it  from 
the  ravages  of  vermin  after  the  gram  is  sown  (Lutt). 

Cases— The  following,  taken  from  the  Lancet,  2,  1901,  p.  bZ^, 
shows  a  new  danger : —  .  ,    ,    .     •  v 
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the  spraying  of  potatoes  to  prevent  '  potato  bligKt.'    It  app  ars  from  the  evuW 
given  at  an  inquest  held  in  Ballymona  on  August  23rd  tlmt  a  f^^."!    f  ' 
named  James  Gordon,  was  working  on   he  form  of  Mr  Q.       ^^^^^^^  J^f 
Bailee,  Ballymena,  on  August  19th  and  20th    He  ^^^^ ^ff  m! 
strapped  on  his   back  and  was  spraying  potatoes.  ^  ^^^^^^^^^  ^''^  ^f 

plaiSJd  before  dinner  of  being  sick;  on  the  20th  'V^^^^*'' and  ten 

some  supper  (potatoes)  at  seven  o'clock,  and  rotu-ed  to  [^^^  botju  nine  and  ten 
o'clock.  In  the  early  morning  he  was  taken  severely  ill,  a"*!.  •  f^/,^!^''" l7t 
Duncan,  of  Ballymena,  who  saw  liim  at  4.30  a.m  on  the  morning  of  the  2l8t 
found  him  suffering  from  severe  cramps  all  through  his  limbs  aud  body,  li^s  h^ait 
faiHng,  and  his  body  covered  with  free  perspiration.  He  died  at  about  two_  o  clock 
in  the  afternoon  of  the  2l8t.  He  had  a  fresh  wound  on  his  hand,  which  was 
perfectly  blue  with  the  '  bluestone,'  which  was  chiefly  sulphate  of  copper.  Mr. 
Duncan  said  that  if  there  were  scratches  on  the  hands  of  the  person  engaged  m 
spraying  potatoes,  or  if  the  person  inhaled  the  spray,  it  might  possibly  produce  the 
coUapse!  His  evidence  was  that  deceased  had  died  from  collapse  following  m-itaut 
poisoning.  Dr.  A.  McN.  D'Evelyn,  of  Ballymena,  who  also  saw  the  deceased 
aereed  with  Mr.  Duncan  as  to  the  cause  of  death,  and  said  that  to  take  food 
without  washing  the  hands  after  being  engaged  with  a  spraying  machme  was 
extremely  dangerous,  and  he  believed,  as  it  was  a  hot  day,  that  in  breathing  m  the 
fine  vapour  of  the  spray  a  considerable  quantity  of  poison  might  have  been 
absorbed.  The  jmy,  after  recording  that  the  deceased  died  '  from  coUapse 
following  upon  ii-ritant  poison,'  possibly  thi-ough  the  absorption  of  the  mixture, 
sulphate  of  copper,  used  in  the  spraying  machine  which  he  carried  and  used 
on  August  19th  and  21st,  added  a  rider  that  the  evidence  brought  out  by  Mr. 
Duncan  and  Dr.  D'Evelyn  ought  to  be  a  warning  to  farmers  aud  farm-servants 
not  to  engage  in  spraying  potatoes  with  lacerated  hands,  or  to  blow  down  the  pipe 
of  a  sprayer,  or  to  take  food  without  washing  their  hands  thoroughly,  as  any  of 
these  practices  is  extremely  dangerous,  the  bluestone  used  being  an  irritant 
poison.  It  is  possible  that  the  wearing  of  gloves  or  long  gauntlets  and  a  respii-ator 
might  be  a  useful  preventive." 

Poisoning  by  Gold  Salts. 

Source. — The  Terchloride  is  the  only  preparation  of  gold  which 
requires  notice.  It  is  a  powerful  irritant  poison,  acting  locall}'  like  nitrate 
of  silver.  Little  is  known  of  its  poisonous  eifects  on  man;  but,  in 
administering  it  to  animals,  Orfila  found  that  it  caused  extensive  inflam- 
mation, and  even  ulceration,  of  the  mucous  membrane  of  the  stomach 
{"  Toxicologic  ").  The  metal  is  absorbed  and  carried  into  the  tissues, 
but  its  poisonous  action  appears  to  be  independent  of  absorption. 

Case. — In  October,  1893,  a  case  of  poisoning  hy  chloride  of  gold  was 
admitted  to  Guy's  Hospital,  of  which  the  following  is  an  abstract : — 

The  victim  was  a  boy  of  six,  admitted  under  Dr.  Hale  White  on  October  22iid, 
1893,  about  11  p.m.  He  had  swallowed  the  contents  of  a  small  glass  tube  found 
on  a  dustheap.  He  was  sick  immediately  afterwards,  the  first  vomit  being  black  in 
colour.  The  vomiting  persisted,  and  he  was  admitted  to  the  hospital  at  2  a.m., 
much  collapsed,  eyes  closed,  face  pallid  and  cold,  the  lips,  tongue,  teeth,  stained  of 
a  pui'plish  colour.  The  fauces  were  injected,  but  not  stained;  the  fingers  were 
stained.  Pulse  extremely  feeble.  Within  ten  minutes  the  bowels  acted  twice. 
At  10  a.m.  the  vomiting  still  continued,  aud  diarrhoea  was  present.  The  child  did 
not  seem  to  be  in  pain,  but  the  epigastrium  was  tender  on  pressui-e.  He  had  by 
this  time  rallied  considerably  from  shock.  There  was  noticed  a  black  stain  on  the 
teeth.  About  5  p.m.  on  the  day  of  admission  the  vomiting  and  diarrhoea  ceased, 
and  he  was  discharged  well  about  twelve  days  after  admission.  Pupils  natural 
and  no  unconsciousness  throughout. 

Sir  Thomas  Stevenson  reported  that  the  tube  was  one  used  by  photographers  for 
toning;  it  was  made  to  contain  15  grains.  Of  this  2-6  grains  wore  found  in  the 
tube,  leaving  12-4  grains  either  swallowed  or  lost.  He  found  traces  of  gold  in  the 
fcecos  and  vomit,  but  none  in  the  urine. 

Eor  fuller  details  the  reader  is  referred  to  the  ward  notes. 
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Poisoning  by  Preparations  of  Thallium. 

The  salts  of  this  metal  are,  according  to  Paulet,  highly  poisonous, 
although  this  does  not  appear  either  from  his  own  statement  of  their 
effects  or  from  the  experiments  of  Lamy.  Paulet  found  that  a  dose  of 
fifteen  grains  of  carhonate  of  thallium  killed  a  rahbit  in  a  few  hours. 
The  animal  suffered  from  disturbance  of  breathing,  loss  of  muscular 
power,  and  general  trembling  of  the  limbs ;  it  appeared  to  die 
asphyxiated.  The  salts  of  this  metal  have  been  found  to  operate 
through  the  skin  and  cellular  membrane,  therefore  by  absorption. 

Lamy  dissolved  seventj-^-seven  grains  of  the  sulphate  in  milk,  and 
he  found  that  this  quantity  sufl&ced  to  destroy  two  hens,  six  ducks, 
two  puppies,  and  a  middle-sized  bitch.  The  prominent  symptoms  in 
the  dogs  were  oppression  of  breathing,  salivation,  griping  pains  in  the 
abdomen,  the  body  being  drawn  up,  with  trembling  and  convulsions  of 
the  limbs,  followed  by  paralysis.  Vomiting  and  purging  are  not 
described  among  the  symptoms.  The  two  puppies  did  not  die  until 
four  days  after  they  had  taken  the  poison.  On  opening  the  bodies  of 
the  animals  Lamy  states  that  there  was  no  mark  of  inflammation  or 
other  striking  post-mortem  appearance.  In  one  experiment  he  found 
that  a  puppy  died  in  forty  hours  from  a  dose  of  one  grain  and  a  half  of 
sulphate  of  thallium  {Chein.  News,  September  12th  and  19th,  1863). 

The  salts  are  soluble,  colourless,  and  nearly  tasteless ;  and  there- 
fore may  be  easily  administered. 

These  statements  of  Lamy  and  Paulet  are  not  in  accordance  with 
the  views  of  Crookes,  the  discoverer  of  the  metal.  Although  much 
exposed  to  the  action  of  the  fumes,  the  metallic  vapour  produced  no 
particular  effects  upon  him.  He  also  swallowed  a  grain  or  two  of  the 
salts  without  injury.  These  have  a  local  action  on  the  hair  and  skin, 
staining  the  former,  and  rendering  the  latter  yellow  and  horny  {Chem. 
Neivs,  October  3rd,  1863,  p.  161). 

Maume  and  Eabuteau  state  that  thallium  is  at  once  both  a  cardiac 
and  a  muscular  poison,  in  its  action  resembling  mercury  in  one  respect 
and  potassium  in  another.  The  history  of  thallium  as  a  poison  is 
incomplete. 

Analysis.— The  best  and  most  certain  method  of  detecting  thallium  is 
to  dry  and  burn  the  viscera,  when,  by  the  aid  of  the  spectroscope,  the 
green  band  indicative  of  thallium  will  manifest  itself  in  the  spectrum 
from  the  smallest  quantity  of  the  metal,  in  spite  of  admixture  with 
other  bodies. 

Poisoning  by  Salts  of  Tin. 

Source  and  Method  of  Occurrence.— The  only  preparations  of 
this  metal  which  require  to  be  noticed  as  poisons  are  the  clUoricles  ov 
muriates,  a  mixture  of  which  is  extensively  used  m  the  arts,  under  tlie 
name  of  Dyers'  Spirit.  The  salts  may  exist  in  the  form  of  whitish 
Yellow  crystals;  but  more  commonly  they  are  met  with  m  a  strongly 
acid  solution  in  water.  They  are  irritant  poisons,  but  so  seldom  used 
as  such,  that  only  one  death  occurred  from  them  in  England  and  Wales 
during  a  period  of  two  years.  .       .  •  i 

Small  quantities  of  tin  are  not  uncommonly  taken  m  articles  ot 
tinned  food,  and  in  Demerara  sugar  prepared  by  what  is  known  as  tiie 


POISONING  BY  LEAD. 


481 


"  Bloomer  process,"  in  wliich  a  solution  of  stannous  chloride  is  em- 
ployed. Such  sugar  contains  about  half  or  one-third  of  a  grain  of  tin 
per  pound.  According  to  Sir  Thomas  Stevenson's  experiments, 
neither  dogs  fed  on  such  sugar  nor  persons  who  habituall^y  con- 
sume such  sugar  as  an  article  of  daily  diet  suffer  in  health.  Others 
consider  the  tin  to  be  injurious  to  health.  Luff  has  described  four 
cases  of  tin  poisoning  caused  by  tinned  cherries.  The  syrup  of  the 
cherries  contained  1'9  grain  of  the  higher  oxide  of  tin  in  each  fluid 
ounce  {B.  M.  J.,  1890,  1,  p.  833). 

Toxicity  and  Fatal  Dose. — The  following  is  Dr.  Luff's  own 
account  of  the  cases  referred  to  above,  and  one  other  from  the  Med. 
Press  and  Circ,  1894  : — 

"  In  four  cases  of  tin  poisoning,  caused  by  tinned  cherries, 
that  were  seen  and  described  by  the  author  and  Metcalfe,  an  esti- 
mation of  the  amount  of  tin  present  in  the  cherry-juice  Avas  made,  as 
the  tin  from  which  the  patients  had  taken  the  cherries  was  left 
half  full  of  cherries  and  juice,  and  therefore  was  available  for 
pur^ioses  of  analysis.  The  juice  was  strongly  acid,  and  the  analysis 
showed  that  the  acidity  was  mainly  due  to  malic  acid;  the  juice  con- 
tained tin  in  solution  equal  to  1*9  grain  of  the  higher  oxide  of  tin  in 
each  fluid  ounce,  which  would  be  equal  to  3*2  grains  of  the  malate  of 
tin  in  the  same  quantity  of  juice.  The  symptoms  of  these  cases  were 
very  severe,  there  being  a  considerable  amount  of  collapse  and  cyanosis 
and  in  one  case  unconsciousness ;  it  was  estimated  that  the  symptoms 
were  produced  by  doses  of  the  malate  of  tin  varying  from  four  to  ten 
grains.    All  the  cases  recovered. 

"  A  peculiar  case  is  recorded  in  which  a  chemist  died  from  tin  poison- 
ing. He  had  inadvertently  filled  his  pepper  caster  with  putty  powder, 
which  is  the  higher  oxide  of  tin,  and  had  continued  to  use  it  until  he  fell 
ill  a  couple  of  months  afterwards  and  ultimatelj^  died." 

Symptoms. — Nausea,  abdominal  pain,  vomiting,  and  diarrhoea 
were  observed  in  the  above  cases.  There  was  much  depression,  with 
feeble  pulse  and  drowsiness,  and  in  one  case  at  least  extreme  collapse. 
Dr.  Humphreys,  who  attended  one  of  the  cases,  says  that  cramps  in  the 
legs  were  most  marked,  and  that  he  vomited  a  little  blood. 
Analysis. —Dr.  Luff  gives  the  following  : — 

"  Tin  may  be  separated  from  organic  admixture  by  destroying 
organic  matter  by  the  moist  method  (see  p.  376).  The  clear  fluid,  which 
contains  stannic  chloride,  may  be  submitted  to  the  following  tests : — 

"  1.  Sulphuretted  hydrogen  gives  with  a  solution  of  a  stannous  salt 
a  brown  precipitate  of  stannous  sulphide,  and  with  a  solution  of  a 
stannic  salt  a  yellow  precipitate  of  stannic  sulphide. 

"  2.  Stannous  chloride  added  to  a  solution  of  mercuric  chloride  first 
reduces  it  to  the  mercurous  state,  throwing  down  a  white  precipitate  of 
calomel,  and  subsequently  reduces  this  to  the  metallic  state,  producing 
a  grey  precipitate,  due  to  the  formation  of  finely  divided  mercury. 

.  X  'm^;  .y^*'?  ^^^^  chloride  stannous  chloride  gives  a  purple  precipi- 
tate "  (mZe  also  p.  552).  1    1-  f 

Poisoning  by  Lead  and  its  Salts. 

Source  and  Method  of  Occurrence.— Next  to  iron  lead  is, 
periiaps,  the  most  useful  metal  known,  and  is  mined  in  enormous 

M.J. — VOL.  H.  gj^ 
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quantities.  In  the  actual  mining  operations  there  wouhl  seem  to  be 
but  little  clanger  ;  it  is  in  the  manufacture  and  uses  of  lead  salts  for 
commercial  purposes  and  in  the  contamination  of  water  supplies  that 
cases  of  lead  poisoning  chiefly  occur. 

The  following  are  the  preparations  of  lead  deserving  of  mdividual 
notice  here,  though  it  must  be  stated  that  there  is  not  a  single 
compound  into   Avhich  lead  enters  that  is  not  capable  of  domg 

mischief : — 

1.  The  metal  itself. 

2.  Sugar  of  lead  or  the  acetate. 

3.  White  lead,  carbonate  or  oxycarbonate. 

4.  Oxides  of  lead. 

5.  Other  salts. 

As  showing  the  improvement  in  our  national  health  and  care  ni 
dangerous  occupations,  Sir  Thomas  Stevenson  stated  in  the  previous 
edition  of  this  work  in  1894  that  no.  less  than  132  fatal  cases  ol  lead 
poisoning  were  recorded  in  1891  in  England  and  Wales,  whereas  m  1901 
only  one  solitary  case  is  tabulated  by  the  Registrar- General. 

1  Lead  itself.— Of  this  it  is  difficult  to  speak  positively,  because 
in  most  of  the  cases  to  be  mentioned  it  is  absorbed  as  an  oxide  or 
carbonate  or  some  other  salt;  but  there  are  some  few  illustrations  ot 
poisoning  by  the  metal  itself,  which  has  then  in  the  body  undergone  a 
change  into  a  salt  of  lead. 

A  tea-dealer  was  seized  with  symptoms  of  lead  poisoning,  and  tjie  cause 
remtined  long  unlspected,  until  he  Admitted  that,  in  the  coiirse  of  his  trade,  he 
had  the  idle  habit  of  often  placing  pieces  of  tea-lead  in  his  mouth,  and  crushing  the 
metal  between  his  teeth. 

Sonnenkalb  considered  that  snuff  frequently  acquires  an  impregna- 
tion of  lead  by  reason  of  the  coverings  of  lead  m  which  it  is  packed. 
He  collected  nhieteen  cases  of  this  form  of  chronic  poisomng  ; 
Iburteen  of  these  there  was  paralysis,  and  in  five  tl-ve  wei.  ^^^^^^^^^ 

of  gastric  disturbance.    The  arms  were  most  ^^^^l-e  case^^^^^^^ 
iDaralYsis  and  wasting  of  the  extensor  muscles.    In  twelve  cases  tlieie 
was  a  blue  colour  of  the  gums.    All  suffered  from  cohcky  pains  and 
ronstipaUon      The  poison'ed  snuff  had  been  used  or  a^^enod  o  rom 
six  months  to  twenty  years ;   and  on  le--"|g       f  U,l}Tim 

of  TZ^^^  l;^^Jlo^:?^e:;; 

rji::TJz.rt^:'i{^  ^^^^ 

four  parts^of  distilled%-ater  at  60°  Fahr.  dissolving  one  part;  and  if  is 

much  more  soluble  at  a  boiUng  temperature. 

A  remarkable  series  of  cases  of  poisonmg  by  acetate  of  lead  nas 
A  leiucuiiuuxc  accident,  about 

been  reported  {Lancet,  1849,  i,  p.  i<o/-  eiehtv 
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supplied  as  usual  to  their  customers.  It  seems  that  no  fewer  than  500 
persons  were  attacked  with  symptoms  of  poisoning  after  partakmg  ol 
this  bread,  , 

Liquids  used  for  culinary  or  dietetic  purposes,  especially  it  they 
contain  a  free  acid,  are  liable  to  become  impregnated  with  lead,  derived 
from  the  glaze  of  the  vessel  in  which  they  are  kept,  and  thus  form 
poisonous  salts.  If  vinegar  is  used,  acetate  of  lead  may  result. 
r.itharge-glaze  is  also  easily  dissolved  by  alkaline  or  fatty  substances. 
The  eating  of  dripping,  or  the  fat  of  meat  baked  in  a  newly  glazed 
vessel,  has  been  known  to  give  rise  to  a  slight  attack  of  colic  ;  while  the 
symptoms  were  referred  by  the  person  to  some  substance  mixed  with 
the  food.  (For  cases  see  Med.  Gaz.,  vol.  47,  p.  659  ;  also  Lancet,  1860, 
1,  p.  962.)  In  1852,  four  men  partook  of  rhubarb-pie  and  milk  for 
supper.  Shortly  afterwards  they  were  all  seized  with  violent  vomiting 
and  intense  colic.  Lead  was  detected  in  a  portion  of  the  vomited 
matters  and  food.  The  only  source  to  Avhich  the  lead  could  be  traced 
was  the  glaze  of  the  pans  in  which  the  milk  was  kept. 

The  acetate  in  solution  as  liquor  plumbi  subacetatis  is  largely  used 
in  medicine  as  a  lotion,  and  from  this  solution  as  a  basis  many  pro- 
prietary remedies  are  made  of  the  class  of  hair-dyes,  washes,  etc.  Of 
such  Goulard  extract  or  water  is  an  example,  which  has  caused  death 
in  at  least  four  instances,  one  in  France  and  three  in  England. 

In  tlie  B.  M.  J.,  1,  1898,  p.  491,  is  reported  a  case  of  severe  plumbism 
from  washing  out  the  nose  -with  a  lotion  containing  "  a  pennyworth  of  sugar  of 
lead  to  the  half-pint  of  water."  This  washing  had  been  done  two  or  thi-ee  times  a 
day  for  some  months. 

3.  White  Lead. — It  is  this  salt  that  is  responsible  for  the 
majority  of  cases  of  lead  poisoning  occurring  amongst  workmen,  inas- 
much as  it  is  the  basis  from  which  practically  all  lead  pigments  and 
glazes  are  obtained. 

One  cause  of  lead-palsy  among  infants  may  be  the  use  of  farinaceous 
food  wrapped  in  lead-foil  having  a  thinly  tinned  surface,  sold  as  patent 
tin-foil.  Such  infants'  food  is  sometimes  strongly  impregnated  on  the 
outside  with  carbonate  of  lead  ("On  Poisons,"  2nd  ed.  p.  505).  Snuff 
and  tobacco,  chocolate,  and  other  substances  in  ordinary  use  are 
frequently  wrapped  in  this  spurious  tin-foil.  If  the  articles  are  kept  in 
a  damp  place,  they  may  thus  become  impregnated  with  carbonate  of 
lead. 

White  lead  is  sometimes  contained  in  small  proportions  in  loaf 
sugar,  owing  to  the  moulds  in  which  the  sugar  is  set  being  painted 
with  white  lead,  and  a  portion  being  thus  mechanically  taken  up. 

Lacy  has  pointed  out  the  injury  to  health  which  is  likely  to  follow 
the  use  of  white  lead  as  a  cosmetic  by  actors.  The  glazed  white 
leather  lining  of  hats  is  strongly  impregnated  with  carbonate  of  lead, 
which  may  penetrate  the  body  by  the  perspiring  skin. 

4.  Oxides  of  Lead. — The  yellow  oxide  (massicot)  and  the  puce- 
coloured  oxide  (peroxide)  are  but  little  known,  except  to  chemists. 
Litharge  and  minium  or  red  lead  are,  however,  much  employed  in  the 
arts,  and  have  sometimes  given  rise  to  accidental  poisoning.  A 
woman  who  had  swallowed  two  and  a  quarter  ounces  of  red  lead  was 
admitted  into  hospital.    No  symptoms  appeared  for  nine  hours.  There 
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was  then  colicky  pain,  with  urgent  vomiting,  followed  by  headache  and 
general  tenderness  of  the  abdomen.    Slie  entirely  recovered  in  about 
twelve  days  (Guy's  Hosp.  Eep.,  1850,  p.  209).    In  March,  1870, 
owing  to  an  accident,  some  red  lead  became  mixed  with  a  quantity  of 
beer  at  a  brewery  at  Guildford.    Several  persons  who  drank  this  beer 
suffered  from  lead  poisoning.    One  man  died,  but  it  was  probable  that 
disease  of  the  lungs  was  the  immediate  cause  of  death.    Colicky  pains, 
a  blue  line  on  the  gums,  and  constipation,  were  well-marked  symptoms 
among  the  patients.    In  the  course  of  a  month  as  many  as  twenty-seven 
cases  of  lead  colic  came  under  treatment  {Lancet,  1870,  1,  pp.  428  and 
495).    A  fatal  case  of  poisoning  by  red  lead  has  been  recorded 
("  Report  of  Calcutta  Med.  Soc,"  July  13th,  1881).    The  \yoman  died 
within  five  hours.    The  symptoms  were  pains  and  convulsions.  The 
only  noticeable  appearance  met  with  in  the  body  Avas,  it  is  said,  corrosion 
of  the  stomach. 

6.  Other  Salts. — This  group  is  meant  to  include  all  those  cases 
in  which  the  lead  gains  access  to  the  body  by  what  may  be  called 
domestic  routes.  It  includes  some  of  the  above  salts,  undoubtedly ;  but 
often,  and  especially  in  water  and  beer,  it  may  be  doubtful  what  special 
salt  is  present. 

Cosmetics  and  hair- dyes  containing  preparations  of  lead,  commonly 
called  hair-restorers,  may  also  produce  dangerous  effects.  The  author 
met  with  an  instance  in  "which  paralysis  of  the  muscles  on  one  side  of 
the  neck  arose  from  the  imprudent  use  of  a  hair-dye  containing  litharge. 
These  hair-dyes  or  "  hair-restorers  "  are  sometimes  solutions  of  acetate 
of  lead  of  variable  strength  in  perfumed  and  coloured  water.  In  other 
cases  they  consist  of  hyposulphite  of  lead  dissolved  in  an  excess  of 
hyposulphite  of  sodium.  In  one  instance  the  continued  use  of  such  a 
dye  is  reported  to  have  proved  fatal,  and  lead  was  found  m  the  liver 
and  one  of  the  kidneys  {Pharm.  Jour.,  1869,  1,  p.  304;  also  January, 

1869,  p.  440).  ,     ,  .  , 

Besides  the  workers  in  lead  factories,  plumbers,  painters,  workers 
on  gas  and  water  pipes,  printers  (types),  potters  (glazing  with  lead 
glaze),  weavers  (lead  weights  on  looms),  file-makers  (striking  hies  on 
leaden  cushions),  enamel  workers,  and  others  are  liable  to  sutler  trom 
chronic  lead  poisoning.  The  use  of  cosmetics  containing  lead,  the  use 
of  lead-glazed  crockery,  the  taking  of  snuff  adulterated  with  oxides  of 
lead  and  the  use  of  aerated  beverages  and  drinking  water  which  has 
been  allowed  to  remain  in  contact  with  lead,  are  all  recognised  sources 
of  lead  poisoning.  In  one  remarkable  case  a  proof-reader  was  poisoned 
by  reading  printed  proofs  for  many  years.  Type-metal  is  an  alloy  of 
which  lead  is  a  preponderating  constituent.  i>  i^o^^n 

Cider  is  sometimes  poisoned  with  lead  owing  to  {1^%^^  ^^^f^" 
vessels  or  pipes  in  its  manufacture.  An  instancy  of  the  fatal  efiects  o 
cider  so  poisoned  is  reported  to  have  occurred  in  Worcestershire  n 
1864,  and  another  fatal  case  occurred  in  Herefordshire  m  1867.  J^igM 
men  were  seized  with  symptoms  of  lead  poisoning,  and  one  died.  Meia- 
path  found  one  grain  of  lead  in  a  gallon  of  cider  The  leade.Mnpe  was 
bund  corroded  by  the  acid  in  the  cider.  . Lead  Fpes  are  la^^^^ 
by  publicans  for  the  supply  of  beer.  It  is  P^^^^ble  theie  oie  it  the 
beer  is  acid  and  is  allowed  to  remain  some  time  m  the  pipe,  the  hist 
portions  dmwn  may  acquire  an  impregnation  of  lead,  which  may  give 
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rise  to  colic  and  other  unpleasant  symptoms.  This  is  a  not  infrequent 
though  unsuspected  cause  of  lead  poisoning  in  potmen.  Common 
acetic  acid  has  been  known  to  contain,  as  impurity,  2  per  cent, 
of  acetate  of  lead.  Lead  is  abo  found  in  citric  and  tartaric  acids, 
aerated  beverages,  Seidlitz  powders,  and  in  salts  which  have  been 
crystallised  in  leaden  pans.  Litharge  wm  formerly  much  used  to 
remove  the  acidity  of  sour  wine,  and  to  convey  a  sweet  taste.  Acetate 
of  lead,  or  some  other  vegetable  salt  of  the  metal,  is  in  these  cases 
formed;  and  the  use  of  such  wine  may  be  productive  of  alarming 
symptoms.  Many  years  since  a  fatal  epidemic  colic  prevailed  in  Paris 
owing  to  this  cause  ;  the  adulteration  was  discovered  by  Fourcroy,  and 
it  was  immediately  suppressed.  Wine  thus  poisoned  is  known  by  its 
being  blackened  by  sulphuretted  hydrogen. 

Snuf  has  been  adulterated  with  red  lead  in  order  to  improve  its 
colour.  Two  instances  of  chronic  poisoning  by  lead  came  under  the 
author's  and  one  under  Sir  Thomas  Stevenson's  notice  as  a  result  of 
the  presence  of  oxide  of  lead  in  snuif.  One  sample  contained  the 
oxide  in  large  proportion.  This  noxious  adulteration  has  frequently 
given  rise  to  paralysis  and  other  forms  of  lead  disease.  In  another 
work  ("  On  Poisons,"  2nd  ed.  p.  485)  the  author  has  referred  to  cases 
in  which  colic  and  paralysis  have  occurred  in  persons  who  have  slept  in 
neAvly  painted  rooms.  Alderson  mentions  several  instances  of  this  kind 
{Lancet,  1852,  2,  p.  391).  The  author  suffered  from  a  severe  attack  of 
colic  as  a  result  of  sitting  in  a  room  for  a  few  hours  a  day  in  which  a 
large  surface  of  canvas  for  an  oil-painting  had  been  covered  with  white 
lead  and  drying  oil.  An  officer,  eet.  50,  fond  of  painting  in  oil-colours, 
W'Orked  for  some  time  in  a  room  eight  feet  square  which  had  a  large 
stove  in  it.  He  was  attacked  with  wristdrop  (paralysis)  in  December, 
1855,  and  soon  afterwards  with  paralysis  in  both  legs.  It  appears  that 
his  servant  always  ground  his  colours,  mixed  them,  and  cleaned  his 
brushes.  The  officer  had  experienced  an  attack  some  years  before  ;  but 
from  this,  by  laying  aside  oil-painting,  he  completely  recovered.  Li 
these  instances,  the  emanations  of  lead  appeared  to  have  been  received 
through  the  lungs.  The  symptoms  were  of  the  character  peculiar  to 
lead  poisoning,  and  as  they  disappeared  on  the  removal  of  the  patient 
to  another  atmosphere,  there  could  be  no  doubt  about  the  cause. 
These  insidious  effects  of  lead  should  be  borne  in  mind  by  those  who 
deny  that  any  noxious  emanations  can  escape  from  papers  in  inhabited 
rooms  merely  because  the  greater  number  of  persons  who  live  in  them 
do  not  suffer.  Among  white-lead  manufacturers  the  carbonate  finds 
its  way  into  the  system  either  by  the  skin,  the  lungs,  mouth,  and 
nostrils,  or  all  these  channels  together  ;  it  is  diffused  in  a  fine  powder 
through  the  atmosphere,  and  thus  enters  into  the  lungs.  It  has  been 
remarked  that,  in  manufactories  where  the  powder  was  ground  dry,  not 
only  have  the  labourers  suffered,  but  horses,  dogs,  and  even  rats,  have 
died  from  its  eftects.  The  rats  have  been  affected  with  paralysis  in  their 
hind  legs.  Since  the  practice  has  arisen  of  grinding  tlie  carbonate  of 
lead  in  water  cases  of  lead  colic  have  not  been  so  numerous.  Fatal 
instances  of  this  kind  of  poisoning  have  been  frequently  reported 
(Oliver  on  "  Lead  Poisoning,"  1891). 

Men  employed  in  the  manufacture  of  pottery  or  glazed  cards  are 
liable  to  attacks  of  this  kind.    There  are  numerous  other  cases  in  which 
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lead  ov  its  preparations,  hj  mere  contact  with  the  skin,  have  been 
known  to  produce  the  usual  results  of  lead  poisoning.    An  infant  was 
paralysed  by  reason  of  its  having  been  washed  every  morning  with 
water  containing  a  finely  diffused  oxycarbonate  of  lead.     A  man 
suffered  from  lead-palsy;  he  had  been  a  potman,  and  the  palsy  was 
attributed  to  the  constant  handling  and  cleaning  of  pewter  pots  {Med. 
Gaz.,  vol.  48,  p.  1047.     For  another  case  see  Lancet,  1860,  1,  p.  60). 
A  case  of  lead  poisoning  was  traced  to  tbe  handling  of  vulcanised 
rubber  impregnated  with  lead.    The  man  was  a  trunk-maker,  and  used 
this  material  in  his  trade  {JPharm.  Jour.,  1870,  p.  426).    The  mere 
handling  of  lead  or  its  compounds  is  therefore  sufficient  to  produce  all 
the  effects  of  chronic  poisoning. 

The  occurrence  and  prevention  of  lead  poisonmg  from  water  and 
from  potteries  and  glazing  processes  has  of  late  years  become  too  strictly 
a  province  of  hygiene  to  be  at  all  fully  discussed  here.  For  further 
details  the  reader  is  referred  to  a  report  presented  in  February,  1899, 
by  Professor  T.  E.  Thorpe,  of  the  Government  laboratory,  London,  and 
Professor  Thomas  Oliver,  of  Newcastle-on-Tyne,  to  the  Home  Secretary, 
on  the  employment  of  compounds  of  lead  in  pottery  manufacture. 
During  the  three  years  previous  to  the  report  1,085  cases  of  plumbism 
had  been  notified  to  the  Chief  Inspector  of  Factories.  1  he  B.M.J. 
1903,  p.  1659)  thus  comments  on  the  report  :— 

"It  is  unnecessary  to  recapitulate  the  various  points  dealt  ^Yitll  in  the  Thorpe- 
Oliver  report,  but,  briefly,  their-  conclusions  were  that  a  very  large  amount  of 
earthernvwe  could  he  glazed  ^yithout  the  use  of  lead  m  any  form  ;  that  as  regards 
?StSn  bmnches  of  the  industry,  while  the  need  for  nsnig  lead  Avas  admitted, 
nsdS,le  lead  compounds  could  bl  used,  such  as  fritted  double  ^^^^f^^^^l^ll^l^^ 
of  raw  lead  should  be  prohibited,  women  and  young  persons  excluded  liom 
1  dingerous  processes  ?  and  that  adult  males  worknig 

should  be  subjected  to  systematic  medical  examination.    This  lepoit  it  may 
be  remembered,  gave  rise  to  a  good  deal  of  opposition  P^^^^^^^^^^ 
manufacturers.    Although  compromises  were  f  ^^^X^^^^y^^^W^^^ 
tioTi  of  the  various  problems  raised  was  effected.    Accordingly  tne  mattei  was 
IX-ml  to  arbitration.    The  coui't  sat  at  Stoke-on-Trent,  Lord  James  of  Hereford 
active  as  X^e     On  December  30th,  1901,  Lord  James  gave  his  primary  award 
JnX  NovSer  28th,  1903,  as  was  briefly  noted  two  weeks  ago  he  gve 
nwnrrl     The  umuire  has  decided  that  after  February  1st,  1904,  no  giaze  snau  oe 
wthiS^viSto  a\lute  solution  of  hydrochloric  acid  (^l^^       ^-t.  tW^^^^ 

workpeople  wlio  snHer.  from  lead  porsonmg  knowmg o„^^  of  tie 
it;  pLJdical  medical  ^i"*  die. 

conditions  of  compensation  is  that  il        '^I^J^;' , -n^  ,^ 

within  nine  calendar  months  f^'o^^^he  f  te  of  ^^^^^^^^^^^^^  dependants 

of  plumbism  contracted  before  the  said  date  tl^^i^^^^^^^^r.^Pg  ^.j^^  to  the 

asJunequalto  the  amount  he  earned  dimng  ^  If  ™f  3fo;^^i^,'/4^^'^^^^^^^^ 

date  of  the  certificate  such  sum  not  to  be  more  than  ^,^^^^^^1^^^^^  the 

an  adult  male,  lOOL  for  an  adult  female,  and  /  5/.  foi  a  5  oung  peis 

tei-m  of  his  suspension  the  workman  shall  receive  oO  pei  cent-  01  ^^j^^;*^  .  -{^ 

SS^,  but  if  a  Workman  refuses  to  submit  to  -^J-^/^S^^^ 

payment  until  this  rule  is  complied  with.  ^^^^^  'TX^t  at  first  sounded  by 
met  and  discussed  the  award  of  the  umpire.  The  ^^"^35^°;^  r  \  j^int  Oom- 
Te  local  press  now  falls  before  the  more  ™/.^^^Xio^^^^^^^^^^  the 

'S^^S^^^?^^  -  award whichwill 
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be  very  aifficulfc  to  carry  out.  Tlie  uianufucturers,  however  ^'"'^/''^^.^^Sf^^f^^^^^^ 
toke  io  oxcoptiou  to  the  new  rules,  but  to  contuiue  to  work  ^lyfy^'''^^^^^^^^ 
tion  of  plunibism.    The  committee  also  give  it  as  ^t^l^'^^f  - 

scheme  will  for  some  time,  at  all  events,  have  the  elioct  of  mci casing  tlio  numoer 
of  reported  cases." 

M.  Anmnd  Gautier  lias  presented  recently  a  report  on  the  same 
subject  to  the  Prefect  of  Police  in  Paris,  containing  large  numbers  ot 
statistical  tables.    Vide  also  Lancet,  1,  1904,  p.  23. 

With  regard  to  water,  Dr.  Taylor  wrote  in  previous  editions  as 
follows  :— "  Water  which  contains  more  than  one-twentieth  of  a  gram  of 
lead  per  gallon  should  be  rejected  as  unsafe.  Such  a  water  gives  a 
sensible  darkening  of  colour  when  a  wineglassful  of  it  is  placed  in  a 
white  porcelain  dish,  acidulated  with  a  few  drops  of  hydrochloric  acid, 
and  then  a  drop  of  sulphide  of  ammonium  added.  Soft  waters,  more 
especially  those  moorland  and  ferruginous  which  are  acid,  and  those 
contaminated  with  the  products  of  decomposing  sewage,  are  especially 
prone  to  act  upon  metallic  lead,  and  where  delivered  at  house  taps  often 
contain  half  a  grain  or  more  of  lead  per  gallon." 

The  editor  has  no  hesitation  in  stating  that  such  a  limit  is  far  too 
high,  and  he  agrees  with  Penny,  who  says  : — "  All  lead  contamination  is 
objectionable,  and  no  degree  of  it  can  be  considered  safe.  Lead  is  an 
accumulative  poison,  and  affects  some  persons  powerfully  in  the 
smallest  quantities.  It  is  not  so  much  the  quantity  of  lead  taken  in 
any  case  which  determines  the  symptoms  of  lead  poisoning  as  its 
continued  introduction." 

Toxicity  and  Fatal  Dose. — Nothing  certain  is  known  concern- 
ing the  fatal  close  of  acetate  of  lead.  The  facts  already  detailed  show 
that  it  may  be  taken  in  comparatively  large  quantities  without  pro- 
ducing serious  effects.  Thirty  or  forty  grains  have  been  given  daily,  in 
divided  doses,  without  injury.  The  following  additional  cases,  in  some 
of  which  recovery  took  -place  under  disadvantageous  circumstances, 
prove  that  the  acetate  of  lead  is  far  from  being  a  virulent  poison.  Ilifi' 
met  with  an  instance  in  which  an  ounce  was  swallowed  in  solution ;  the 
symptoms  were  pain  in  the  abdomen  resembling  colic,  with  vomiting, 
muscular  rigidity,  and  numbness.  It  Avas  three  hours  before  any 
remedies  were  used,  and  five  hours  before  the  stomach-pump  was 
employed ;  but  the  person  recovered.  In  the  second  case  also,  an 
ounce  was  swallowed  ;  sulphate  of  magnesium  was  freely  exhibited,  and 
the  stomach-pump  was  used.  On'  the  following  morning  there  was 
slight  excoriation  of  the  gums,  which  were  white,  with  a  sensation  of 
heat  in  the  throat ;  the  bowels  Avere  relaxed,  probablj'^  from  the  effect 
of  the  medicine.  The  day  following  there  were  pains  in  the  legs  and 
thighs,  with  restlessness  and  thirst.  In  a  week  the  woman  perfectly 
recovered.  In  a  case  which  occurred  to  Alderson,  a  man  swallowed  an 
ounce  of  the  acetate  of  lead  in  a  drunken  fit.  There  was  violent 
vomiting,  and  the  man  recovered.  A  case  of  poisoning  by  carbonate 
of  lead  was  reported  by  Snow  in  October,  1844,  to  the  Westminster 
Medical  Society.  A  child,  aged  five  years,  nte  a  portion  not  so  large  as 
a  marble,  ground  up  with  oil.  For  three  days  he  merely  suffered  from 
pain  in  the  abdomen  and  costiveness.  Oii  the  third  iiight  the  child 
became  rapidly  worse,  and  there  was  vomiting.  He  died  ninety  hours 
after  taking  the  poison,  having  passed  some  offensive  motions  of  a 


488 


POISONING  BY  LEAD. 


greenish  black  colour  (probably  from  admixture  with  sulphide  of  lead) 
before  lie  died. 

Lead  poisoning  occurs  in  two  definite  forms,  viz.,  the  acute  irritative 
and  the  chronic,  and  the  above  cases  would  show  that  the  toxicity  of 
lead  in  the  first  form  is  very  slight,  but  there  can  be  no  room  for  doubt 
that  in  the  chronic  form  lead  is  a  very  dangerous,  poisonous  substance, 
not  so  much,  perhaps,  dangerous  to  life  as  dangerous  to  health.  This 
arises  from  the  fact  that  it  is  a  very  typical  example  of  wJiat  is  known 
as  a  cumulative  poison,  i.e.,  once  it  has  obtained  access  to  the  tissues, 
it  is  removed  from  them  with  exceeding  slowness  {vide  Oliver,  "  Lead 
Poisoning,"  1892). 

Duration. — Of  the  acute  irritant  cases  there  is  little  to  be  said. 
The  symptoms  come  on  within  half  an  hour  and  rapidly  subside  on 
treatment  so  far  as  gastro-enteritis  is  concerned.  In  a  few  hours 
occasionally,  in  a  few  days  commonly,  these  symptoms  are  followed 
hy  some  of  the  symptoms  of  chronic  lead  poisoning. 

Li  the  chi'onic  form  it  is  impossible  to  estimate  the  duration  either 
of  what  may  be  called  the  latent  j)eriod — i.e.,  the  period  during  which 
minute  doses  are  entering  the  bod}^  but  have  not  yet  produced 
symptoms — or  of  the  symptoms  themselves  when  they  have  occurred.  In 
some  cases,  under  treatment  and  the  avoidance  of  the  poison,  recovery 
may  ensue  in  a  few  days  from  colic,  or  in  a  few  weeks  or  months 
from  wristdrop,  or  it  may  never  come  on,  the  paralysis  remaining 
permanently,  or  death  may  intervene  at  any  time  from  the  <^ffects  on 
the  brain,  or  from  kidney  complications. 

This  marked  insidiousness  of  the  symptoms  often  puts  great  diffi- 
culties in  the  way  of  discovering  the  cause,  for  though  the  symptoms 
and  diagnosis  may  be  unmistakable,  the  habits  of  the  victim  may 
afford  no  clue,  owing  to  their  regularity  for  long  periods. 

Symptoms. — None  of  the  salts  of  lead  are  very  active  poisons  as 
irritants. 

Christison  states  that  he  has  given  the  acetate  in  divided  doses  to 
the  amount  of  eighteen  grains  daily  for  eight  or  ten  days  without 
remarking  any  unpleasant  symptom,  except  once  or  twice  slight  colic. 
When,  however,  the  quantity  taken  has  been  from  one  to  two  ounces, 
the  following  symptoms  have  been  observed :  a  burning,  pricking 
sensation  in  the  throat,  with  dryness  and  thirst ;  vomiting  and  un- 
easiness at  the  pit  of  the  stomach,  sometimes  followed  by  severe  colic. 
The  abdomen  is  tense,  and  the  walls  have  been  occasionally  drawn  in. 
The  pain  is  relieved  by  pressure,  and  has  intermissions.  There  is 
generally  constipation  of  the  bowels.  If  any  fseces  are  passed,  they  are 
commonly  of  a  dark  colour,  indicative  of  the  conversion  of  a  portion  of 
the  lead  into  sulphide.  The  skin  is  cold,  and  there  is  great  prostration 
of  strength.  When  the  case  is  protracted,  the  patient  has  been 
observed  to  suffer  from  cramp  in  the  calves  of  the  legs,  pain  in  the 
inside  of  the  thighs,  numbness,  and  sometimes  paralysis  of  the 
extremities.  The  affection  of  the  nervous  system  is  otherwise 
indicated  by  giddiness,  torpor,  and  even  coma.  A  well-marked  blue- 
line  is  noticed  after  a  few  days  round  the  margin  of  the  gums,  where 
they  join  the  teeth. 

A  woman,  £et.  21,  swallowed  about  three-quarters  of  a  pint  of 
Goulard's  extract  of  lead  (usually  containing  24  per  cent,  of  the 
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subftcetate),  having  begun  with  small  doses.  When  first  seen  she  \yas 
in  great  agony.  There  was  severe  colicky  pain  in  the  abdomen,  winch 
she  rubbed  frequently,  and  the  muscles  of  the  belly  were  drawn 
inwards.  The  pulse  was  feeble,  there  was  trembling  of  the  hands,  and 
her  body  was  in  constant  motion  from  severe  suffenng.  There  was 
heat  in  the  throat  and  abdomen,  with  intense  thirst,  and  a  desire  to 
vomit;  but  there  was  no  actual  vomiting  or  purging.  A  dose  of 
sulphate  of  magnesium  produced  vomiting,  and  she  recovered;  but 
there  remained  obstinate  constipation  of  the  bowels  {Lancet,  1860,  1, 
p.  33). 

Of  what  may  be  called  subacute  symptoms  the  persons  who  ate 
bread  made  with  poisoned  flour  {vide  above)  presented  rather  typical 
examples.  In  a  few  days  they  complained  of  a  sense  of  constriction  in 
the  throat  and  the  pit  of  the  stomach,  violent  cramping  pains  round 
the  navel,  rigidity  of  the  abdominal  muscles,  a  dragging  pain  in  the 
loins,  and  cramp  with  paralysis  of  the  lower  extremities.  There  was 
obstinate  constipation,  and  the  urine  was  scanty  and  of  a  deep  red 
colour.  Generally  the  pulse  was  slow  and  feeble  ;  the  countenance 
anxious  and  sunken,  frequently  of  a  peculiar  livid  hue  ;  the  tongue 
flabby;  the  gums  marked  by  a  deep  blue  line.  The  surface  was 
cool,  and  there  was  a  general  arrest  of  the  secretions.  Sickness  was 
not  a  uniform  symptom,  and  even  when  it  existed  at  first  it  speedily 
subsided.  The  mental  faculties  were  undisturbed.  Not  one  of  the 
cases  proved  fatal,  but  among  the  more  aggravated  there  was  great 
prostration,  with  collapse,  livid  countenance,  universal  cramps, 
numbness,  and  other  alarming  symptoms.  After  apparent  con- 
valescence some  of  the  symptoms  returned  in  a  more  aggravated  form 
without  obvious  cause,  and  for  a  long  time  the  patients  were  out  of 
health.  Purgative  medicines  were  found  most  eflectual  in  the  treat- 
ment. The  quantity  of  acetate  of  lead  taken  by  each  person  could  not 
be  determined,  as,  on  analysis,  the  samples  of  bread  were  found  to  be 
unequally  impregnated  with  the  substance. 

In  the  following  old  case  it  seems  likely  that  there  is  room  for  a 
fallacy,  and  that  it  Avas  not  the  original  dose  of  lead  that  caused  the 
later  symptoms.  Two  girls  each  swallowed  an  ounce  of  sugar  of  lead  by 
mistake.  Soon  afterwards  they  felt  a  burning  pain  in  the  mouth, 
throat,  and  stomach,  and  in  a  quarter  of  an  hour  they  vomited  freel3\ 
In  half  an  hour  there  was  severe  pain  in  the  bowels,  with  purging. 
Under  treatment  recovery  took  place  {Prov.  Med.  Jour.,  April,  1846). 
After  the  lapse  of  a  year  they  both  sufl'ered  from  severe  pain  in  the  pit 
of  the  stomach,  which  was  tender  on  pressure.  Nothing  could  be 
retained  on  the  stomach,  and  there  was  a  choking  sensation  in  the 
throat,  with  other  constitutionnl  symptoms  [possibly  hysteria. — Ed.]. 

The  symptoms  of  chronic  lead  poisoning,  usually  divided  into 
four  groups,  are  too  fully  described  in  text-books  of  medicine  to 
warrant  detailed  notice  here,  but  a  few  points  must  be  considered. 

The  recognised  groups  are — 

1.  Colic  and  constipation. 

2.  Wristdrop. 

3.  Cerebral  afi'ections  (lead  encephalopathy). 

4.  Arthralgia,  or  pains  about  joints  [?  — Ed.]  . 

In  making  a  diagnosis  of  lead  as  the  cause  of  any  of  these 
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symptom  groups,  the  lead  line  on  the  gums  is  invariabl}'  looked  for. 
In  its  absence,  or  in  the  absence  of  a  clear  history  of  exposure  to  lead, 
the  cause  of  the  symptoms  is  often  overlooked.  Of  this  lead  line  it 
must  be  noticed  (a)  that  it  consists  in  small  bluish-coloured  dots 
when  examined  with  a  lens;  {h)  that  it  occurs  on  the  edge  of  the  (jums, 
not  on  the  teeth;  (c)  that  it  only  occurs  on  the  gums  of  those  teeth 
which  have  caries  or  dirt  at  the  junction  of  gum  and  tooth ;  it  is 
absent  with  good  teeth  kept  well  cleansed  ;  it  must  be  looked  for  near 
to  stumps  or  decayed  teeth ;  (d)  it  appears  within  a  week  under 
circumstances  of  dirt  and  decay  favourable  to  its  production,  and  (e) 
the  shortest  time  in  which  it  disappears  is  three  weeks.  A  somewhat 
similar  line  ma}^  be  seen  in  cases  of  mercury  and  copper  ]>oisoning 
[so  it  is  alleged. — Ed.]  and  in  unhealthy  mouths  utterly  innocent  of 
the  tooth-brush.  The  editor  has  never  seen  a  line  that  on  careful 
examination  as  to  dotted  appearance,  colour,  and  position  on  the  gum 
could  j)ossibly  be  mistaken  for  lead. 

Of  the  colic  nothing  need  be  said  except  that  it  requires  to  be 
diiferentiated  by  clinical  rules  from  other  sources  of  acute  abdominal 
pain  (vide  editor's  work  on  "  Differential  Diagnosis,"  Macmillan). 

Next  to  pain  there  are  obstinate  constipation,  retraction  of  the 
abdominal  parietes,  loss  of  appetite,  thirst,  foetid  breath,  and  general 
emaciation,  with  paralysis  of  a  peculiar  kind  affecting  the  extensor 
muscles,  and  causing  a  dropping  of  the  wrist,  or  showing  itself  in  a 
general  paralysis  of  the  limbs.  The  paralysis  is  peculiar,  and  affects 
at  first  almost  exclusively  the  extensor  muscles  at  the  back  of  the 
forearm,  so  that  the  patient  loses  the  power  of  raising  the  hand  from 
the  wrist,  hence  the  name  "  wrist-drop "  applied  to  this  form  of 
paralysis.    Squinting  and  amaurosis  ai-e  occasional  symptoms. 

The  cerebral  symptoms  are  commonly  intense  headache,  accom- 
panied by  fits  of  many  varieties  closely  resembling  those  of  urremia, 
and  inasmuch  as  cirrhotic  kidney  is  often  associated  with  (?  caused  by) 
chronic  lead  poisoning,  it  is  certainly  possible  that  these  fits  may  be 
really  urtemic  in  some  cases.  Optic  neuritis  may  be  present ;  if  acute, 
it  points  more  directly  to  lead  ;  if  associated  with  much  hfeniorrhage 
and  of  a  chronic  type   (albuminuric  retinitis),   it  points  more  to 

cirrhotic  kidney.  ^  -  -i 

"Works  on  medicine  must  be  consulted  for  further  details. 

Treatment. — In  an  acute  case  the  stomach  must  be  washed  out, 
and  if  the  patient  is  not  already  vomiting,  a  simple  emetic  raust  be 
«iven,  stimulants  to  combat  shock  and  depression,  if  present  (though 
they  are  rarely  seen).  A  brisk  purge  should  then  be  administered 
preferably  of  the  sulphate  and  carbonate  of  magnesia.  1  he  sulphate  and 
carbonate  of  lead  are  both  insoluble  salts,  and  may  thus  be  expelled. 

For  the  chronic  cases  removal  of  the  source  of  the  poison  is  the  hrst 
essential.  It  has  been  customary  to  give  iodide  of  potassium  to  such 
cases  in  the  hope  of  removing  the  lead  from  the  tissues  as  a  soluble 
double  iodide  or  albuminate,  but  Dixon  Mann  {B.  M.  J.,  i, 
p.  401)  has  shown  the  futility  of  the  proceeding,  and  he  now  relies 
on  magnesium  sulphate  alone  or  with  other  purges.  ihe  article 
contains  many  other  points,  and  should  be  consulted.      ,     ,    ^  . 

Morpbia  and  atropine  or  Tinct.  Bellad.  (B.  P.)  are  the  best  drugs 
for  lead  colic. 
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Post-mortem  Appearances-Except  ^^rJ^^^J^^'^^J:, 
absolutely  nothing  characteristic  without 
In  one  case  {vide  above,  Snow's  case  oi  carbonate)  the 
of  the  -stomach  was  much  inflamed  and  of  a  dark  red  «^^\^^^^2mach 
Lead  could  not  be  detected  in  the  contents  or  tissue   of  t^^^^^^^aU 
nor  in  the  matter  vomited.    It  is  remarkable  that  m  this  case  so  sma 
a  quantity  should  have  proved  fatal  without  exciting  any  maiked 
symptoms  of  irritation  in  the  first  instance.  ,  ,  n  ,  „  Vovr-LhofPs 

In  one  acute  case  of  poisoning  by  the  acetate  related  by  clihotts, 
the  mucous  membrane  of  the  stomach  was  removed  in  several  place^ 
especially  near  the  intestinal  opening  ;  and  most  ot  the  intestines  weie 
in  a  highly  inflamed  state.  In  a  trial  for  murder  by  this  substance 
(R.  V.  E(kcards,  C.  C.  C,  November,  1843),  the  stomach  and  intestines 
are  stated  to  have  been  found  inflamed,  and  thei;e  were  ^^^^k  spots 
on  the  former.  In  animals,  according  to  Mitscherhcli,  when  the  dose 
is  large,  the  mucous  coat  of  the  stomach  is  attacked  and _  corroded 
this  change  appears  to  be  purely  chemical,  and  takes  place  in  all  parts 
of  the  body  with  which  the  salt  of  leaxl  comes  in  contact.  It  given  m 
a  small  dose,  it  is  decomposed  by  the  gastric  secretions,  and  exerts  no 
corrosive  power  on  the  mucous  membrane.  When  acetate  of  lead  was 
given  mixed  with  albumen  and  dissolved  in  acetic  acid,  death  took  place 
with  great  rapidity ;  but  on  inspection  the  stomach  was  found  uncor- 
roded.  This  corrosive  action  is  a  property  of  the  neutral  salt,  and  is 
not  manifested  when  the  dose  is  small,  or  when  the  poison  is  mixed 

with  an  acid.  . 

Analysis.— ^cctoie  of  Lead  as  a  Solid— (1)  If  a  portion  oi  the 
powder  is  heated  in  a  small  glass  tube,  it  melts,  then  again  becomes 
solid  ;  again  melts,  acquiring  a  dark  colour,  and  gives  off  vapours  of 
acetic  acid  and  acetone  :  a  black  mass  is  left  in  the  tube,  consisting  of 
carbon  and  reduced  metallic  lead.  No  sublimate  is  formed.  If  heated 
alone  yellow  lead  oxide  with  reduced  metal  remains.  ^  (2)  It  is  very 
soluble  in  water,  even  when  cold  ;  spring  water  is  turned  milky  by  it, 
from  the  presence  of  carbona.tes  and  sulphates.  (3)  A  small  portion  of 
the  powder  dropped  into  a  saucer  containing  a  solution  of  iodide  of 
potassium  acquires  a  yellow  colour.  (4)  When  dropped  into  solution  of 
potash  it  remains  white.  (5)  In  sulphuretted  hydrogen  water  or  sulphide 
of  ammonium,  it  is  turned  black,  in  which  respect  it  resembles  the 
white  salts  of  some  other  metals.  (6)  When  the  powder  is  boiled  in  a 
tube  with  diluted  sulphuric  acid  acetic  acid,  knoAvn  by  its  odour  and 
volatility,  escapes.  All  these  properties  taken  together  prove  that  the 
salt  is  acetate  of  lead. 

Acetate  of  Lead  in  Solution. — If  acetate  of  lead  is  dissolved  in  water 
for  the  purpose  of  making  further  examination,  we  should  note  the 
following  points  : — (1)  A  small  quantity,  slowly  evaporated  on  a  glass 
slide,  will  give  slender  white  prismatic  crystals,  which  are  turned 
yellow  by  iodide  of  potassium,  and  black  by  sulphide  of  ammonium. 
This  solution  is  said  to  be  neutral ;  but  the  common  acetate  of  lead  has  • 
an  acid  reaction.  (2)  Dilute  sulphuric  acid  produces  an  abundant 
white  precipitate,  insoluble  in  nitric  acid,  but  soluble  in  strong  hydro- 
chloric acid,  also  in  a  large  excess  of  potash.  (3)  It  is  precipitated  of 
a  briglit  yellow  colour  by  iodide  of  potassium ;  the  yellow  iodide  of 
lead  is  soluble  in  potasb,  forming  a  colourless  solution.    It  is  also 
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dissolved  by  concentrated  liydrochloric  acid.  (4)  Sulphide  of  ammo- 
nium, or  sulphuretted  hydrogen  gas,  produces  a  deep  black  precipitate, 
even  when  less  than  the  100,000th  part  of  the  salt  is  dissolved. 
(5)  Place  a  few  drops  of  the  solution  on  clean  platinum-foil  in  a  platinum 
capsule ;  acididate  with  acetic  acid ;  then  touch  the  surface  of  the 
platinum  through  the  solution  with  a  slip  of  zinc.  Crystals  of  metallic 
lead  are  instantly  deposited  on  the  zinc.  By  this  method  a  small 
quantity  of  the  metal  may  be  detected  and  collected.  (6)  Zinc  alone 
placed  in  acid  solution  slowly  displaces  the  lead.  The  metal  is  thus 
obtained  as  a  dark  blue  sj)ongy  mass. 

Lead  in  Organic  Mixtures  in  the  Tissues,  etc. — Acetate  of  lead  is 
precipitated  by  many  organic  substances,  esj^ecially  by  casein,  albumen, 
and  tannic  acid.  Thus  we  may  have  to  analyse  either  an  organic 
liquid  containing  lead,  or  a  precipitate  containing  lead.  Sulphuretted 
hydrogen  will  not  separate  lead  from  its  compounds  with  albuminous 
substances.  The  fluid,  tissue,  or  organ,  such  as  a  -part  of  the  liver, 
should  be  dried  and  incinerated  in  a  porcelain  vessel.  The  ash  should 
be  heated  with  a  small  quantity  of  nitric  acid  diluted  with  four  parts  of 
water,  and  then  evaporated  nearly  to  dryness.  The  residue  should  be 
digested  in  a  small  quantity  of  distilled  water  (free  from  lead),  filtered, 
and  a  current  of  washed  sulphuretted  hydrogen  gas  should  be  passed 
into  it.  The  production  of  a  brown  colour  or  a  brown  or  black  preci- 
pitate not  readily  dissolved  by  acids  indicates  the  probable  iiresence  of 
lead.  The  residue  insoluble  in  nitric  acid  may  still  contain  some  lead 
in  the  form  of  sulphate.  This  may  be  extracted  by  boiling  with 
ammoniacal  solution  of  acetate  of  ammonium,  A  more  accurate  method 
consists  in  destroying  the  organic  matter  by  means  of  chlorate  of 
potassium  and  hydrochloric  acid  (p.  376),  as  volatile  compounds  of 
lead  may  be  present.  In  all  cases  tbe  brown  or  black  precipitate  pro- 
duced by  sulphuretted  hydrogen  must  be  redissolved  in  nitric  acid,  and 
other  tests  confirmatory  of  lead,  such  as  iodide  of  potassium  and  the 
sulphuric  acid  test,  applied  {vide  also  p.  552). 

White  lead  is  a  solid  white  powder,  insoluble  in  water,  and 
immediately  blackened  by  sulphuretted  hydrogen  or  sulphide  of 
ammonium.  (1)  When  heated  on  platinum,  it  leaves  a  residue  of 
yellow  or  orange-coloured  oxide  of  lead,  soluble  in  nitric  acid. 
"(2)  The  carbonate  is  easily  dissolved  with  effervescence  by  diluted 
nitric  acid.  Lead  may  be  readily  detected  in  the  filtered  solution 
by  the  tests  already  mentioned.  Lead  is  detected  in  the  tissues  by 
incineration,  dissolving  the  ash  in  dilute  nitric  acid,  and  passmg 
sulphuretted  hvdrogen  gas,  when  a  black  precipitate  of  sulphide  of 
lead  falls.  This  may  be  again  dissolved  in  dilute  nitric  acid,  and  other- 
tests  applied  to  the  solution. 

In  snuff  it  is  readily  detected  by  incinerating  a  small  quantity  ot 
the  snuft"  in  a  porcelain  capsule,  and  digesting  the  ash  in  warm  dilute 
nitric  acid.  This  may  be  afterwards  diluted  with  water  and  filtered 
before  the  application  of  the  tests  for  lead.  . 

When  liquids  of  a  comparatively  colourless  nature,  used  lor 
drinking  or  culinary  purposes,  are  impregnated  with  lead,  the  fact 
is  immediately  known  by  their  being  turned  of  a  brown  colour 
by  sulphui-etted  hydrogen.  Newly  glazed  vessels  yield  traces  ot 
lead,  more  or  less,  on  boiling  in  them  vinegar,  pure  acetic  acid, 


POISONING  BY  ARSENIC. 


493 


a  solution  of  potash.  In  this  manner  the  poisonous  natnre  of  the 
,ze  may  be  tested,  the  kMvd  being  (Hssolved  either  by  the  acid  or  the 


or 

gU\ze  may 
alkali 


Cases. — In 

feverish  and 


In  1881.  a  little  girl,  aged  two  years  and  a  half,  '-//^^^^^^^^ 
feverish  and  restless,  and  was  reported  to  have  had  -  Jfa^f suffer  d  ^iTtlyW 
she  vomited  constantly,  was  unable  to  take  any  ^''f'^'^^J^^^^^^^  catarrh, 
thirst.    It  was  considered  that  she  was  sufternig  from  seveie  ^'J;^^^^ 

nduced  probably  by  sucking  cheap  coloured  c^'^7«^t    ,^l!e  Ai  d  rallied  T^^^ 
which  was  noticed  on  the  chdd's  mouth     In     ^w  daj  s  the  ch  d  lalii^^^^^^^ 
was  thought  that  all  danger  was  over;  but  on  the  t^«'?ty-third  day  o^^^^^^^^ 
she  was  seized  with  convulsions,  and  the  next  day  she     f  •  °.\f^^J'^^^^^ 
healthy,  with  the  exception  of  the  brain  and  stomach    The  left  side  ot  the  brain  is 
?epS  to  have  been  distended  with  fluid,  whilst  the  stomach  l^'e^^^ted  signs  of 
acSte  inflammation,  and  iu  two  places  perforation  had  occuiTed.    Eithei  the 
Xsion  hito  the  ventricles  or  the  condition  of  the  stomach  might,  it  was  considered, 
Ce  accouiited  for  the  fatal  issue.    An  analysis  of  the  crayons  showed  that  they 
all  contaTn«l  poison.    The  most  poisonous  was  a  pink  one,  which  contained  more 
than  hal  its  weight  of  white  lead,  coloured  with  an  innocuous  vegetable  siibstance. 
The  weight  of  this  crayon  was  fifty  grains.    Another  crayon  contamed  Prussian 
blue,  mixed  with  Dutch  pink  (B.  ilf.  J.,  1882,  1,  p.  669). 


The  following  case,  taken  from  the  Chemist  and  Druggist,  July  2nd, 
1898,  shows  the  evil  effects  of  lead  as  an  agent  for  abortion,  and 
incidentally  suggests  that  the  practice  of  using  it  for  the  purpose  is  a 
very  common  one  : — 

At  an  inquest  held  at  Leicester  on  June  22nd  respecting  the  death  of  a  child  from 
marasmus  arising  from  lead  poisoning,  it  was  disclosed  in  evidence  that  the 
mother  of  the  child,  while  pregnant,  had  taken  some  pills  made  by  a  Mrs.  Hands, 
which  had  made  her  so  ill  that  she  had  discontinued  them.  Mrs.  Hands  was 
called  in,  and  stated  that  she  was  the  wife  of  a  shoe  operative.  She  circulated 
printed  bills  advertising  certain  pills  for  use  by  ladies.  She  had  no  medical 
qualification,  and  did  not  need  one.  The  pills  were  made  from  a  "thoroughly 
well-thought-out  formula"  given  to  her  by  a  chemist  named  Harrison,  who^now 
lived  at  Derby.  The  reason  she  knew  it  was  a  "  well-thought-out  formula"  was 
because  it  had  been  sent  to  London  to  the  Medical  Hall  to  be  examined.  She 
had  not  the  formula  with  her,  but  she  knew  that  amongst  the  ingredients  were 
iron  and  belladonna.  She  had  made  up  the  pills  herself  when  she  had  not  been 
busy,  but  she  usually  had  them  prepared  by  chemists  in  the  town,  and  any  doctor 
was  at  liberty  to  inspect  the  formula  from  which  the  pills  were  made.  A  verdict 
of  death  from  marasmus,  the  result  of  pre-natal  lead  poisoning,  was  returned,  tbe 
coroner  observing  that  certain  suspicious  facts  had  come  out  which  migbt  possibly 
be  the  subject  for  inquiry  by  the  police. 

For  cases  of  lead  poisoning  due  to  the  taking  of  diachylon  to  procure  abortion 
vide  under  "  Abortion,"  p.  178 ;  also  for  two  such  ending  fatally,  B.  M.  J.,  I,  1893, 
p.  9.  In  the  B.  M.  J.,  I,  1904.  p.  433,  Dr.  Leslie  Eoberts  reports  the  case  of  a 
compositor  who  exhibited  symptoms  of  chronic  metallic  poisoning  from  handling 
type  made  of  antimony  and  lead. 


Poisoning  by  Arsenic. 
Source  and  Method  of  Occurrence.— More  interest  attaches  to 

arsenical  poisoning,  perbaps,  than  to  any  other  form  of  this  kind  of 
violent  death,  owing  to  the  fact  that  it  is  the  form  most  commonly 
chosen  by  murderers. 

Arsenic  in  some  form  or  other  is  very  largely  indeed  used  in  arts  and 
manufactures,  and  is  consequently  prepared  in  enormous  quantities. 
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The  following  is  a  list  of  arsenical  compounds  which  have  been  known 
to  give  rise  to  symptoms  of  poisoning  : — 

1.  (Probably  the  most  common  form),  arsenious  acid,  also  known  as 
white  arsenic  or,  more  commonly  but  erroneously,  simply  arsenic. 

2.  Arsenites  of  potash  and  soda. 

3.  Copper  compounds  or  arsenical  pigments. 

4.  Arsenic  acid  and  arseniates. 

5.  Sulphides  of  arsenic. 

6.  Chlorides  of  arsenic. 

7.  Arseniuretted  hydrogen. 

8.  Caccodylates  of  arsenic. 

1.  White  Arsenic,  Arsenious  Acid. — The  term  lohite  arsenic 

is  commonly  applied  to  the  arsenious  oxide  or  acid  of  chemists.  It  is 
seen  under  the  form  of  a  white  powder,  visibly  crystalline  in  a  strong 
light,  or  when  viewed  with  a  lens.  It  is  also  met  with  in  opaque, 
brittle  white  masses,  resembling  enamel.  It  is  called  an  acid  from  its 
power  of  combining  with  alkalies,  but  it  possesses  only  a  feeble  acid 
reaction  when  dissolved  in  water.  It  is  often  described  as  having  an 
acrid  taste,  but  this  does  not  appear  to  be  correct ;  a  small  quantity  of 
it  has  certainly  no  appreciable  taste,  a  fact  which  may  be  established 
by  direct  experiment.  It  would  appear,  from  uunierous  cases  on 
record,  that  it  has  been  unconsciously  taken  in  fatal  quantities,  in  all 
descriptions  of  food,  without  exciting  any  perceptible  sensation  on  the 
tongue.  Most  of  those  persons  who  have  been  criminally  or  acci- 
dentally destroyed  by  arsenic  have  not  been  aware  of  any  taste  in 
taking  the  poisoned  substance.  In  cases  in  which  the  powder  has 
been  taken  in  large  quantity,  it  is  described  as  having  had  a  roughish 
taste.  Water  boiled  for  an  hour  on  the  poison  and  allowed  to  cool 
holds  dissolved  the  fortieth  part  of  its  weight,  or  about  twelve  grains  in 
one  ounce.  If  boiled  for  a  shorter  time  not  more  than  the  eightieth 
part  will  be  dissolved.  Cold  water  allowed  to  stand  for  many  hours  on 
the  poison  does  not  dissolve  more  than  from  the  thousandth  to 
the  five  hundredth  part  of  its  weight,  i.e.  one  half-grain  of  arsenic 
to  nearly  one  fluid  ounce  of  water.  These  results  vary  somewhat 
according  to  the  length  of  time  the  arsenic  has  been  kept.  It  appears 
to  alter  its  molecular  constitution  and  its  solubility  by  age.  When 
arsenic  in  powder  is  mixed  with  cold  Hquids,  a  portion  of  the  powder 
floats  and  adheres  to  the  sides  of  the  vessel,  a  very  characteristic  pheno- 
menon which  should  not  be  forgotten  in  testing  a  powder  for  arsenic. 

Ai-senic,  as  it  is  sold  to  the  public  in  small  quantities,  is  required 
to  be  mixed  either  with  the  sixteenth  part  of  its  weight  of  soot,  which 
gives  to  it  a  greyish  colour,  or  the  thirty-second  part  of  its  weight  of 
indigo,  and  then  it  is  blue.  Both  of  these  colours  are  rendered  much 
deeper  when  the  powder  is  wetted,  so  that  the  sooty  compound  is  then 
nearly  black.  Sometimes,  in  place  of  indigo,  artificial  ultramanne  is 
employed  as  a  colouring.  The  Act  regarding  the  colouring  of  arsenic 
(14  Vict.  c.  13,  s.  3)  is  frequently  evaded.  It  is  sometimes  sold 
vmcoloured  under  the  name  of  ??!t'rcM?7y.  •  t„ 

2  Arsenites  of  Potash  and  Soda,  Liquor  Arsenicalis 

(Fowler's  Solution).— There  is,  perhaps,  only  one  case  recorded  m 
which  Fowler's  solution  has  destroyed  life.  A  woman  took  half  an  ounce 
(=two  grains  of  white  arsenic)  in  divided  doses  durmg  a  period  oi 
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five  (lays,  and  died  from  the  effects.  There  was  no  vomiting  or 
purging,  but  after  death  the  stomach  and  nitestnies  were  found 
inflamed  {Prov.  Jour.,  June  28th,  1848,  p.  347). 

Mixtures  of  white  arsenic,  soil  soap  or  carbonate  of  sodium  and 
either  sulphur  or  tar-water,  are  largely  used  in  agricultural  distric  s 
for  killing  the  fly  in  sheep.  These  have  caused  death,  ""^lei  the 
usual  symptoms  of  arsenical  poisoning,  in  several  instances,  in 
the  Coombs  family,  consisting  of  eight  persons— the  lather,  motlier 
and  six  children— were  all  poisoned  by  drinking  water  from  a  bucket 
which  had  contained  an  arsenical  sheep-dippmg  composition,  ihe 
mother  and  three  of  the  children  died.  The  symptoms  produced  were 
unusual,  diarrhoea  being  a  less  prominent  symptom  than  vomiting. 
The  poison  appeared  to  exercise  a  profound  impression  upon  the 
nervous  system,  producing  tetanic  spasms  and  convulsions.  An 
arsenical  rash  was  a  characteristic  of  the  severest  and  latal  cases.  In 
the  bodies  of  the  mother  and  one  child  Sir  T.  Stevenson  detected 
arsenic.    The  bodies  of  the  other  two  children  were  not  examined  for 

poison.  ■       c  •  T 

Arscnite  of  Sodium  is  as  poisonous  as  arsenite  of  potassium,  in 
December,  1857,  840  children  belonging  to  an  industrial  school  near 
London  were  poisoned  by  this  compound.  It  had  been  incautiously 
used  for  cleansing  a  steam  boiler,  and  had  thus  become  mixed  with 
the  hot  water  which  was  drawn  for  the  breakfasts  of  the  children. 
The  dose  of  arsenic  taken  by  each  child  was  about  one  grain.  All 
recovered,  although  some  suffered  severely.  In  the  winter  of  1863, 
a  man  died  under  symptoms  of  acute  poisoning  by  arsenic  owing 
to  his  having  drunk  beer  out  of  a  pot  which  had  contained  this 
2Jatent  cleansing  liquid. 

"  Weed-killers  "  are  solutions  of  arsenite  of  sodium.  In  1891,  a 
man  named  Wesley  died,  and  four  members  of  his  family  were  made 
seriously  ill,  by  drinking  gooseberry  wine  stored  in  a  cask  in  which  a 
Aveed-killer  had  been  sent  out.  Each  fluid  ounce  of  the  wine  was 
found  by  Sir  T.  Stevenson  to  contain  nearly  six  grains  of  arsenious 
acid.  It  was  noted  that  no  one,  except  the  man  who  died,  had  any 
ci'amp  in  the  calves  of  the  legs.  Several  other  deaths  occurred  about 
the  same  time  from  these  weed-killers  ;  and  in  1891  an  extensive  series 
of  cases  of  poisoning  by  sugar  into  which  a  weed-killer  had  leaked 
during  transit  was  recorded  by  Thom  {Lancet,  1891,  1,  p.  900). 

Fly-water  is  a  name  applied  to  solutions  of  various  arsenical  com- 
pounds in  water.  Mixtures  of  this  kind  are  formed  by  dissolving  one 
part  of  the  arsenite  of  sodium  or  potassium  and  two  parts  of  sugar  in 
twenty  parts  of  water.  Paper  soaked  in  this  solution,  and  dried,  is 
used  for  poisoning  flies;  and  perhaps  this  is  the  safest  form  in  which 
arsenic  can  be  used  for  such  a  purpose.  A  case  of  poisoning  by  flj'- 
water,  in  which  two  grains  and  a  half  of  arsenious  acid  destroyed  the 
life  of  an  adult  in  thirty-six  hours,  is  reported  {Med.  Gaz.,  vol.  39, 
p.  116).  In  1884,  two  women  were  convicted  of  the  murder  of  the 
husband  of  the  younger  of  them  by  means  of  arsenic.  They  had 
procured  fly-papers,  soaked  them  in  water,  and  administered  the  liquid 
to  the  deceased.  It  is  known  that  several  persons  were  in  this  way 
murdered  by  these  women  {li.  v.  Flannifian  and  Hujgins,  Liverpool 
Wint.  Ass.,  1884).    According  to  Sir  t.  Stevenson's  analysis,  an 
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ordinary  fly-paper  of  about  tlje  area  of  a  pnge  of  this  book  contains 
five  grains  of  arsenic.  Fly-powder  is  a  dark-coloured  mixture  of 
metallic  arsenic  and  arsenious  acid. 

8.  Copper  Compounds,  Scheele's  Green,  Emerald  Green, 

etc. — This  is  the  only  metallic  arsenite  which  is  met  with  in  commerce 
and  the  arts,  and  it  constitutes,  wholly  or  in  part,  a  great  A-^ariety  of  green 
pigments,  known  as  emerald  green  (aceto-arsenite  of  copper),  employed 
for  paper-hangings,  mineral  green,  Brunswick,  Schweinfurt,  or  Vienna 
green.  It  is  thus  found  in  the  form  of  oil-paint,  in  cakes  of  water- 
colours,  wafers,  adhesive  envelopes,  or,  rarely,  spread  over  confec- 
tionery, and  lastl}',  and  most  abundantly,  in  various  kinds  of  green 
decorative  papers  used  for  covering  the  walls  of  rooms. 

In  a  case  which  was  the  subject  of  a  criminal  trial,  this  substance 
was  proved  to  have  caused  the  death  of  a  gentleman  by  reason  of  its 
having  been  employed  to  give  a  rich  green  colour  to  some  blanc-mange 
served  at  a  public  dinner,  the  person  who  employed  it  considering  that 
emerald  or  mineral  green  was  nothing  more  than  an  extract  of  sijinach, 
a  substance  from  which  the  green  pigment  used  in  confectionerj'^  is 
made.  It  led  to  death  under  the  usual  sjanptoms,  and  the  parties  were 
convicted  of  manslaughter  and  sentenced  to  imprisonment  {R.  v. 
Franklin  and  Randall,  Northampton  Sum.  Ass.,  1848). 

Among  other  uses  of  this  obnoxious  compound,  it  has  been  em- 
ployed for  imparting  a  bright  green  colour  to  the  shelves  of  bakers' 
and  greengrocers'  shops.  An  incident  which  occurred  to  the  author 
will  show  that  food  may  thus  acquire  an  arsenical  impregnation. 
Several  loaves  of  bread  Avere  supplied  to  him  having  upon  the  under- 
■crust  some  green-coloured  pigment,  which  on  analysis  turned  out  to 
be  arsenite  of  copper,  containing  about  50  per  cent,  of  arsenic.  On 
inquiry  he  found  that  the  baker  had  recently  painted  the  shelves  of 
his  shop  with  this  pigment,  and  the  hot  loaves  placed  upon  them  had 
taken  off  a  portion  of  the  arsenical  paint  {Med.  Times  and  Gaz., 
April,  1854,  p.  326). 

[These  pigments  are  not  used  for  these  purposes  so  extensively  as 
they  were. — Ed.] 

4.  Arsenic  Acid  and  Arseniates  of  Sodium  and  Potassium. 

— Arsenic  acid  was  formerly  employed  in  the  manufacture  of  magenta, 
rosaniline,  and  other  colours  from  aniline.  There  is  reason  to  believe 
that  the  colour  is  sometimes  sent  into  the  market  contaminated  with 
arsenic.  Rieckher  found  from  1  to  7  per  cent,  of  arsenic  acid  in  the  red 
colours  supplied  by  good  manufacturers,  and  frequently  arsenious  acid 
was  also  present  {Med.  Times  and  Gaz.,  1870,  1,  617).  As  these  red 
<;ompounds  are  used  for  giving  a  beautiful  red  colour  to  liqueurs,  syrups, 
raspberry  vinegar,  and  sugar  sweetmeats,  there  is  a  possibility  that 
accidents  may  occur  from  their  use.  They  are  rich  in  tint  and  of  great 
cheapness  {Med.  Times  and  Gaz.,  1870,  1,  pp.  46,  84).  The  injurious 
effect  of  several  of  these  coal-tar  pigments  when  used  for  dyeing  socks 
and  gloves  has  been  ascribed  to  the  arsenic  contaminating  the  dyes,  but 
perhaps  in  most  instances  incorrectly.  But  few  cases  of  fatal  poisoning 
by  the  arseniates  are  recorded.  t»    ,  r\  • 

5.  Sulphides  of  Arsenic:  Orpiment  and  Realgar.— Orpi- 

ment,  or  yellow  arsenic,  owes  its  poisonous  properties  to  the  presence 
of  a  variable  proportion  of  arsenious  acid,  sometimes  amounting  to  as 
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much  as  80  per  cent,  of  its  weight.  [The  editor  lias  no  means  of 
corroborating  this  statement,  which  must  rest  on  Sir  T.  Stevenson's 
word.]  Sir  T.  Stevenson  met  with  a  fatal  case  in  1865.  Orpinient  is 
much  employed  in  the  arts,  in  painting,  dyeing,  paper-staimng,  and 
even  in  the  colouring  of  toys,  but  is  not  often  used  as  a  poison.  In 
December,  1859,  six  persons  suffered  from  the  usual  symptoms  of 
poisoning  by  arsenic  owing  to  their  having  eaten  Bath  buns.  It  was 
found  that  a  confectioner  at  Clifton  had  used,  as  he  supposed,  chrome 
yellow  (chromate  of  lead)  to  give  the  buns  a  rich  yellow  colour,  and 
make  them  saleable ;  but  the  chemist  to  whom  he  applied  had  ignor- 
antly  supplied  him  with  orpiment.  This  wholesale  system  of  poisoning 
is  one  of  the  attendant  evils  of  adulterating  articles  of  food.  Orpiment 
mixed  with  lime  is  extensively  used  in  the  processes  of  fellmongering 
and  tanning  for  the  purpose  of  removing  the  wool  of  the  sheep  from 
the  hide.  Sir  T.  Stevenson  has  seen  severe  injuries  result  from  the 
mixture  coming  accidentally  into  contact  with  the  skin  of  those  engaged 
in  the  trade.  In  one  case,  two  persons  partook  of  some  porridge  in 
which  orpiment  had  been  put  by  mistake  for  turmeric.  They  suffered 
from  continual  vomiting,  burning  pain  in  the  stomach,  and  collapse. 
One,  an  old  man,  died  in  twenty-two  hours  ;  the  other,  a  boy,  recovered. 
On  inspection  there  was  violent  inflammation  of  the  gullet  and 
stomach,  the  mucous  coat  of  the  latter  being  softened  and  thickened. 
There  was  a  gangrenous  spot,  one  inch  in  diameter,  in  the  gullet,  and 
another  in  the  stomach,  three  inches  in  extent  (Wharton  and  Stille, 
"  Med.  Jur.,"  p.  434).  According  to  Chevers  ("  Med.  Jur.  for  India," 
p.  74),  orpiment  is  much  used  in  India,  both  as  a  medicine  and  as  a 
jjoison.  He  refers  to  eight  instances  in  which  this  poison  was  found, 
either  in  food  or  in  the  stomachs  of  persons  who  had  died  under 
symptoms  of  irritant  poisoning.  Orpiment  and  realgar  (another 
sulphide  of  arsenic)  are  sold  openly  in  India,  and  are  used  as  depila- 
tories. Orpiment  has  been  known  to  cause  death  by  external  application 
as  a  depilatory  (see  "Ann.  d'Hyg.,"  1834,  459). 

In  R.  V.  Sturt  (Lewes  Lent  Ass,,  1863)  a  novel  question  arose 
respecting  this  compound.  There  was  some  reason  to  believe  that  the 
deceased  woman  had  died  from  the  effects  of  arsenic  administered  in 
confectionery.  White  arsenic  was  found  in  the  stomach,  and  a  question 
was  put  by  the  judge,  as  well  as  by  the  counsel  for  the  prisoner, 
whether  the  confectioner  might  not  have  used  yellow  arsenic  by  mistake 
in  order  to  give  a  colour,  and  this  yellow  arsenic  have  been  converted 
in  the  deceased's  body  in  twenty-four  hours  into  white.  It  need 
hardly  be  remarked  that  the  yellow  colour  is  an  essential  character 
of  orpiment.  White  may  be  converted  into  yellow  arsenic  in  the  dead 
body,  but  yellow  cannot  be  spontaneously  changed  into  white  arsenic. 

6.  Chloride  of  Arsenic— This  is  an  official  solution  of  arsenic  in 
diluted  hydrochloric  acid.  It  contains  1  per  cent,  of  arsenious  acid. 
It  is  a  highly  poisonous  preparation,  and  by  a  case  in  Guy's  Hospital 
in  May,  1857,  this  statement  is  confirmed,  A  woman  took  three  doses 
in  a  period  of  twenty-four  hours.  The  quantity  of  arsenic  thus  taken 
was  not  more  than  the  tenth  part  of  a  grai7i,  and  yet  the  symptoms 
which  followed  were  of  a  severe  kind,  resembling  those  of  chronic 
poisoning.  'These  were  constriction  of  the  throat,  pain  and  irritation 
of  the  stomach  and  bowels,  tingling  and  numbness  of  the  hands  and 
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feet,  loss  of  muscular  power,  and  a  feeling  of  extreme  depression.  The 
medicine  (a  poison)  was  withdrawn,  and  the  patient  slowly  recovered. 
It  seems  that  she  had  not  taken  arsenic  previously  ;  and  there  was  no 
evidence  of  the  existence  of  a  peculiar  susceptibility  to  the  effects  of 
arsenic.  The  quantity  taken  was  very  small  to  produce  such  alarming 
effects.    The  usual  medicinal  dose  of  this  sohition  is  from  three  to  ten 


minims. 


iiims. 

7.  Arseniuretted  or  Arsenetted  Hydrogen.— This  is  a 
gaseous  poison  of  arsenic,  producing,  when  respired  in  small  quantity, 
very  serious  effects  upon  the  system.  It  has  already  occasioned  death 
in  several  instances  (see  "  On  Poisons  Chem.  Neius,  December  26th, 
1863,  p.  307  ;  "  Jahresber.  der  Toxicol.,"  1871,  p.  522). 

In  1892,  two  deaths  occurred  at  Llanelly  from  the  inhalation  of  an 
impure  form  of  this  gas.  Two  men  dissolved  in  hydrochloric  acid, 
in  an  open  tube,  a  mixture  of  metals  contammg  O'S  per  cent,  ot 
arsenic  and  some  antimony.  The  gases  liberated  would  contain  both 
arseniuretted  and  antimoniuretted  hydrogen  gases.  One  of  the  three 
men  engaged  in  the  operation  was  exposed  to  the  fumes  for  ten  or 
fifteen  minutes.  About  six  hours  after  he  was  seized  with  diarrhea 
and  severe  abdominal  pains;  on  the  following  day  he  was  jaundiced  ; 
on  the  sixth  day  he  seemed  better;  and  on  the  seventh  day  paralj'sis 
of  the  arms  and  legs  supervened,  and  he  ^^^^V^JJ^'^f "1^;,  f!;!  Zl 
assistants  suffered  from  similar  symptoms,  and  died  on  the  tenth  day 
(Public  Health,  vol.  4,  1892,  p.  317).  .  ... 

8.  The  caccodylates  of  arsenic  have  recently  been  mtroduced 
into  medical  practice,  owing  to  their  alleged  low  degree  of  toxicity. 

Vrln  thin  no  longer  be  surprised  at  the  interest  that  maybe  taken 
in  Doisoning  by  arsenic.    Arsenic  is  not  an  accumulative  poison  .  it  is 
t  nl  ravily'deiosited  in  the  organs  after  -bsoiTUou^^but  is  ra^d  y 
eliminated  by  the  urine  and  other  secretions;  and  m  two  to  thiee 
weeks  if  the  person  survives,  the  whole  of  it  maybe  removed  from  the 
hodv     In  1891  Sir  T.  Stevenson  found  it  in  the  urme  for  four  days 
it  afte^Sng  of  a  poisonous  dose  of  --ic^^    T  ;e  nu^^^^^^^^^ 
d paths  renorted  to  have  occurred  from  arsenic  m  jLngiand  ana  waies 
fn  the  year  ^891  was  fourteen,  and  in  1901  no  less  than  ^eyenty-eigh  , 
of  which  thirty  were  attributed  to  the  poisoning  of  beer  {mcle  p.  502). 
Two  women  chose  arsenic  as  a  method  of  suicide.  attracted 
Another  form  of  poisoning  by  this  «f  ^^f^^f  .  ^   f^.^t,  of  vapour 

in  printing  with  an  arsenical  green  P'S'^"'     ™^       K^    lnd  nostrUs, 

anj  ™te'.,  discharge  from  *^;~Sed'se'L^^^^^^^^^^ 

^soS t:i.nes"srrril^^^  s,.nptLs  disa^^^ 

davs.    It  is  probable  that  m  this  case  arsemte  ot  "»Pl» 

Sen  into  the  body  through  the  mucous  membrane  °  f    ^  "a 

state  of  fine  powder.    Accord  ng  o  B™<^>f  "^^^^^^^^^^^^      if,  .naWng 

»pSetb]::^=9-^^^^ 
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and  September  20tli,  p.  810),  with  oedema  (watery  swelling)  of  the  face, 
and  boils  frequently  forming  in  the  scrotum.  There  is  irritation  with 
discharge  of  fluid  from  the  mucous  membrane  of  the  nose,  and  abundant 
salivation.  In  the  more  advanced  stnge  there  are  colicky  pains, 
frequent  vomiting,  headache,  and  prostration  of  strength  ("  Ann. 
d'Hyg.,"  1847,  2,  56;  a  paper  by  Vernois,  1859,  2,  pp.  107,  319 ; 
Casper's  Vierteljahrsschr.,  1859,  2,  p.  8;  and  Jour,  cle  Chini.,  1868, 
pp.  894,  897). 

"Wall-papers  covered  with  the  loosely  adhering  aceto-arsenite  of 
copper  were  formerly,  from  their  cheapness  as  well  as  their  brightness 
of  colour,  extensively  used  in  dwellings.  This  pigment  contains  59 
per  cent,  of  arsenic,  and  from  some  of  these  papers  in  the  unglazed 
state  the  noxious  material  may  be  easily  scraped  or  removed 
by  friction.  A  square  foot  may  yield  from  twenty-eight  to  seventy 
grains  of  the  arsenical  compound,  and  in  rooms  exposing  five  or  six 
hundred  square  feet  arsenic  is  thus  liable  to  be  distributed  in  the  state 
of  a  fine  dust  or  powder  through  the  air  of  a  room.  This  poisonous 
dust  has  been  detected  on  books,  picture-frames,  furniture,  and  pro- 
jecting cornices  in  rooms  thus  papered.  Workmen  who  hang  these 
papers  or  who  striji  them  ofl:'  the  walls  sufi'er  from  symptoms  referable 
only  to  the  action  of  arsenic  (see  Husemann,  "Jahresber.  der  Toxicol.," 
1871,  p.  525,  and  Pliarm.  Jotir.,  1870,  p.  218  ;  also  Lancet,  1870, 
2,  p.  356).  One  of  the  author's  friends,  who  had  his  library  papered 
with  an  arsenical  wall-jDaper,  suffered  severely  from  symptoms  of 
arsenical  poisoning,  Avhich  came  on  after  he  had  been  occupied  in 
dusting  his  books.  The  dust  contained  a  well-marked  quantity  of 
arsenic.  Roussin  has  traced  the  means  by  which  this  insoluble  poison 
finds  its  way  through  the  skin,  and  the  circumstances  under  which  it 
may  be  absorbed  by  the  unbroken  skin.  In  two  cases  which  proved 
fatal  in  1865,  the  workmen  suffered  chiefly  from  vomiting  and  colicky 
pains.  The  skin  was  tinged  of  a  green  colour,  and  arsenic  was  detected 
in  the  soft  organs.  He  found  that  all  poisons  were  liable  to  be  absorbed 
by  the  unbroken  skin  when,  as  a  result  of  evaporation,  a  solid  film  was 
left  on  the  surface.  Alcohol  and  other  solvents  of  fat  when  used  as 
solvents  for  the  poisonous  solid  would  favour  its  absorption  into  the 
body  ("Ann.  d'Hyg.,"  1867,  2,  pp.  179,  182).  Kirchgasser  has  pub- 
lished an  elaborate  paper  on  this  chronic  form  of  poisoning,  which  he 
calls  "  arsenicism."  He  has  collected  twenty-one  cases  of  poisoning 
as  the  result  of  persons  inhabiting  rooms  the  walls  of  which  were 
covered  with  this  green  arsenical  pigment.  Some  of  these  proved 
fatal.  The  poison  appears  to  have  entered  the  body  in  the  form  of  a 
fine  powder  or  dust.  Arsenic  was  in  many  cases  detected  in  the  urine 
of  the  patients  (Horn's  Vierteljahrsschr.,  1868,  2,  96;  also  "Ann. 
f^'Hyg.,"  1869,  1,  480).  Delpech  has  published  some  facts  which 
show  that  similar  symptoms  of  poisoning  have  arisen  from  a  person 
occupj'ing  a  room  filled  with  stufted  birds  and  animals  in  the  preserva- 
tion of  w  nch  an  arsenical  compound  had  been  used.     Arsenic  was 

lo^^      *  ^"^^       the  furniture  ("  Ann.  d'Hve  " 

1870,  1,  314).  ^ 

The  fact  that  certain  fungi— e.<7.,  Penicillmm  glauciim—&ve  capable 
of  assimilating  arsenic  and  giving  ofi"  arsenical  fumes  has  directed 
attention  to  another  means  by  which  the  poison  may  be  distributed 
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from  wall-paper  and  other  fabrics,  and  also  that  fungi  m&y  be  utilised 
for  toxicological  purposes  in  the  detection  of  arsenic  (Lancet,  2,  1903, 
p.  1728). 

Various  deaths  from  the  use  of  these  arsenical  papers  are  recorded, 
and  it  is  probable  that  to  the  practice  of  covering  the  walls  of  sitting 
and  bedrooms  with  arsenic  many  insidious  cases  of  illness  and  chronic 
disease  ma}'  be  referred.   The  arsenical  compound  has  also  been  much 
used  for  colouring  artificial  flowers,  wreaths,  and  tarlatan  dresses. 
Dressmakers  occasionally  suifer  seriously  from  this  form  of  poisoning. 
Two  women  were  employed  to  make  some  green  tarlatan  into  ball- 
dresses.    They  noticed  an  unpleasant  smell  and  taste,  and  their  eyes 
were  aifected  during  the  performance  of  the  work.    The  symptoms 
from  which  they  suffered  were  swelhng  of  the  eyelids,  congestion  of 
the  conjunctivte,  and  copious  secretion  of  tears.  The  one  most  affected 
experienced  on  the  second  day  salivation,  with  an  unpleasant  taste  in 
the  mouth,  cramps  in  the  limbs,  great  thirst,  restlessness,  and  diffi- 
culty of  breathing.    These  symptoms  lasted  in  one  patient  eight,  and 
in  the  other  fourteen  days.  Eiedel,  who  describes  these  cases,  suffered 
severely  from  a  similar  train  of  symptoms  for  several  days,  as  a  result 
of  handling  the  poisoned  dresses  for  the  purpose  of  analysis.  He 
found  that  the  stuff  contained  13  per  cent,  of  its  weight  of  arsenic 
(Husemann,  "  Jahresber.  der  Toxicol.,"  1871,  p.  525;  1872,  p.  480). 
To  this  list  may  be  added  the  case  of  a  lady  (July,  1872)  who  sutiered 
severely  from  symptoms  of  arsenical  poisoning  by  reason  of  her  havmg 
worn,  on  one  occasion  only,  a  dress  of  this  description.    Paper  used 
for  adhesive  envelopes,  for  wrapping  confectionery,  children's  food, 
isinglass,  chocolate,  etc.,  is  also  occasionally  coloured  with  arsenical 

pigments.  r  i»  • 

It  is  thus  well  known  that,  under  certain  conditions,  labriCS 
coloured  by  means   of  arsenical  pigments   may  produce  arsenical 
poisoning.    But  on  the  manner  in  which  this  takes  place— m  which 
the  solid,  non-volatile  pigment  particles  can  become  disconnected  irom 
the  fabric  or  converted  into  volatile  products— our  information  has 
been  extremely  limited.     Two  theories,  however,  hold  the  held : 
(1)  that  of  Forster,  who  believes  that  the  poisoning  is  due  to  detach- 
ment of  solid  particles  from  the  stuffs  which  float  in  the  air  and  enter 
the  body  by  means  of  the  respiratory  passages ;  and  (2)  that  proposed 
bv  Selmi,  who  considers  that  toxic  gases  may  be  formed  from  the  pig- 
n  euts  by  the  action  of  microbes.    Some  experiments  undertaken  by 
Oosio  ("Laboratory  Reports  of  the  Pubhc  Health  Departmen 
Rome,  September,  1891)  lend  a  good  deal  of  support  to  this  lattei 
view.    This  observer  made  nutrient  media  of  potato  paste  impreg- 
nating them  in  some  cases  with  arsenious  acid,  and  in  others  with 
various  arsenical  pigments;  the  nutrient  media  ^hus  prepared  were 
exposed  for  some  days  to  a  constant  current  of  air  which  was  drawn 
over  them  by  means  of  an  aspirator.    The  air,  after  it  had  passed 
over  the  paste,  was  made  to  bubble  through  a  solution  of  nitrate  of 
silver,  which  would  detain  all  volatile  arsenical  compounds  which 
m  gl    have  been  formed.    As  a  result  of  this  first  rough  experim  n 
Se  author  found  that  many  moulds  and  some  fission  fungi  developed 
ai  the  ai^enical  media,  and  that  very  appreciable  quantities  ot  vola  i  e 
4enic  compounds  were  given  off.    Proceedmg  then  to  isolate  the 
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different  species  which  developed,  and  testing  the  action  of  each  on 
fresh  sterile  prepared  media,  he  found  that  only  two  species— Mwcor 
mucedo  and  in  a  less  degree  Penicillium  glauctvm— were  able  to  spht 
up  the  solid  arsenical  compounds  as  above  described.  From  a  great 
number  of  experiments  he  came  to  the  following  conclusions  :— - 
(1)  Mucor  mucedo  will  grow  well  in  presence  of  a  notable  quantity  of 
arsenic ;  it  seems  to  grow  more  luxuriantly  under  these  than  under 
normal  conditions.  (2)  Many  fixed  compounds  of  arsenic,  and  among 
them  the  green  pigments  ordinarily  used,  are  changed  by  the  growth 
of  these  moulds  into  gaseous  bodies,  among  which  is  certainly 
arseniuretted  hydrogen.  (3)  The  sulphides  are  not  decomposed  like 
the  oxygenated  compounds,  but  their  presence  in  the  culture  media 
seems  in  no  way  detrimental  to  the  growth  of  the  moulds.  (4)  Under 
certain  conditions  of  light,  moisture,  and  temperature,  it  is  possible  to 
obtain  arsenical  gas  by  the  growth  of  Mucor  mucedo  (and  perhaps  other 
mucorinffi)  on  tapestry  coloured  by  either  Scheele's  or  Schweinfurt's 
green.  Thus,  without  denying  the  possibility  of  occasional  poisoning 
by  detached  particles,  Gbsio  considers  he  has  made  out  a  strong  case 
in  favour  of  the  germ  theory  of  arsenical  poisoning. 

In  wall-papers  and  fabrics  arsenical  pigments  are  now  seldom  used, 
as  the  public  fight  shy  of  such  papers,  thanks  to  the  teachings  of 
public  health.  "Arsenic  "  in  its  ordinary  uncoloured  state  looks  like 
flour,  for  which  it  has  been  mistaken  (Mann).  Death  has  taken  place 
from  the  external  application  of  this  form  of  arsenic,  though  rarely. 

In  1864,  a  gii'l,  set.  9,  died  rather  suddenly  after  an  iUness  of  about  ten  days. 
The  mother  had  rubbed  some  white  precipitate  ointment,  mixed  with  arsenic,  on 
the  head  of  the  child,  which  was  diseased.  Her  object,  she  stated,  was  to  kill  the 
vermin  on  the  scalp.  No  symptoms  of  note  were  observed  imtil  about  the  fifth 
day  after  the  application,  when  the  child  appeared  ill  and  complained  of  thirst. 
On  the  eighth  day  she  was  very  imweU ;  there  had  been  cramp,  with  slight  action 
on  the  bowels,  but  no  vomiting.  She  became  drowsy,  and  died  on  the  tenth  day. 
The  lining  membrane  of  the  stomach  and  duodenum  was  inflamed :  in  the  stomach 
the  inflammation  was  well  marked  towards  the  greater  end;  these  were  the 
principal  post-mortem  appearances.  Traces  of  arsenic  were  found  in  the  mucous 
fluids  of  the  stomach,  in  the  coats  of  the  stomach,  in  the  intestines,  and  in  four 
ounces  of  the  liver ;  but  arsenic  in  a  solid  form  could  nowhere  be  detected.  A 
portion  of  the  diseased  hauy  scalp  was  examined,  and  yielded  arsenic  as  well  as 
mercury  (from  white  precipitate)  in  large  proportion,  the  arsenic  being  estimated 
at  from  two  to  three  grains.  Erom  the  evidence  given  at  the  inquest  there  was  no 
doubt  that  the  mother's  account  was  correct,  and  that  her  child  had  died  from  the 
ignorant  application  of  arsenic  externally  to  a  diseased  portion  of  the  scalp. 

In  1878,  some  remarkable  cases  of  poisoning  by  the  external  use  of  violet- 
powder  mixed  with  white  arsenic  occurred  at  Loughton,  in  Essex,  and  in  other 
places.  Though  a  number  of  children  died  suddenly  with  somewhat  similar 
symptoms,  in  two  cases  only  were  post-mortem  examinations  and  analj'ses  of  the 
viscera  conducted.  One  child,  a  female,  was  at  birth  described  by  the  nurse  as  a 
healthy  child.  It  was  washed,  as  usual,  shortly  after  birth,  and  was  then  dusted 
all  oyer  with  the  violet-powder,  a  sample  of  which  was  siibseqi:ently  ascertained  to 
contain  38^  per  cent,  of  white  arsenic.  I^ater  on  in  the  day  the  powder  was  again 
applied  to  the  private  parts  of  tho  body.  On  the  second  day  the  powder  was 
applied  four  times.  On  this  day  there  was  very  marked  redness  and  inflammation 
of  the  skin,  and  this  led  the  nm-so  to  apply  the  powder  unusually  freely,  especially 
over  the  stomach,  where  the  redness  was  most  noticeable.  On 'the  third  day  the 
skin  was  intousely  red,  and  appeared  in  parts— especially  about  tho  navel,  the 
vagma,  and  tho  anus— of  a  yellow  and  unhealthy  hue.  In  consequence  of  it  being 
suspected  that  tho  violet-powder  contained  some  irritant  substance,  its  use  was 
discontnmed,  and  common  stnrch-powder  was  used  instead.  On  the  succeeding 
day  the  oi-uptiou  became  very  much  worse,  and  in  some  parts  tho  skin  commenced 
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sloughing.  On  the  tenth  day  of  the  child's  life,  and  ou  the  sixth  day  from  the  last 
application  of  the  violet-powder,  the  child  died  from  exhaustion.  A  post-mortem 
examination,  made  five  daj-s  after  death,  revealed  nothing  marked  in  the  condition 
of  the  viscera.  From  the  exhumed  body  six  and  a  half  grains  of  arsenic  were 
obtained  by  Tidy. 

There  is  no  doubt  that  the  white  arsenic  htid  been  accidentally 
mixed  with  the  violet-powder  in  mistake  for  terra  alba  (sulphate  of 
lime  or  h3'drated  calcium  sulphate),  which  is  a  constituent  of  some 
kinds  of  violet-powder.  This  is  not  the  only  instance  of  such  a 
mistake  having  occurred.  At  Bradford,  in  1858,  seventy  persons 
sulFered,  and  seventeen  died,  from  the  effects  of  eating  peppermint 
lozenges,  adulterated  with  white  arsenic,  in  mistake  for  "daft"  (sulphate 
of  lime),  which  was  at  one  time  commonly  used  for  the  adulteration  of 
cheap  lozenges. 

It  is  not  often  that  a  case  is  heard  of  in  which  white  arsenic  has 
caused  death  by  reason  of  its  having  been  breathed  or  swallowed  in  the 
state  of  vapour. 

In  1858,  a  case  involving  the  effects  of  arsenical  vapours  was  the  subject  of  an 
inquest  in  London  (see  "On  Poisons,"  2nd  ed.  p.  234);  but  on  that  occasion 
there  was  an  entire  failure  of  proof  that  the  arsenical  vapour  was  the  cause  of 
death.    In  a  case  which  was  the  subject  of  a  trial  at  the  York  Lent  Assizes,  1864, 
the  prisoner  placed  some  burning  pyrites,  containing  arsenic,  at  the  entrance  of 
the  door  of  a  small  room  in  which  there  were  eight  children,  including  an  infant  in 
a  cradle.    From  the  evidence  it  appeared  that  all  the  children  suffered  from  the 
fumes,  which  were  chiefly  those  of  sulphurous  acid.    A  canary  that  wa?  m  a  cage 
died  from  the  effects.    The  childi-en  were  speedily  removed  from  the  house,  and 
recovered,  but  the  infant  was  left  there  for  an  hour.    It  suffered  from  vomitmg,  and 
when  seen  about  seventeen  hom-s  afterwards,  the  child  was  pulseless ;  it  voniited 
incessantly,  was  much  piu-ged,  and  appeared  to  be  in  great  pain.    It  died  about 
twenty-four  houi-s  after  exposure  to  the  fumes.    On  inspection  the  stomach  and 
intestines  were  found  slightly  inflamed.    The  brain  and  limgs  were  congested,  and 
the  lining  membrane  of  the  trachea  was  of  a  bright  red  colour.    Allen  detected 
arsenic  in  the  contents  of  the  stomach,  in  the  lungs,  in  the  coats  of  the  stomach, 
and  in  the  spleen.    None  was  found  in  the  liver.    The  pyrites  contamed  arsenic, 
and  gave  off  while  bm-ning  arsenious  acid  in  vapoiu-  and  sulphurous  acid,  bome 
of  the  appearances  were  owing  to  sulphurous  acid  ;  but  death  was  probably  caused 
by  arsenic.    The  prisoner  was  found  guilty  of  manslaughter.    A  case  is  reported 
in  which  it  is  stated  that  the  members  of  a  family  were  made  ill  by  areenical 
vapours  escaping  from  the  walls  of  a  room,  and  that  one  of  them  died  (/^/larm. 
Jour.,  July,  1870,  p.  66).    Arsenic  may  be  found  in  the  viscera  in  the  coui-se  ot 
arsenical  poisoning  when  death  occurs  from  some  intercurrent;  of  disease. 

The  Bradford  lozenge  cases  (November,  1858)  furnish  a  remarkable 
instance  of  the  impunity  attendant  upon  adulteration  frauds. 

A  confectioner,  intending  to  adulterate  lozenges  with  plaster  f  JP^;;;^'  ^^J^ 
with  them  a  quantity  of  white  arsenic  which  had  been  supphed  ^  Ju^  ^^^^g 
mistake  for  the  plaster.  More  than  200  persons  partook  of.  .^l^ese  poisoned 
lozenges,  and  suffered  the  usual  effects.  Seventeen  l\«i^"."f  ;  T^J^^^ 
acute  poisoning  and  five  from  the  secondary  effects.  A  ti-ial  took  place,  but  the 
law  could  not  fix  the  responsibiUty  for  the  act  upon  any  person. 

Towards  the  end  of  November,  1900,  Dr.  Keynolds,  of  Manchester, 
by  keen  clinical  observation,  was  led  to  suspect  the  presence  qi 
arsenic  in  beer.  His  suspicions  were  verified,  and  led  to  some  yeiy 
startling  revelations  in  regard  to  the  presence  of  arsenic  in  various 
foods.  In  his  particular  cases,  however,  the  arsenic  was  traced  to 
glucose  used  in  brewing,  and  then  in  turn  to  sulphuric  acid  "sed  oi 
making  glucose.    The  matter  was  so  important  from  a  national  health 
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point  of  view  tliat  a  powerful  Royal  f,^,/' 
report  of  this  Commission  was  issue.l  late  m  1903  (L.yre      Si  ott 
,de,  5hL).    In  the  Lancet,  2,  1903,  pp.  1674  and  1746,  will  l  e 
nd  an  instructive  summary  of  this  report,  and  from  that  summaiy 


it.  The 
is- 

i-epor(    ■    ■      '  '  ■ 

wooc 
found 

the  following  notes  are  made  : —  _ 

"  The  final  report  is  divided  into  the  following  parts  :— 

1.  Further  observations  regarding  the  epidemic  of  arsenical  poison- 
ing in  1900  and  as  to  the  medical  and  public  health  aspects  ot  the 
evidence  received  regarding  arsenic  in  beer  and  food.  .  „  , 

2.  The  suggested  relation  between  the  disease  "ben-ben  and 
arsenical  poisoning.  . 

3.  Tests  for  arsenic  in  foods  and  substances  used  m  the  preparation 

or  manufacture  of  food.  .    ,  ,  , 

4.  Ways  in  which  foods  are  liable  to  become  contaminated  by 

arsenic.  „   ^         ,        ,  , 

5.  Precautions  which  should  be  taken  by  manufacturers  to  exclude 

arsenic  from  foods.  ,      ^  r    i  •  w 

6.  Present  means  of  official  control  over  punty  ot  food  in  relation 

to  arsenic.  re  •  i 

7.  Recommendations  as  to  improvements  in  official  control  over 

the  purity  of  food.  .   •   r        i  •  i 

8.  Recommendations  as  to  the  proportions  of  arsenic  m  food  which 
should  now  be  held  to  constitute  an  offence  under  the  Sale  of  Food  and 
Drugs  Act. 

.  The  Commission  was  satisfied  that  certainly  6,000,  and  probably 
more,  people  were  affected. 

The  symptoms  are  fully  discussed,  and  the  Commission  reports  on 
them  thus  :- — 

"  There  were  great  differences  in  individual  cases  as  regards  the 
quantity  of  arsenic  in  the  beer  consumed,  the  amount  of  beer  taken, 
and  the  duration  of  the  period  over  which  arsenical  beer  was  drunk  ; 
and  there  were  also  further  differences  between  individual  beer-drinkers 
— e.g.,  as  to  age,  sex,  health,  conditions  of  nutrition,  and  habits  as 
regards  alcohol — which  determined  the  extent  of  their  susceptibility  to 
arsenical  poisoning  at  the  time  when  they  began  to  take  beer  containing 
arsenic.  .  .  .  Corresponding  to  these  and  other  differences,  the  disease 
produced  by  the  arsenical  beer  during  the  epidemic  varied  greatly  in 
its  manifestations.  On  the  one  hand,  there  occurred  throughout  the 
epidemic  (and  particularly,  it  would  seem,  towards  its  termination, 
when  people  had  been  drinking  arsenical  beer  for  many  weeks  or 
months,  and  so  had  taken  considerable  quantities  of  the  poison)  an 
abundance  of  cases  in  which,  once  the  possibility  of  arsenic  was  enter- 
tained, there  was  comparatively  little  difficulty  in  deciding  on  clinical 
grounds  that  the  illness  was  consistent  with  arsenical  poisoning. 
Such  cases  presented  symptoms  corresponding  to  those  described  as 
characteristic  of  subacute  poisoning  by  arsenic,  or  which  are  met  with 
in  the  poisoning  which  occasionally  results  from  long-continued  doses 
of  arsenic  taken  medicinally.  They  showed,  for  example,  inflamma- 
tion of  various  mucous  surfaces,  leading  to  coryza,  huskiness,  lachry- 
mation,  and  the  like ;  gastro-intestinal  disturbance  and  diarrhoea ; 
peripheral  neuritis  affecting  sensory  and  motor  nerves,  and  in  some 
cases  associated  with  herpes  or  with  well-marked  erythromelalgia 
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keratosis,  or  recent  pigmentation  corresponding  to  that  which  not 
infrequently  occurs  in  persons  taking  arsenic  for  long  periods. 

"  On  the  other  hand,  symptoms  of  the  above  kind  were  often  slight 
or  absent  altogether,  and  one  of  the  most  instructive  points  in  con- 
nection with  the  ovitbreak  is  the  occurrence  of  cases  in  which  the 
symptoms,  if  taken  by  themselves  and  apart  from  the  epidemic,  would 
not  have  appeared  to  be  readily  or  sufficiently  explained  by  the 
suggestion  that  arsenic  was  the  cause  of  illness.  Thus  in  several 
comparatively  mild  cases  the  sufferers  complained  merely  of  burning 
hands  and  feet,  or  they  showed  a  variety  of  skin  eruptions  which  are 
observed  in  many  conditions  which  have  nothing  to  do  with  arsenical 
poisoning.  In  other  cases,  again,  the  main  symptoms  were  those 
resulting  from  dilated  heart ;  and  special  difficulty  arose  in  cases  showing 
evidence  of  well-marked  peripheral  neuritis  not  associated  with  symp- 
toms pointing  clearly  to  arsenic,  and  which  appeared  practically 
identical  with  '  alcoholic  neuritis,'  a  disease  previously  considered  to 
be  the  result,  alike  in  drinkers  of  beer  and  spirits,  of  the  toxic  action 
of  alcohol  on  nerve  tissue." 

On  the  tests  for  arsenic  the  Lancet  thus  comments  on  the  report : — 
"  The  Commission  has  received  a  great  deal  of  chemical  evidence, 
especially  from  two  strong  committees,  one  a  joint  committee  of  the 
Societies  of  Public  Analysts  and  Chemical  Industry,  with  Mr.  Otto 
Hehner  as  chairman,  and  the  other,  with  Dr.  Thorpe  as  chairman, 
appointed  by  the  Board  of  Inland  Kevenue  to  advise  as  to  arsenic 
in  beer  ingi-edients.    The  report  deals  with  the  essential  principles  of 
applying  what  is  now  termed  the '  Marsh-Berzelius  test '  to  various 
substances.    In  this  test,  as  is  well  known,  the  arsenic  from  the 
arseniuretted  hydrogen  is  deposited,  not  on  a  porcelain  tile,  as  in  the 
'Marsh'  test,  but  in   a   capillary  tube.     Within  a  certain  range 
'  mirrors  '  of  arsenic  deposited  in  these  tubes  show  definite  differences 
in  intensity  according  to  the  quantity  of  arsenic  present,  and  an 
estimation  is  made  by  comparing  the  intensity  of  the  mirror  obtained 
from  a  given  Aveight  of  substance  with  a  set  of  standard  mirrors. 
Attention  to  various  points  of  detail  is  essential  to  accuracy.  In 
nearly  all  cases  it  is  necessary  in  the  first  instance  to  destroy  com- 
pletely any  organic  matter  present.    The  presence  of  iron  salts  in  the 
Marsh  apparatus  may  seriously  vitiate  the  result.    It  is  not  only 
necessary  to  have  zinc  which  is  free  from  arsenic,  but  also  zinc  which 
is  *  sensitive  '  and  does  not  retain  the  arsenic  in  the  solution  tested. 
The  Commission  finds  that  chemists  are  now  agreed  as  to  these  and 
other  sources  of  error  which  it  is  necessary  to  avoid,  and  that  if  due 
regard  is  had  to  these  points  differences  as  small  as  0*2  part  of  arsenic 
per  million  in  the  substance  taken  or  0-0014  grain  of  arsenic  per 
pound  can  be  readily  distinguished.  .  .  .  The  presence  of  arsenic  will 
be  detected  when  in  amounts  well  below  ^ioo^h.  of  a  gram  per  pound 
or  gJ^otli  of  a  grain  per  gallon.    The  Departmental  Committee  has 
found  that  in  the  case  of  beer  ingredients  many  of  the  difficulties 
attending  the  Marsh-Berzelius  test  are  obviated  by  an  electrolytic 
method  of  evolving  arseniuretted  hydrogen,  which  can  be  apphed 
wherever  a  cun-ent  of  sufficient  intensity  is  available."  •  ^  e 

The  Commission  then  deals  exhaustively  with  various  articles  ot 
diet  in  which  arsenic  has  been  found:  glycerine,  caramel,  baking 


POISONING  BY  ARSENIC. 


505 


powders,  malt,  treacle,  jams  with  glucose,  vinegar,  Demerara  sugar, 

malted  foods,  etc.  , 

As  this  report  will  doubtless  for  many  years  to  come  be  the  officia 
standard  to  which  every  question  on  arsenical  poisoning  will,  ^"f 
at  least,  be  referred,  it  is  absolutely  essential  that  it  should  be  in  the 
hands  of  every  analytical  chemist  who  may  be  concerned  in  a  case.  As 
we  have  already  stated,  it  may  be  obtained  from  Eyre  &  Spottiswoode, 
Parliamentary  Printers,  London,  England,  price  5|rf.,  and  is  theretore 
within  every  one's  reach.  i    •    i.  v 

Toxicity  and  Fatal  Dose.— The  various  compounds  just  dis- 
cussed would  certainly  seem  not  to  have  the  same  degree  of  toxicity, 
but  they  seem  to  agree  in  this,  that  their  effects  are  always  due  to 
arsenic,  nor  do  they  differ  as  widely  in  fatal  dosage  as  the  per-  and 
sub-  salts  of  mercuiy.  . 

The  smallest  fatal  dose  hitherto  recorded  was  observed  in  a  case 
communicated  by  Castle  (Prov.  Jour.,  June  28th,  1848,  p.  347).  A 
woman  took  half  an  ounce  of  Fowler's  solution  (arsenite  of  potassium), 
in  unknown  doses,  during  a  period  of  five  days.  She  then  died,  and 
on  examination  the  stomach  and  intestines  were  found  inflamed.  Death 
took  place  by  syncope,  and  there  was  an  absence  of  vomiting  and 
purging.  Tlie  quantity  of  arsenic  which  here  destroyed  life  could  not 
have  been  more  than  two  grains.  In  another  case,  two  grains  and  a  half 
of  arsenic,  contained  in  two  ounces  of  fly-water,  killed  a  robust  healthy 
girl,  aged  nineteen,  in  thirty-six  hours  (Med.  Gaz.,  vol.  39,  p.  116). 
Hence,  under  circumstances  favourable  to  the  operation  of  the  poison, 
the  fatal  dose  in  an  adult  may  be  assigned  at  from  twO  tO  three 
grains. 

Orfila  states  that  arsenic  acid  is  a  more  powerful  poison  than 
arsenious  acid,  but  he  does  not  adduce  any  instance  in  support  of  this 
opinion.  Maume,  on  the  contrary,  states  that  it  is  less  poisonous 
than  arsenious  acid.  Glover  ascertained  that  four  grains  of  the  acid,^ 
dissolved  in  two  drachms  of  water  and  introduced  into  the  stomach  of 
a  rabbit,  killed  the  animal  in  four  hours,  Avith  the  symptoms  of  irritant 
poisoning  and  an  affection  of  the  nervous  system  {Edin.  Med.  and 
Surg.  Jour.,  vol.  58,  p.  121). 

Although  arsenite  of  copper  is  insoluble  in  water,  it  is  suffi- 
ciently soluble  in  the  acid  fluids  of  the  stomach  to  be  taken  up  by  the 
absorbents,  and  carried  as  a  poison  into  the  blood,  and  apparently  two 
or  three  grains  must  be  accepted  as  a  fatal  dose.  A  boy,  aged  three 
years,  swallowed  a  small  capsule  of  Scheele's  green,  used  as  a  pigment. 
In  half  an  hour  he  complained  of  violent  colic  :  there  was  frequent 
vomiting,  with  purging,  cold  sweats,  intense  thirst,  and  retraction  of 
the  parietes  of  the  abdomen.  The  mouth  and  throat  were  stained  of 
a  deep-green  colour.  Hydrated  ferric  oxide  was  given  :  in  about  an 
hour  the  vomiting  ceased,  and  soon  afterwards  the  thirst  and  pain  in 
the  abdomen  abated.  The  next  morning  the  child  was  Avell.  In 
another  case  a  child,  a  j^ear  old,  ate  several  pieces  of  a  cake  of  arsenite 
of  copper  used  for  colours.  There  was  immediate  vomiting  of  a  liquid 
containing  green-coloured  particles  of  the  arsenite,  but  there  were  no 
other  urgent  symptoms.  White  of  egg,  with  sugared  water,  was  given. 
After  a  short  time  the  child  became  pale  and  complained  of  pain  in  the 
abdomen  :  the  pulse  was  frequent,  the  skin  cold,  and  there  was  great 
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depression.  Copious  purging  followed,  soon  after  which  the  child 
recovered  ("  Galtier,"  vol.  1,  p.  636).  In  the  cases  of  two  children 
poisoned  by  confectionery  coloured  with  this  substance,  the  chief 
symptom  was  incessant  vomiting  of  a  light  green-colom-ed  liquid, 
resembling  bile  diluted  with  water  {Med.  Times,  April  28th,  1849, 
p.  607).  The  symptoms  were  described  as  severe,  although  the  quan- 
tity of  poison  swallowed  was  small.  Under  the  use  of  an  emetic  of 
ipecacuanha,  the  children  recovered  (see  also  Guy's  Hosp.  Rep.,  October, 

1850,  p.  218  ;  Med.  Gaz.,  vol.  43,  p.  304 ;  Edin.  Month.  Jour.,  July, 

1851,  p.  1;  and  Lancet,  1859,  1,  p.  237).  In  two  cases  in  1853,  a 
small  quantity  of  a  confectionery  ornament,  coloured  with  arsenite  of 
copper,  proved  fatal  to  two  children.  The  symptoms  and  appearances 
were  those  of  poisoning  by  arsenious  acid.  The  quantity  taken  could 
not  have  been  above  two  or  three  grains.  The  children  picked  up  the 
ornament  in  the  street  and  shared  it  between  them.  The  poison  was 
spread  over  a  layer  of  sugar. 

Orpimeut  produces  symptoms  and  appearances  similar  to  those 
caused  by  arsenious  acid  ;  but  the  dose  required  to  destroy  life  varies 
according  to  the  proportion  of  arsenious  acid  with  which  it  happens  to 
be  mixed. 

In  estimating  dosage  and  quantities,  for  use  in  medico-legal  cases, 
it  is  important,  in  reference  to  the  presence  of  absorbed  arsenic  in 
the  tissues,  to  observe  that  it  may  be  found  in  them  at  an  early  period, 
when  it  is  either  absent  or  onl)-^  doubtfully  present  in  other  parts,  such 
as  the  alimentary  canal.  A  man  died  within  four  hours  after  he  had 
been  attacked  with  symptoms  of  poisoning  by  arsenic.  Arsenic  was 
found  in  small  quantity  in  the  stomach,  duodenum,  and  rectum.  It 
was  also  detected  in  the  liver  and  spleen ;  and  the  proportion  found 
was  greater  in  the  latter  than  in  the  former  organ. 

A  man  died  from  the  effects  of  arsenic  in  tlie  most  acute  form,  soon  after  his 
admission  into  Guy's  Hospital.  He  had  swallowed  a  large  dose  of  the  poison  in 
water.  He  was  brought  to  the  hospital,  and  died  soon  afterwards.  Barely  ^7)ree 
Jwitra  could  have  elapsed  from  the  time  at  which  the  poison  was  taken  until  his 
death.  There  were  the  usual  appearances  in  the  stomach,  and  gritty  portions  of 
arsenic  mixed  with  coagulated  masses  of  mucus  and  false  membrane  were  found  m 
the  contents.  The  intestines  were  inflamed,  and  portions  of  arsenic  were  discovered 
as  low  as  the  csecum.  Arsenic  was  found  ahundantly  in  the  stomach,  and  a  com- 
paratively large  quantity  of  the  poison  was  detected  in  half  an  ounce  of  the  di-ied 
liver,  as  well  as  in  the  spleen  and  kidney. 

Hence  it  is  obvious  that  the  poison  may  be  rapidly  absorbed  and 
copiously  deposited  within  three  hours,  the  quantity  thus  found  depend- 
ing apparently  on  the  dose  taken.  In  the  cases  of  the  Atlee  family,  m 
1854,  the  body  of  the  mother  was  exhumed  after  a  month.  Arsenic  was 
not  found  in  the  stomach  nor  boivels,  but  it  was  readily  detected  in  a 
small  portion  of  the  liver.  The  poison  had  probably  been  taken  several 
days  before  death.  The  fact  is  of  considerable  importance  in  relation 
to  a  medical  opinion  of  the  presence  or  absence  of  poison  in  a  dead 
body.  It  is  clear,  from  the  above  cases,  that  an  opinion  might  be 
erroneous  unless  the  liver  or  spleen  had  undergone  a  chemical 
examination.  Usually  the  liver  contains  half  a  grain  up  to  a  grain  or 
two  of  arsenic  when  death  occurs  within  forty-eight  hours.  In  pre- 
serving viscera  for  analysis,  a  portion  of  the  liver,  or  better  the  whole 
organ,  should  therefore  always  be  set  apart  for  examination.    It  the 
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person  has  lived  fifteen  or  sixteen  days  after  having  f  ^  f 

no  trace  may  be  foimd  in  the  tissues  nor  ni  any  part  of  the  bod^  . 
Orfik  long  since  expressed  this  opinion  from  h.s  expenments  on 
animals  ;  its  correctness  has  been  strilangly  confirmed  by  the  case  ot 
Dr.  Alexander,  who  died  in  sixteen  days  from  a  large  dose  of  aise  c 
taken  by  mistake  in  arrowroot.  Geoghegan  found  no  trace  o  he 
poison,  either  absorbed  or  unabsorbed,  in  any  part  of  the  ^^^j  y ^^^^ 
he  examined  {Med.  Times  and  Gaz.,  1857,  1,  p.  389  .  It  is  the 
more  necessary  that  the  feet  of  entire  elimination  should  be  i-emem- 
bered,  because  it  has  been  impressed  on  the  public  mmd  that  no 
person  can  have  died  from  poison,  except  the  poison  be  present  m  the 
body  after  death.  If  this  is  untrue  with  respect  to  arsenic,  it  is  neces- 
sarily untrue  with  regard  to  poisons  less  easy  of  detection  in  minute 
quantities. 

In  the  case  of  li.  v.  Williavis  (South  Wales  Cii-cuit,  July,  1863),  a  woman 
was  charged  with  the  murder  of  her  husband  by  administermg  to  him  arsenic 
The  evidence  left  no  doubt  that  deceased  had  suffered  from  the  usual  symptoms  ot 
poisoning,  namely,  inflammation  of  the  stomach  and  bowels,  numbness  of  the  limbs 
and  other  symptoms.  For  some  days  before  the  deceased's  death,  owing  to  his  food 
having  been  prepared  for  him  by  his  daughter,  the  symptoms  abated ;  but  he  ulti- 
mately died  from  exhaustion  on  the  fifteenth  day.  Herapath  examined  the  viscera, 
and  foimd  no  arsenic.  Neither  in  his  reading  nor  in  his  experience  had  he  known 
arsenic  to  have  been  detected  fifteen  days  after  its  administration.  As  no  poison  was 
discovered  in  the  body,  the  prisoner  was  acquitted  on  the  charge  of  mm-der,  but  found 
guilty  of  the  intent  {Lancet,  1863,  2,  p.  47). 

Tidy  was  of  opinion  that  arsenic  may  be  found  in  the  bones  months 
after  its  administration.  In  the  case  of  Soufflard,  a  large  dose  of 
arsenic  had  been  taken ;  but  according  to  Legroux,  no  trace  of  the 
poison  existed  in  the  stomach  nor  in  the  ulcerated  portions  of  the  bowels 
{Union  Med.,  June  30th,  1850).  Otto  met  with  a  case  of  death  from 
arsenic  within  twenty-four  hours,  with  the  usual  symptoms  and  appear- 
ances, but  no  arsenic  could  be  found  in  the  contents  of  the  stomach. 
The  liver  and  other  organs  were  not  examined  (Horn's  Viertcljahrsschr., 
1865,  1,  175).  When  arsenic  is  discovered  mixed  with  food  in  the 
stomach,  it  does  not  necessarily  follow  that  it  has  been  administered  in 
that  particular  article  of  food.  Should  theperson  have  partaken  of  liquid 
food,  such  as  milk  or  gruel,  subsequently  to  the  swallowing  of  arsenic, 
these  fluids  will  necessarily  acquire  an  arsenical  impregnation  from  the 
poison  already  contained  in  the  stomach.  The  patient  may  have  taken 
the  arsenic  in  one  kind  of  food,  when  another  and  an  innocent  descrip- 
tion of  food  might  thus  inadvertently  be  pronounced  to  have  been  the 
vehicle  (see  case  of  Ann  Merritt,  London  Med.  Gaz.,  August  16th, 
1850,  46,  291). 

It  need  hardly  be  observed  that  the  quantity  of  arsenic  found  in  the 
stomach  or  other  organs  can  convey  no  accurate  idea  of  the  quantity 
actually  taken  by  the  deceased,  since  more  or  less  of  the  poison  may 
have  been  removed  by  violent  vomiting  and  purging,  as  well  as  b)' 
absorption  and  elimination.  A  large  quantity  found  in  the  stomach  or 
bowels  indicates  a  large  dose ;  hut  the  finding  of  a  small  quantity  does 
not  prove  that  the  dose  actually  taken  was  small.  Notwithstanding 
these  very  obvious  causes  for  the  removal  of  a  poison  from  the  body, 
there  is  a  prejudice  that  the  chemical  evidence  is  defective  unless  the 
quantity  found  is  sufficient  to  cause  death.    The  value  of  chemical 
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evidence  does  not  always  depend  on  the  discovery  of  any  particular 
quantity  of  poison  in  the  stomach,  but  the  evidence  of  its  presence 
should  be  clear,  distinct,  conclusive,  and  satisfactory.  At  the  same 
time,  a  reasonable  objection  may  be  taken  to  a  dogmatic  reliance  upon 
the  alleged  discovery  in  a  dead  body  of  minute  fractional  portions  of  a 
grain. 

In  1904,  a  man  was  set  free  in  France  who  had  been  condemned 
some  years  ago  on  evidence  of  this  sort  to  a  long  term  of 
imprisonment.  The  case  is  thus  reported  in  the  Daily  Telegraph, 
February  29th,  1904  :  "  The  Judicial  Committee  of  Kevision  of  Trials 
has  allowed  the  chemist  Danval,  who  received  a  free  pardon  eighteen 
months  ago,  to  bring  on  a  new  trial  to  clear  himself  completely.  He 
■was  found  guilty  twenty-five  years  ago  of  the  murder  of  his  wife  by 
having  poisoned  her  with  arsenic,  and  was  sentenced  to  transportation 
for  life.  The  evidence  on  which  Danval  was  found  guilty  was  purely 
scientific,  and  his  application  has  been  allowed  solely  on  account  of  the 
fact  that  later  scientific  investigation  has  proved  the  evidence  in  question 
to  have  been  erroneous.  At  the  trial,  twent3^-five  years  ago,  all  the 
expert  witnesses  swore  that  the  quantity  of  arsenic,  one  milligram 
(•015  of  a  grain,  less  than  one-sixtieth),  found  in  the  corpse  of  Danval's 
wife  at  the  post-mortem  could  not  possibly  have  existed  in  the  system 
under  natural  circumstances.  The  inference  drawn  was,  of  course,  that 
the  arsenic  had  been  administered  by  Danval,  and  it  was  largely  on  this 
evidence  that  he  was  found  guilty,  with,  however,  extenuating  circum- 
stances. Since  the  trial  the  researches  of  various  doctors  and 
physicists,  including  MM.  Armand  Gautier,  Behal,  and  Gabriel 
Bertrand,  have,  on  the  contrary,  conclusively  demonstrated  that  the 
quantity  of  arsenic  mentioned  can  and  frequently  does  exist  in  the 
human  body  in  a  normal  state.  Presumption  is  thus  set  up  in  favour 
of  Danval's  defence,  which  was  that  the  presence  of  arsenic  in  his 
wife's  remains  was  explained  by  her  having  been  in  the  habit  of  taking 
certain  medicines.  The  decision  of  the  Committee  of  Eevision  has  been 
entirely  grounded  on  the  recent  scientific  conclusions  above-mentioned. 

It  "has  been  supposed  that  the  quantity  of  arsenic  found  in  the 
stomach  and  bowels  may  throw  a  light  on  the  question,  whether  the 
poison  had  been  taken  voluntarily  with  the  intention  of  committing 
suicide,  or  whether  it  had  been  criminally  administered  by  another. 
There  is  no  doubt  that  a  much  larger  dose  may  be  taken  b)^  a  suicide 
than  could  be  secretly  administered  by  a  murderer.  Suicides  have 
been  known  to  take  as  much  as  two  tablespoonfuls,  or  one  thousand 
drains,  of  arsenic.  In  a  case  of  suicide  by  arsenic,  which  occurred  at 
the  Bristol  Infirmary  in  1872,  a  larger  quantity  had  been  taken.  On  a 
post-mortem  examination,  four  ounces  of  arsenic  were  found  m  the 
stomach,  of  which  two  and  a  half  ounces  were  in  one  mass.  The 
woman,  when  brought  to  the  hospital,  was  in  a  state  of  complete 
collapse.  Death  took  place  rapidly  (Pharni.  Jour.,  1872,  p.  75). 
How  much  may  remain  in  a  dead  body  must  depend  on  the  amount, 
of  vomiting  and  purging,  and  the  length  of  time  the  person  survives. 
In  the  case  of  L'Angelier  {R.  v.  Madeline  Smith,  Ed.  High  Court  ot 
Justiciary,  June  and  July,  1857),  Penney  stated  in  evidence  that  the 
quantity  of  arsenic  which  he  found  in  the  stomach  and  contents  ot  the 
deceased  amounted  to  eighty-eight  grains,  and  that  some  part  of  this 
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was  in  hard,  eritty,  colourless,  crystalline  particles     As  there  was 
Ts'e  "c  in"h;  c'onte\;ts  of  the  intestines,  and  tl-- /-d  ]>ee^.  vo,m 
and  purginc,  it  is  obvious  that  the  deceased  must  I'^J^  ^'iken  a  very 
r^ge'doL  of  the  poison  ;  and  it  was  one  of  the  ^^^^^  f^^J^^^^^^^ 
this  case,  to  determine  how  the  deceased  could  have  taken  the  poison 
so  la  ge  a  quantity  unk.iowingly.    The  quantity  found,  however 
amounted^o  no  more  than  half  a  teaspoonful;  and  -/"^^"ing  tha  one 
half  of  the  dose  taken  had  been  ejected,  the  question  resolves  itse 
into  this:  whether  a  teaspoonful  of  arsenic  might  not  have  been 
homicidally  administered  in  chocolate,  gruel,  or  some  thick  liquid,  or 
in  a  state  of  admixture  with  solid  food  (cake).    Although  it  is  unusual 
to  find  half  a  teaspoonful  of  arsenic  remaining  in  the  stomach  in  a  case 
of  homicidal  administration,  it  is  impossible  to  admit  that  t  us  tact  is 
inconsistent  with  an  act  of  murder.    Sir  T.  Stevenson  has  known  an 
ounce  of  arsenic  homicidally  put  into  a  pint  of  rice  pudding.  Ihe 
pudding  was  eaten  without  suspicion  {R.  v.  Leffleij,  Lincoln  Ass., 
November,  1884).    A  man  half  intoxicated  might  be  thus  poisoned; 
and  if  death  took  place  in  a  few  hours,  even  a  larger  quantity  than  that 
which  was  here  found  might  remain  in  the  stomach.    Christison  set 
this  question  at  rest  by  the  publication  of  a  case  in  which  a  man  was 
homicidally  destroyed  "by  arsenic,  and  the  quantity  found  in  the  stomach 
after  death  was  from  ninety  to  one  hundred  grains.    The  man  had 
survived  from  five  to  seven  hours,  and  there  had  been  frequent  vomit- 
ing of  a  yellowish  or  greenish  coloured  liquid  during  this  period.  The 
arsenic  was  administered  in  whisky-punch  with  sugar,  and  it  was  kept 
in  suspension  by  constant  stirring  {Edin.  Month.  Med.  Jour.,  Decem- 
ber, 1857,  p.  48i).    In  R.  v.  Dodds  (Lincoln  Ass.,  December,  1860), 
the  prisoner  was  charged  with  administering  arsenic  to  the  deceased 
with  intent  to  murder.    The  quantity  stated  to  have  been  found  in  the 
stomach  was  150  grains.    There  was  no  reason  to  suppose  that  he  had 
taken  the  poison  with  suicidal  intention ;  but,  on  the  contrary,  there 
was  strong  evidence  to  presume  that  it  had  been  administered  to  him 
with  a  design  to  destroy  life.    A  woman,  named  Alice  Hewitt,  was  tried 
{R.  v.  Hewitt  or  JToit,  Chester  Winter  Ass.,  1863),  and  convicted  of 
poisoning  her  mother  with  arsenic.    Although  the  symptoms  of  irritant 
poisoning  were  very  clearly  marked,  a  medical  man  who  attended  her 
certified  the  cause  of  death  as  gastro-enteritis.    Eleven  weeks  after  the 
burial  of  the  deceased,  the  body  was  exhumed  and  examined.    It  was 
proved  that  shortly  before  her  mother's  death,  the  prisoner  had 
purchased  a  quarter  of  a  pound  of  arsenic,  and  there  was  clear  evidence 
of  administration,  a  large  dose  having  been  given  to  the  deceased  iu 
liquid  shortly  before  her  death.    The  inspection  revealed  the  extra- 
ordinary fact  that  154  grains  of  solid  arsenic  were  found  in  the  stomacli 
alone.    It  had  been  partially  converted  into  sulpliide  as  a  result  of 
putrefactive  changes,  and  it  was  observed  that  the  liver,  omentum,  and 
right  side  of  the  heart  were  thickly  coated  with  yellow  arsenious 
sulphide.     In  reference  to  this  coloration,  the  front  of  the  spinal 
column  behind  the  stomach  has  been  seen  tinged  of  a  deep  yellow 
from  arsenic  which  had  escaped  through  tlie  coats  of  this  organ.    If  a 
person  has  died  with  arsenic  in  the  body,  there  is  scarcely  any  limit  to 
the  period  at  which  it  may  be  detected.    In  the  cases  of  two  children, 
examined  by  Herapath,  in  1849,  the  poison  was  discovered  in  the 
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remains  of  the  dead  bodies  after  eight  years'  interment ;  in  another 
case  by  Glover  after  twelve  years  {Lancet,  1858,  2,  p.  41) ;  and  in  a 
remarkable  instance  which  occurred  to  Webster,  of  Boston,  it  was 
discovered  in  the  remains  of  a  body,  after  fourteen  years'  burial.  It 
has  been  sought  for  and  not  found,  at  much  shorter  periods  after  death 
when  there  was  a  very  strong  suspicion  that  the  poicion  had  been  taken  ; 
but  it  is  highl}'  probable  that  in  these  cases  there  was  little  or  no 
arsenic  in  the  bodies  at  the  time  of  death.  With  respect  to  its  detec- 
tion in  the  stomach  and  bowels,  if  the  vomiting  and  purging  have  been 
violent,  and  the  person  has  survived  some  days,  none  may  be  found.  It 
is  singular,  however,  to  notice  with  what  tenacity  the  mineral  occasion- 
ally adheres  to  the  mucous  membrane  in  spite  of  vomiting  and  purging. 
In  the  case  of  the  Duo  de  Praslin,  who  died  in  six  days  from  a  large 
dose  of  arsenic,  some  portion  was  still  found  in  the  intestines  ("Ann. 
d'Hyg.,"  1847,  p.  402) ;  and  in  a  case  which  was  the  subject  of  a 
criminal  trial  (Leicester  Aut.  Ass.,  1860,  JR.  v.  Holmes),  arsenic  was 
detected  in  the  intestines,  although  the  deceased  had  survived  the 
effects  of  a  large  dose  for  seven  days,  and  had  suffered  from  the  usual 
symptoms.  The  preservative  effects  of  arsenic  on  the  solid  organs  of 
the  body  has  been  already  noticed.  Under  a  suspicion  of  poisoning 
with  arsenic,  ten  bodies  were  exhumed  in  the  district  of  St.  Colens, 
in  1869.  Charbonnier  found  that  arsenic  was  present  in  quantity 
in  two  of  the  bodies  which  had  been  well  preserved.  There  was  no 
offensive  smell  of  putrefaction  about  them,  but  a  remarkable  alliaceous 
odour  like  that  of  phosphorus  ("  Ann.  d'Hyg.,"  1872,  Juillet,  p.  186). 
This  Avas  attributed  to  the  probable  escape  of  arseniuretted  hydrogen 
as  the  result  of  decomposition.  In  several  cases  of  exhumation,  in 
which  arsenic  was  discovered  in  the  bodies,  no  odour  of  the  kind  has 
been  perceptible. 

The  condition  of  the  arsenic  found  in  a  dead  stomach  should,  it 
possible,  be  noticed.  A  witness  shoiild  be  prepared  to  say  whether  it 
is  in  fine  powder  or  coarse  fragments  ;  Avhether  it  is  mixed  with  soot  or 
indigo,  or  whether  it  is  in  the  ordinary  state  of  white  arsenic.  These 
points 'may  be  material  as  evidence  in  reference  to  proof  of  possession, 
of  purchase,  or  administration.  Arsenic  is  not  a  normal  constituent  oi 
the  body.  Under  no  circumstances  is  it  found  in  the  tissues  after 
death,  except  in  cases  in  which  it  has  been  taken  by  or  administered  to 
the  deceased.  [The  editor  leaves  this  statement  as  Dr.  Taylor  wrote 
it,  and  it  still  remains  true,  but,  considering  the  report  of  the  Arsenic 
Commission,  it  is  to  be  feared  that  a  difficulty  may  arise  m  the  future 
if  it  be  alleged  that  certain  (minimal)  quantities  of  arsenic  have  reached 
the  body  by  simple  accidental  contamination  of  food.] 

Duration.— Arsenic  being  an  irritant  to  the  stomach,  even  m 
what  is  essentially  small  quantities,  the  symptoms  usually  come  on 
within  a  quarter  to  half  an  hour  after  the  dose.  Christison  mentions 
one  instance  in  which  the  symptoms  began  in  eight  minutes ;  but  in 
the  case  of  Lofthouse  (York  Lent  Ass.,  1835),  the  symptoms  were 
proved  to  have  attacked  the  deceased  while  he  was  m  the  act  ot  eating 
the  cake  in  which  the  poison  was  administered.  On  the  other  hand,  in 
an  instance  where  one  drachm  had  been  taken  on  an  empty  stomach, 
no  symptoms  appeared  for  two  hours.  In  a  case  reported  by  Oi-hla, 
the  symptoms  clid  not  show  themselves  for  five  hours  ;  and  m  another, 
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in  which  a  large  dose  was  taken,  the  symptoms  du\  not  come  on  for 
seven  hours  (''Ann.  d'Hyg.,"  1837,  1,  844).    In  a  case  ni  which 
from  thirty  to  forty  grains  of  arsenious  acid,  and  the  same  quantity  ol 
chrome  yellow,  were  taken,  symptoms  ot"  poisoning  did  not  appear 
until  five  or  six  hours  afterwards  {Med.  Chir.  Rev.,  January,  1854, 
p.  294).    There  may  be  every  variety  between  these  extremes,    in  one 
case  their  appearance  was  protracted  for  tm  hours,  the  maximum 
period  yet  known.    A  remarkable  instance  occurred  m  which  the 
poison  was  taken  by  a  young  female  at  eleven  o'clock  m  the  morning, 
and  no  well-marked  symptoms  occurred  for  eight  hours :  there  was  then 
violent  vomiting.    After  death,  a  cyst,  formed  of  mucous  membrane 
containing  arsenic,  was  found  in  the  stomach  :  the  poison  having  thus 
become  sheathed  over  (Flandin,  vol.  1,  p.  535).     In  another  case 
{Med.  Tillies,  October  21st,  1848),  symptoms  of  violent  irritation  did  not 
show  themselves  until  twenty-three  hours  after  the  poison  had  been 
taken,  and  within  about  half  an  hour  of  the  death  of  the  patient.  The 
girl  was  sick  once  shortly  after  having  taken  the  poison,  but  the  first 
symptoms  were  those  of  narcotism.    The  girl  was  a  confirmed  opium- 
eater,  and  this  habit  may  have  had  some  influence  in  delaying  the 
operation  of  the  poison.    From  a  third  case  {Med.  Gaz.,  vol.  47, 
p.  722)  it  appears  that  the  active  symptoms  of  irritation  which 
commonly  attend  arsenical  poisoning  may  not  appear  until  after  the 
lapse  of  nine  hours  from  the  time  at  which  the  poison  has  been 
swallowed.    "With  the  exception  of  the  case  above  referred  to,  in 
which  the  interval  was  ten  hours,  this  is  the  longest  period  of  pro- 
traction on  record.    In  other  instances  there  have  been  great  inter- 
missions. In  all  cases  in  which  arsenic  enters  the  system  from  without, 
as  by  its  application  to  the  skin,  or  to  ulcerated  or  diseased  surfaces, 
the  symptoms  are  rarely  manifested  until  after  the  lapse  of  some  hours 
or  even  days.    Large  doses  of  arsenic  commonly  prove  fatal  in  from 
eighteen  hours  to  three  days.    The  average  time  at  which  death  takes 
jdace  is  twenty-four  hours ;  but  the  j)oison  may  destroy  life  within  a 
much  shorter  period.    There  are  many  authentic  cases  rejDorted  in 
Avhich  death  has  occurred  in  from  three  to  six  hours.    In  1845  the 
author  met  with  a  well-marked  case  of  death  from  arsenic  in  five 
hours ;  and  in  another,  which  occurred  in  1849,  death  took  place  in 
two  and  a  half  hours  (Griiy's  Hosp.  Rep.,  1850,  p.  183 ;  see  also 
"Ann.  d'Hyg.,"  1837,  1,  339).    In  1891  a  woman,  tet.  77,  died  in  five 
hours.    Foster,  of  Huntingdon,  met  with  the  case  of  a  child  under 
three  years  of  age  which  died  within  two  hours  from  the  eftects  of 
arsenic.    The  quantity  taken  could  not  be  determined.    A  case  also 
has  proved  fatal  in  two  hours  (p.  516).    The  most  rapidly  fatal  case 
which  the  author  met  with  was  that  of  a  youth,  let.  17,  who  died  in 
April,  1860,  from  the  effects  of  a  large  dose  of  arsenic,  the  symptoms 
from  which  he  suffered  being  of  a  tetanic  character.    The  poisoning 
was  the  result  of  an  accident  at  Ramsey,  in  the  Isle  of  Man.  The 
medical  evidence  at  the  inquest  was  to  the  effect  that  not  more  than 
twenty  minutes  had  elapsed  between  the  time  at  which  deceased  sat 
down  to  eat  his  supper,  containing  the  poison,  and  his  death.  [This 
was    a   very   doubtful    case    of   death  from   arsenic]      In  some 
instances  death  does  not  occur  until  long  after  the  average  period.  In 
one  case  in  which  an  adult  swallowed  about  lialf  an  ounce,  death  did 
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not  take  place  for  fifty  hours,  and  it  is  remarkable  that  there  was  an 
entire  absence  of  pain  {Med.  Gaz.,  vol.  48,  p.  446).  In  the  case  of  the 
Due  de  Praslin,  one  large  dose  was  taken,  but  death  did  not  occur 
until  the  sixth  day  ("  Ann.  d'Hyg.,"  1847,  2,  367).  In  1847,  a  man 
who  had  swallowed  half  an  ounce  of  arsenic  was  admitted  into  Guy's 
Hospital.  He  died  on  the  seventh  day.  It  is  obvious  that  a  patient 
who  recovers  from  the  first  effects  of  this  poison  may  still  die  from 
exhaustion  or  other  secondary  causes  many  days  or  weeks  after  having 
taken  it,  even  although  the  whole  of  the  poison  has  been  eliminated 
from  the  body.  Thus  in  the  case  of  Dr.  Alexander,  death  took  place 
on  the  sixteenth  day,  and  although  a  large  quantity  had  been  taken,  no 
arsenic  was  found  in  the  body  (Med.  Times  and  Gaz.,  1857,  1,  p.  389). 
In  one  instance  in  which  arsenic  was  applied  externally  to  the  head 
the  person  did  not  die  until  the  twentieth  day.  The  longest  duration 
of  a  case  of  poisoning  by  arsenic  is  probably  that  reported  by  Belloc. 
A  woman,  at.  56,  employed  a  solution  of  arsenic  in  water  to  cure  the 
itch,  which  had  resisted  the  usual  remedies.  The  skin  became  covered 
with  an  erysipelatous  eruption,  and  the  itch  was  cured,  but  she 
experienced"severe  suffering.  Her  health  gradually  failed,  and  she  died 
after  the  lapse  of  two  years,  having  suffered  during  the  whole  of  tins 
period  from  general  tremor  of  the  limbs  ("  Cours  de  Med.  L6g.,  121). 

Symptoms.— In  an  acute  case  of  arsenical  poisoning  by  the 
mouth  the  individual  usually  first  experiences  faintness,  depression, 
nausea,  and  sickness,  with  an  intense  burning  pam  m  the  region 
of  the  stomach,  increased  by  pressure.    The  pam  m  the  abdomen 
becomes  more  and  more  severe ;  and  there  is  violent  vomiting  of 
brown  turbid  matter,  mixed  with  mucus,  and  sometimes  streaked 
with  blood.     These  symptoms  are  followed  by  purging,  which  is 
more  or  less  violent,  and  this  may  be  accompanied  by  severe  cramps 
in  the  calves  of  the  legs,  these  are,  however,  often  absent.    I  he 
matters  discharged  from  the  stomach  and  bowels  have  had  ni  some 
instances  a  yellowish  colour,  as  it  was  supposed,  from  a  partial  con- 
version of  the  poison  into  sulphide,  but  more  probably  from  an 
admixture  of  bile.    The  vomited  matters  are  in  some  cases  coloured 
with  blood,  and  the  mixture  of  blood  with  bile  has  often  given  to  them 
a  green  or  brown  colour.    In  other  cases,  they  may  consist  of  a  large 
quantity  of  mucus  ejected  in  a  flaky  state  and  having  a  ky-wl"^^ 
appearance,  as  if  from  admixture  with  the  poison.    Ihe  colour  of  the 
:iited  matters  may  be  blue  or  black  -^-^--^--^  ^r,:^;^; ^T^he 
taken,  or  the  admixture  of  bile  may  render  them  "f/.^^f^^f;;^; 
vomiting  is  in  general  violent  and  mcessant,  and  is  excited  by  any 
iTquid  o?  solid  tfken  into  the  stomach.     There  is  tenesijius  (stminv.  g 
at'  stool),  and  the  discharges  by  the  bowels  are  f^-J^^^^  J^^^^^^^ 
blood.    There  is  a  sense  of  constriction,  with  a  feehng  of  buimng  heat 
in  the  throat,  commonly  accompanied  by  the  most  iBtense  tlmst  The 
pulse  is  small,  frequent,  and  irregular  ;  sometimes  ^h<^llj/™P;^ 
The  skin  is  cold  and  clammy  in  the  stage  of  collapse  ;  at  othei  times  it 
is  hot.  The  respiration  is  painful  from  the  tender  state  of  the  stomach 
There  is  great  restlessness,  but  before  death  stupor  may  supervene  with 
ua  a  ysis    tetanic   convulsions,  or  spasms  in   the  muscles  of  the 
ex  ?em  t'W     In  one  instance  trismus  (lockjaw)  appeared  m  three- 
.uaX  of  an  hour  ('«  Orfila,"  Vol.  I.,  p.  449).    Although  paxn  is  m 
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general  among  the  early  and  well-marked  symptoms,  arsenic  appears  in 
some  cases  to  destroy  sensibility.  Thus  it  has  been  observed  that, 
even  when  the  stomach  has  been  found  intensely  inflamed  after  death, 
the  patient  had  not  complained  of  pain  during  the  time  which  she 
survived.    [Simple  gastritis  is  not  necessarily  painful. — Ed.] 

It  is  not,  however,  in  every  case  that  all  these  symptoms  are 
observed.  Cramps  in  the  calves  may  be  absent ;  and  there  may  be  no 
vomiting  or  purging.  In  one  case,  where  a  woman  died  in  three  hours 
after  taking  arsenic  in  a  pudding  served  at  dinner,  there  was  no 
vomiting  nor  purging.  In  two  hours  she  was  in  a  state  of  complete 
collapse,  and  at  the  time  it  was  noticed  that  the  conjunctivta  (tlie 
membranes  of  the  eyes)  were  red  (Med.  Times,  1861,  2,  p.  229). 
Vomiting  and  purging  are  nevertheless  seldom  both  absent.  The 
condition  of  the  urine  has  been  laid  stress  upon ;  but  as  it  has  been 
found  normal,  retained,  suppressed,  or  abundant,  no  clinical  import- 
ance can  be  attached  to  the  increase  or  diminution  of  this  secretion. 
The  condition  of  the  urine  was  much  discussed  in  E.  v.  Mayhrick 
(Liverpool  Sum.  Ass.,  1889). 

In  October,  1891,  a  gamekeeper  drank  an  unknown  quantity  of  wine,  accidentallv 
contaminated  with  from  five  to  six  grains  of  arsenious  acid  per  fluid  ounce  •  and 
subsequently  four  other  members  of  his  family  partook  of  the  wine,  in  quantities 
varying  fi-om  a  mere  taste  in  the  case  of  a  young  child  to  half  a  tumblerful  or  more- 
m  the  cases  of  the  adults. 

The  man  suffered  from  severe  abdominal  jDains,  persistent  vomiting 
and  diarrhoea,  and  cramps  in  the  calves  of  the  legs,  the  feet,  and  t£ 
hands.  He  died  in  two  days  of  acute  gastro-enteritis.  The  child 
suffered  somewhat  from  the  effects  of  the  irritant.  The  other  three- 
adults  (young  women),  in  about  ten  minutes,  all  had  a  burning  sensa- 
tion m  the  throat  and  gullet,  vomiting,  diarrhoea,  abdominal  pains  but 
no  cramps  m  the  hmbs.  On  post-mortem  examination  of  the  deceased 
man,  the  signs  of  acute  gastro-enteritis  were  visible,  but  none  of  the^ 
petechial  ecchymosis  of  the  mucous  membrane  of  the  stomach  which 
has  by  some  observers  been  regarded  as  characteristic  of  arsenical 
gastro-enteritis.  The  above  may  be  regarded  as  typical  cases  of  acuta- 
arsenical  poisoning. 

Chronic  Poisoning.— In  the  majority  of  accidental  cases,  and  even 
in  many  of  the  homicidal  ones  (by  the  intent  of  the  poisoner),  however 
the  S3;mptoms  are  not  commonly  of  this  severe  and  definitely  eastro' 
intestinal  character.  In  these  cases,  which  may  be  termed  chronic 
to  distmguish  them,  the  symptoms  may  be  put  into  four  groups 

(1.)  (jastro-mtestmal  symptoms  of  modified  severity 

(2.)  Catarrhal  symptoms  about  eyes,  nose  and  mouth 

(3.)  Cutaneous  rashes,  with  discolbrations. 

(4.)  Symptoms  of  peripheral  neuritis. 

Dr.  Taylor  thus  described  them  in  former  editinjic-     qi     u  x, 
person  recover  from  the  first  effects,  and  the  ca  e  be  ;..n? 
should  the  dose  have  been  small  a^d  admi^ilteml  at  i^^^^^^^^ 
will  be  inflammation  of  the  conjunctivae,  w^  uSf  o  t^    '  '^''1 
intolerance  of  light,  conditions  which  are    howev "  ° 
among  the  early  symptoms  above  described      Tl  II    '    i      •  '-''"'^"^ 
of  the  skin,  accompanied  by  a  vesicula  enfption   v" LrhaH 
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or  of  the  eruption  attending  scarlet  fever,  for  which  disease  arsenical 
poisoning  has  been  mistaken.     Local  paralysis,  preceded  by  numbness 
or  tingling  in  the  fingers  and  toes,  and  other  symptoms  of  nervous  dis- 
order, are  also  common  consequences.    Sir  Thos.  Stevenson  has  seen 
a  case  of  arsenical  poisoning  in  which  repeated  tliree-quarter  grain 
doses  of  Avhite  arsenic  were  given  with  homicidal  intent,  followed  by 
general  paralysis  beginning  in  the  lower  extremities,  and  gradually 
creeping  upwards   till  the  lower  intercostal  and  other  respiratory 
muscles  were   affected.    The  patient  recovered   under  treatment. 
These  paralyses  are  due  to  a  form  of  neuritis  identical  with  that 
resulting  from  alcoholism.    Exfoliation  of  the  cuticle  and  skin  of  the 
tongue,  and  falling  off  of  the  hair,  have  likewise  been  witnessed  (case  of 
the  Turners,  1815,  "  Marshall,"  p.  119,  Husemann's  "  Jahresbericht," 
1871,  p.  527).    Salivation  has  been  observed  to  follow,  especially  when 
smali  doses  of  the  poison  have  been  given  for  a  length  of  time  {Med. 
Gaz.,  vol.  16,  p.  790).    Strangury  and  jaundice  have  been  also  noticed 
among  the  secondary  symptoms  ("  Marshall  on  Arsenic,"  pp.  44,  111 ; 
B.  M.  J.,  1885,  1,  p.  1246).     Melanosis  is  rarely  observed  {Corre- 
spondenzhl.  f.  Schweitzer  Aertze,  1890,  No.  15).    A  well-marked  case  of 
slow  poisoning  by  arsenic  is  recorded  by  Flandin  ("  Traite  des  Poisons 
on  Toxicol.,"  t."l,  p.  510).    It  illustrates  a  not  unfrequent  form  ot 
secret  murder,  and  it  is  well  calculated  to  inspire  caution  m  making  a 
diagnosis  from  symptoms. 

A  woman  put  daily  into  the  soup  of  her  feUow-servant,  a  very  smaU  quantity 
of  white  arsemc  in  powder.    Shortly  after  dinner  this  person  was  seized  with 
vomiting  which  led  to  the  rejection  of  the  food  and  poison  before  the  lattei  had 
caused  any  serious  mischief.    As  this  practice  was  contmued  at  ^f^^jf^  t?] 
about  six  weeks,  the  stomach  became  exceedmgly  irritable ;  there  was  Pam  m  the 
bowels,  and  the  woman  was  much  emaciated    There  was  also  f  ift^^/^  f 
with  such  a  degi-ee  of  nervous  irritability  that  a  cui-i-ent  of  aii-  falling  upon  hei 
Taused  an  attack  of  spasms  and  convulsions.    When  the  patient  found  that  she 
3d  noTbSi  anything  on  her  stomach,  she  left  the  place  and  passed  two  mon  hs 
S  the  country.  ^Her ^health  became  gradually  re-established  there,  and  she 
^turned  to  resume  her  usual  occupations.    The  prisoner  however,  renewed  her 
attempts ;  and,  to  make  sure  of  destroying  life,  gave  to  her  one  nioming,  m 
cS  a  large  dose  of  white  arsenic  in  powder  :  violent  vomitmg  ensued  and  the 
noison  was  Spelled  with  the  food  take/at  breakfast.    Arsenic  was  detected  m  the 
rSnS  and  the  explanation  of  the  cause  of  the  long  previous  illness 
became  clear.    Under  treatment  the  patient  recovered. 

Such  symptoms  as  those  above  described,  may  be  easily  referred 
to  chronic^nflammation  or  ulceration  of  the  stomach  i^'o^^^  ^^^1 
causes  leading  to  perforation.  There  are  many  anomalous  cases 
orxecoi^.  in  whiclAhe  symptoms  have  diverged  -  -uch  fron^  the 
ordinary  course  as  to  embarrass  medical  P^^actitioner  Foi  some  ot 
these,  the  reader  is  referred  to  a-  paper  by  Ogston  MecL  vo  .  47, 

p.  181 ;  also  to  the  author's  work  "  On  Poisons,"  2nd  ed.  p.  363  ,  and 
Husemann's  "  Jahresbericht,"  1872,  p.  481.  r^nisoninff  - 

At  Hyeres,  in  1888,  an  alarming  outbi-eak  ^.^  f  ^'^f ^^^^^^^^^ 
occurred,'  the  poison  having  been  accidentally  introduced  into  wine 
which  was  drunk  by  many  persons  for  a  considerable  ^^^^^  f  he 
symptoms  at  the  outset  were  those  of  dyspepsia,  with  "a^^««.^' ;«^^*;^"jf; 
and  purging;  but  nausea  and  vomiting  were  not  invariable.  ilie 
gastro-inteslial  symptoms  generally  disappeared  ^--^^3-^,/,^^^;, 
was  dryness  of  the  mouth,  loss  of  appetite,  a  sense  of  constuction 
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the  pit  of  the  stomach,  and  wasting.  Bronchial  irritation  was  marked, 
with  scant}'  secretion  of  mucus.  There  were  pains  in  the  limbs  and 
oedema  of  the  joints.  Tlie  patellar  reflexes  were  weakened  or  abolished. 
Wandering  pains  were  felt  in  various  regions,  and  headache,  and  the 
sense  of  touch  was  diminished.  A  garlicky  taste  was  felt  in  the  mouth, 
but  the  sense  of  taste  was  not  diminished.  The  vision  was  disturbed, 
and  the  conjunctiva  of  the  eye  was  inflamed.  There  were  scaly 
eruptions  on  both  surfaces  of  the  hands  and  feet.  Of  sixty-three 
reported  cases,  thirty  were  slight,  eighteen  serious,  and  fifteen  fatal. 

In  any  one  group  of  these  accidental  cases  the  symptoms 
produced  are  of  a  uniform  character,  showing  their  origin  from  a 
common  cause.  In  the  cases  derived  from  wall  papers  they  were  as 
follows : — dryness  and  irritation  of  the  throat,  dry  cough,  irrita- 
tion of  the  mucous  membrane  of  the  eyes  and  nostrils,  languor, 
headache,  loss  of  appetite,  nausea,  colicky  pains,  numbness,  cramp, 
irritability  of  the  bowels  attended  with  mucous  discharges,  great 
prostration  of  strength,  sleeplessness,  a  feverish  condition,  and  wasting 
of  the  body.  These  symptoms  may  not  have  all  presented  themselves 
in  any  one  case.  No  suspicion  of  the  cause  may  have  been  entertained 
until  all  ordinary  treatment  has  failed  to  impart  relief,  and  an  analysis 
of  the  paper  has  been  made.  The  connection  of  the  symptoms  with 
this  cause  appears  to  have  been  in  some  instances  clearly  established  by 
the  fact  that  after  the  removal  of  the  paper,  especially  from  bedrooms, 
the  symptoms  have  disappeared  {Med.  Times  and  Gaz.,  1871,  1, 
p.  674). 

As  regards  the  diagnosis  of  such  cases  the  following  remarks  are 
taken  from  tlie  B.  M.  J.  epit.,  p.  9,  July  18th,  1903. 

"Ferrannini  (Rif.  Med.,3nn&  3rd,  1903),  after  discussing  the  ordinary 
symptoms  of  poisoning  by  arsenic,  refers  briefly  to  some  of  the  rarer 
forms.  In  addition  to  paralysis  one  may  get  ataxia,  which  may  be 
associated  with  other  tabetic  symptoms — for  example,  absence  of  knee- 
jerks,  Eomberg's  sign,  lightning  pains,  anaesthesia,  and  ocular  dis- 
orders (diplopia,  amaurosis,  absence  of  pupillary  reflex).  This  ataxic 
form  is  due  to  a  polyneuritis,  and  not  a  myelitis.  Tremor  may  also  be 
due  to  arsenical  poisoning.  In  differentiating  between  alcoholic  and 
arsenical  poisoning,  the  following  data  should  be  borne  in  mind.  In  the 
first  place  alcoholic  neuritis  is  rarely  due  to  acute  alcohol  poisonincr,  but 
usually  occurs  in  the  chronic  drinker,  and  the  delirium  which  opens  the 
scene  is  the  equivalent  of  the  acute  gastro-enteritis  of  arsenical  poison- 
ing. In  alcoholic  dyspepsia  chronic  gastritis  with  morning  catarrh 
and  pyrosis  are  the  common  type.  In  arsenicism  you  get  insomnia, 
in  alcoholism  terrifying  dreams.  The  sensory  disturbances  in  alcoholic 
paralysis  are  usually  less  severe  than  in  arsenical  poisoning.  Desqua- 
mation IS  peculiar  to  arsenical  poisoning,  whilst  psychical  disorders 
prevail  m  alcoholism.  In  arsenical  poisoning  the  motor  disorders  the 
atrophy  and  deformities  chiefly  affect  the  fingers  and  toes ;  in  alcoholic 
poisonmg  the  forearm  and  calf  are  more  prominently  affected  and  it  is 
the  wnst  and  ankle  articulations  rather  than  the  phalangeal  whicli 
share  m  the  deformity.  The  author  then  relates  three  cases  of  arseni- 
cal paralysis  occurring  in  the  same  family  (mother  and  two  sons), 
and  presentmg  Identical  symptoms,  due  to  eating  flour  made  from 
lathyrus  beans  (vetch).    Chemical  analysis  showed  that  it  contained  a 
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considerable  amount  of  arsenious  anhydride.  In  each  case  it  was  the 
lower  extremities  that  were  paralysed.  Sensory  disturbances  (itching, 
numbness)  were  present  in  the  palms  of  the  hand  and  soles  of  the  feet. 
Some  static  ataxia  was  present.  The  tendon  reflexes  were  abolished. 
Sensation  normal.    There  was  considerable  wasting  of  the  forearm 


and  leg." 


Treatment. — In  the  chronic  cases  the  only  effectual  treatment  is 
to  stop  the  ingress  of  the  poison  and  then  treat  symptoms  on  general 
medicinal  lines,  tonics,  electricity,  etc.  In  the  acute  cases  evacuate 
the  stomach  with  tube,  or  emetic,  and  then  give  freshly  precipitated 
ferric  oxide.  This  can  be  prepared  by  adding  ammonia  water,  or  a 
solution  of  potassium  carbonate,  to  the  tincture  of  iron  perchloride ; 
the  precipitate  is  strained  off  and  administered  suspended  in  water. 
Calcined  magnesia  may  be  substituted  if  ferric  oxide  cannot  be  obtained. 
Demulcents  and  subsequently  morphine  should  be  given.  External 
warmth  will  be  required  (Mann) . 

Post-mortem  Appearances.— The  striking  changes  produced  by 
arsenic  are  generally  confined  to  the  stomach  and  bowels.  They  are 
commonly  well  marked  in  proportion  to  the  largeness  of  the  dose,  and 
the  length  of  time  which  the  person  has  survived  after  taking  the 
poison.  Our  attention  must  be  first  directed  to  the  stomach.  Arsenic 
seems  to  have  a  specific  efiect  on  this  organ,  and  the  mucous  mem- 
branes generally  :  for,  however  the  poison  may  have  entered  into  the 
system,  whether  through  a  wounded,  diseased,  or  ulcerated  surface,  or 
by  the  act  of  swallowing,  the  stomach  has  been  found  inflamed.  The 
raucous  membrane  of  the  stomach,  which  is  often  covered  with  a  layer 
of  mucus,  mixed  with  blood  or  bile,  and  with  a  thick,  white,  pasty- 
looking  substance  containing  arsenic,  is  commonly  found  red  and 
inflamed  in  dotted  or  striated  patches :  the  colour,  which  is  of  a  dull  or 
brownish  red,  becomes  brighter  on  exposure  to  the  air:  at  other  tmies 
it  is  of  a  deep  crimson  hue,  interspersed  with  black-looking  hnes  or 
patches  of  altered  blood.  The  redness  is  usually  most  strongly  marked 
at  the  greater  end ;  in  one  case  it  may  be  found  spread  over  the  whole 
mucous  surface,  giving  to  it  the  appearance  of  red  velvet ;  m  another  it 
will  be  chiefly  seen  on  the  prominences  or  folds  of  the  membrane. 
Often  there  is  punctated  ecchymosis,  though  this  is  not  invariable. 
In  one  instance  the  author  found  the  coats  thickened  and  ol  a 
gelatinous  consistency,  without  any  marked  inflammatory  rediiess. 

The  stomach  has  been  found  highly  inflamed  in  a  case  whicli  proved 
fatal,  in  1863,  in  two  hours.  Thus  it  would  appear  that  inflammation  ot 
the  mucous  membrane  may  be  well  marked  within  a  very  short  period. 

A  woman.  £et.  24,  retired  to  her  bedroom  after  dinner,  at  two  o'clock  to  Ue 
down.  At  tli^ee  o'clock  she  was  not  suffering  from  any  apparent  ^ll^f  f;^  hf  " 
past  four  she  called  her  sister,  and  then  it  was  found  that  she  had  swallowed  a 
quantity  of  arsenic.  There  was  then  no  sickness.  After  this,  she  ^^^/^^^^  f/^^^o  ^ 
purged  once,   but  complained  of  no  pam.    She  drank  t^^'  J™ 

miediately  became  collapsed,  and  seemed  to  those  who  were  with  her  to  be  faUing 
into  a  fainting  fit.  She  died  before  six  o'clock,  and  was  sensible  to  the  last.  She 
could  not  have  taken  the  poison  more  than  two  houi-s  before  she  died. 

On  inspection  the  day  following,  the  whole  mucous  membrane  of 
the  stomach  was  intensely  inflamed,  presenting  a 
with  broad  livid  patches.    Upwards  of  an  ounce  of  solid  arsenic  was 
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found  in  ii  pftsty  Httite  on  the  iniioous  uioiiihmne  of  tlie  fitomfich,  which 
was  raised,  thickened,  and  velvety.  This  case  shows  not  only  that 
tiiere  may  be  extensive  morbid  changes  in  the  dead  body  within  a 
short  period  after  the  taking  of  the  poison,  but  tliat,  witli  an  unusually 
large  dose,  the  symptoms  of  vomiting,  purging,  and  ])ain  may  be  slight 
and  bear  no  proportion  to  the  quantity  of  poison  taken.  Blood  of  a 
dark  colour  may  be  effused  in  various  parts  within  tlie  folds,  or  beneath 
the  lining  membrane — an  appearance  which  has  been  mistaken  for 
gangrene.  A  raised  circular  or  oval  patch  of  false  membrane  with  an 
intensely  red  border,  and  with  arsenic  upon  its  surface,  may  be  some- 
times seen  upon  the  inner  coat  (see  the  case  of  Ii.  v.  Dore  and 
S-pry,  C.  C.  C,  August  28th,  1848;  also  Med.  Gaz.,  November  24th, 
1848,  p.  889).  The  stomach  often  contains  a  mucous  liquid  of  a  dark 
colour  tinged  with  blood.  The  coats  are  sometimes  thickened  in 
patches,  being  raised  up  into  a  sort  of  fungus-like  tumour,  with  arsenic 
embedded  in  them :  at  other  times  they  have  been  found  thinned. 
The  mucous  membrane  may  be  found  ulcerated,  and  still  more  rarely 
gangrenous.  The  gangrenous  appearance  is  possibly  an  error  of 
observation.  Ulceration  of  the  mucous  membrane,  as  the  result  of  the 
action  of  arsenic,  has  been  found  as  early  as  ten  hours  after  the  poison 
had  been  taken.  Perforation  of  the  coats  is  so  uncommon  a  result  of 
arsenical  poisoning,  that  there  are  but  few  instances  on  record. 
Murray  Thompson  met  with  a  case  in  which  there  was  on  the 
mucous  coat  of  the  stomach  a  black  hardened  patch  the  size  of  the 
palm  of  the  hand.  The  glands  of  the  stomach  have  been  found 
enlarged ;  but  this  is  b}'  no  means  an  unusual  morbid  appearance  from 
any  cause  of  local  irritation,  without  reference  to  poisoning.  Various 
appearances  are  said  to  have  been  met  with  in  the  lungs,  heart,  brain, 
liver,  kidneys,  and  urinary  organs;  but  they  do  not  appear  to  be  so 
characteristic  of  arsenical  poisoning  as  to  admit  of  medico-legal  use  in 
enabling  a  medical  man  to  distinguish  jjoisoning  from  disease.  It  is 
to  the  stomach  and  intestines  that  he  must  look  for  the  basis  of 
reliable  evidence  in  regard  to  aj^pearances  after  death.  Aji  ecchymosed 
condition  of  the  lining  membrane  of  the  left  ventricle  of  the  heart  and 
of  its  pericardial  surface,  fatty  degeneration  of  the  liver,  and  blood- 
lessness  of  the  body,  have  been  met  with  in  cases  of  acute  arsenical 
poisoning  (Horn's  Fjer?eZ;a/t?'8«c/in/<,  1862,  2,  345).  Fatty  degenera- 
tion of  the  liver  and  other  organs  is  occasionally  observed  {R.  v. 
Webster,  Ed.  High  Ct.  of  Just,,  February,  1891). 

In  a  few  instances  the  mouth,  throat,  and  gullet  have  been  found 
inflamed,  but  in  general  there  are  no  changes  in  these  parts  to  attract 
particular  attention.  The  mucous  membrane  of  the  small  intestines 
may  be  inflamed  throughout,  but  commonly  the  inflammatory  redness 
is  confined  to  the  upper  part  or  to  the  duodenum,  especially  to  that 
portion  which  joins  the  stomach.  Of  the  large  intestines,  the  rectum 
appears  to  be  the  most  prone  to  inflammation.  The  liver,  spleen,  and 
kidneys  present  no  appearances  which  can  be  connected  with  the  action 
of  arsenic,  although  these,  like  the  other  soft  organs,  may  become 
receptacles  of  the  absorbed  poison.  It  is  worthy  of  observation  in 
relation  to  the  known  antiseptic  properties  of  arsenic,  that  the  parts 
especially  aff"ected  by  the  poison  (the  stomach  and  bowels)  occasionally 
retain  the  well-marked  characters  of  irritant  poisoning  for  a  long  time 
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after  death.    Absorbed  arsenic  does  not,  however,  appear  to  markedly 
prevent  the  decomposition  of  the  soft  organs  in  whicli  it  is  deposited. 

So  long  as  the  case  is  acute  the  exact  method,  or  rather  portal,  of 
entrance  of  the  poison  seems  to  have  very  little  inliuence  in  pre- 
venting the  stomach  from  being  attacked.  Thus  in  some  cases  of 
external  application  of  baby's  powder  contaminated  with  arsenic 
the  remarkable  features  were  these :  no  symptoms  appeared  until 
after  the  fourth  day,  and  then  only  great  thirst ;  there  was  shght 
purging  with  cramps  on  the  eighth  day,  and  death  took  place  on  the 
tenth,  without  any  vomiting.  Arsenic  was  found  in  the  stomach 
and  contents,  and  its  presence  there  might  have  led  to  an  erroneous 
inference  of  its  having  been  criminally  administered  by  the  mouth.  It 
■was,  however,  present  merely  in  traces,  and  obviously  the  result  of 
mucous  elimination.  The  nature  and  mode  of  occuri^ence  of  the 
symptoms  were  also  opposed  to  any  other  presumption.  That  absorbed 
arsenic  ma}'^  be  thus  transferred  from  the  blood  to  the  stomach  and 
intestines,  has  been  distinctly  proved  by  the  experiments  of  Pavy  and 
the  author  (Guy's  Hosp.  Eep.,  1860,  p.  897). 

Another  female  infant  died  fourteen  days  after  birth.  In  this  case 
a  similar  violet-powder  was  applied  as  usual.  Within  a  short  time 
of  the  application  the  skin  became  red,  and  vomiting  and  purging 
set  in,  and  continued  till  death.  On  section  the  abdominal 
parietes  showed  much  inflammatory  action ;  they  were  thickened  and 
adherent  to  the  viscera.  The  rectum  was  highly  inflamed;  the 
kidneys  and  spleen  were  much  congested ;  and  the  liver  was  very 
slightly  congested.  Upwards  of  three  grains  of  arsenic  were  extracted 
from  the  viscera. 

In  the  more  chronic  cases  the  post-mortem  appearances  present  no 
constant  nor  characteristic  signs  discernible  by  the  eye  :  the  only  hope 
of  detecting  such  cases  lies  in  suspicion  followed  by  analysis. 

Of  course,  if  some  of  the  colom-ed  arsenical  compounds  have  been 
administered,  it  is  possible  that  there  may  be  coloured  particles  visible 
in  the  ahmentary  canal  {vide  above,  p.  368). 

Analysis  {Arsenic  as  a  solid).— In  the  simple  state,  white  arsenic 
may  be  identified  by  the  following  properties :— 1.  A  small  quantity 
of  "the  powder,  placed  on  platinum-foil,  is  entirely  volatilised  at  a 
moderate  temperature  (400°  F.)  as  a  white  vapour.  Should  there  be 
any  residue,  it  is  impurity ;  sometimes  plaster  of  Tans  or  chalk  is 
found  mixed  with  it.  If  a  small  portion  of  the  white  powder  is  very 
slowly  heated  in  a  glass  tube  of  a  narrow  bore,  it  will  be  subhmed 
without  melting,  and  form  a  ring  of  minute  octahedral  and  tetrahedral 
crystals,  remarkable  for  their  lustre  and  brilliancy.  Under  a  microscope 
magnifying  250  diameters,  the  appearance  of  these  crystals  is  remai-lcabiy 
beautiful  and  characteristic  :  one  not  exceeding  the  four-thousandth  ot 
an  inch  in  diameter  may  be  easily  recognised  by  the  aid  of  this  instru- 
ment. They  may  be  measured  even  to  the  sixteen -thousandth  ot  an  mcli 
in  diameter.  It  will  be  observed  in  these  experiments  that  white  arsem-c 
in  vapour  possesses  no  odour.  2.  On  boiling  a  small  quantity  ot  tlie 
powder  in  distilled  water,  it  is  not  readily  dissolved,  but  it  partly  floats 
in  a  sort  of  white  scum,  while  a  part  becomes  aggregated  m  lumps  at  t  le 
bottom  of  the  vessel.  It  requires  long  boiling,  in  order  that  i^nay 
dissolved  and  equally  diffused  through  water.  This  property  ot  aisenic 
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has  given  rise  to  some  important  questions  on  criminal  trials.  1  he  float- 
ing of  arsenic  takes  place  whether  the  water  is  hot  or  cold,  and  whether 
the  water  is  added  to  the  poison  or  the  poison  to  the  water  (see  the  case 
of  ii;.  V.  Smith,  Wells  Lent  Ass.,  1869).  This  property  has  attracted 
attention,  and  in  one  instance  was  the  means  of  saving  lite.  b.  wneu 
the  powder  is  treated  with  a  weak  solution  of  sulphide  of  ammonium  m 
a  watch-glass,  there  is  no  change  of  colour,  as  there  is  with  most 
metallic  poisons :  on  warming  the  mixture  the  white  powder  is  dis- 
solved ;  and  on  continuing  the  heat  until  the  ammonium  salt  is  expelled 
a  rich  yellow  or  orange-red  film  is  left  (arsenious  sulphide),  which  is 
soluble  in  alkalies,  and  insoluble  in  hydrochloric  acid.  4.  Heated  on 
platinum-wire  in  a  smokeless  flame,  the  powder  imparts  to  it  a  pale 
blue  colour,  while  it  is  volatilised  in  white  fumes.  5.  Another  test  is 
stannous  chloride  in  hydrochloric  acid.  The  mixture  is  brought  to  the 
boihng  point,  and  it  should  remain  colourless.  If  the  hydrochloric  acid 
contains  a  trace  of  arsenic,  the  liquid  will  acquire  a  hght  brown  colour. 
On  adding  a  minute  quantity  of  solid  arsenious  acid,  this  is  dissolved 
and  metallic  arsenic  is  deposited  in  the  form  of  a  brown  or  brownish- 
black  precipitate.    A  salt  of  antimony  is  not  thus  aftected. 

Beductioji  process. — When  a  small  portion  of  the  powder,  i.e.  from 
one-fourth  to  one-twentieth  part  of  a  grain,  is  heated  with  some 
reducing  agent  containing  carbon,  such  as  soda-flux  (obtained  by 
incinerating  acetate  or  tartrate  of  sodium  in  a  close  vessel),  in  a  glass 
tube  about  three  inches  long  and  from  one-eighth  to  a  quarter  of  an 
inch  in  diameter,  it  is  decomposed  :  a  ring  of  metallic  arsenic  of  an 
iron-grey  colour  is  sublimed  and  deposited  in  a  cool  part  of  the  tube. 
A  mixture  of  one  part  of  cyanide  of  potassium  with  three  pai-ts  of  dry 
(anhydrous)  carbonate  of  sodium  forms  an  excellent  flux  for  the  reduc- 
tion of  arsenic.  The  materials  and  tube  should  be  well  dried.  About 
two  or  three  parts  of  either  flux  to  one  part  of  arsenic  will  be  found 
sufi&cient.  In  the  absence  of  these  fluxes  powdered  ferrocyanide  of 
potassium  may  be  used  in  a  similar  proportion.  After  heating,  a 
minute  trace  of  arsenic  remains  in  the  flux.  During  the  reduction 
there  is  a  perceptible  odour,  resembling  that  of  garlic,  which  is  pos- 
sessed by  metallic  arsenic  only  whilst  undergoing  oxidation.  This 
odour  was  at  one  time  looked  upon  as  peculiar  to  arsenic,  but  little 
reliance  is  now  placed  on  it  as  a  matter  of  medical  evidence — it  is 
a  mere  accessory  result.  In  this  experiment  of  reduction  there 
are  frequently  two  rings  deposited  in  the  tube  : — the  upper  and 
larger  ring  has  a  brown  colour,  and  appears  to  be  a  mixture  of  finel}'' 
divided  metallic  arsenic  and  arsenious  acid  :  the  lower  ring  is  small, 
and  consists  of  the  pure  metal.  In  order  to  determine  the  toeight  of 
the  sublimate,  the  glass  tube  should  be  filed  ofi"  closely  on  each  side  of 
the  metallic  ring,  and  weighed  in  a  delicate  balance  ;  the  sublimate 
may  then  be  driven  olf  by  heat,  and  the  piece  of  glass  again  weighed: 
the  difference  or  loss  represents  the  weight.  B}'^  heating  gently  the 
pulverised  tube  with  the  sviblimate  in  another  tube  of  larger  diameter, 
the  metallic  arsenic,  during  volatilisation,  forms  octahedral  crystals  of 
arsenious  acid,  which,  after  examination  by  the  microscope,  may  be 
dissolved  in  a  few  drops  of  water,  and  tested  by  one  or  more  of  the 
liquid  reagents.  The  metallic  sublimate,  or  the  crystals  produced  from 
it,  may  be  further  subjected  to  the  following  process  : — Break  the 
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glass  on  which  the  sublimate  is  deposited,  into  fragments,  and  digest 
tliese  m  a  few  drops  of  fuming  nitric  acid,  previously  proved  to  be  free 
from  arsenic.  The  sublimate  is  thereby  converted  into  arsenic  acid. 
The  acid  solution  should  be  evaporated  to  dryness  :  the  white  un- 
crystalline  residue  obtained  should  be  dissolved  in  a  few  drops  of 
distilled  water,  and  a  strong  solution  of  nitrate  of  silver,  or  of  the 
ammonio -nitrate,  added  in  small  quantity  to  the  residue.  A  brick-red 
coloration  indicates  arsenic  acid,  and  thus  proves  incontestably  that 
the  sublimate  was  of  an  arsenical  nature. 

The  upper  or  brownish-looking  sublimate  may  be  readily  converted 
into  one  of  the  pure  metal,  by  gently  heating  it  in  the  flame  of  a  spirit 
lamp.  ^  Arsenious  acid  is  then  volatilised,  and  an  iron-grey  deposit  of 
metallic  arsenic  appears.  If  the  heat  is  continued,  the  whole  of  the 
metallic  sublimate  is  volatilised  and  deposited  in  a  cool  part  of  the 
tube,  in  transparent  and  colourless  octahedra,  or  modified  octahedra, 
of  arsenious  acid.  This  is  the  special  character  of  an  arsenical  sub- 
limate :  it  may  be  thus  distinguished  from  sublimates  of  all  metals  or 
non-metals.  The  lower  metallic  sublimate  procured  by  reduction  may 
appear  not  in  an  annular  form,  but  in  detached  nucleated  particles  of 
a  somewhat  globular  shape.  These  are  of  an  iron-grey  colour,  quite 
unlike  sublimed  mercury,  and  when  examined  by  the  microscope  it  may 
be  seen  that  they  consist  of  crystalline  masses,  that  they  are  angular, 
and  not  strictly  spherical.  This  sublimate  is  sometimes  produced  in 
the  last  stage,  when  the  residue  in  the  tube  is  strongly  heated. 

The  process  of  reduction,  with  the  corroborative  results  above 
mentioned,  is,  when  thus  applied,  conclusive  of  the  arsenical  nature  of 
the  substance  under  examination. 

Arsenic  in  solution  in  water.  Liquid  tests. — The  solution  of 
arsenious  acid  is  clear,  colourless,  possesses  scarcely  any  perceptible 
taste,  and  has  but  a  feeblj'^  acid  reaction.  In  this  state,  we  should  first 
evaporate  slowly  a  few  drops  on  a  glass-slide,  when  a  crystalline  residue 
will  be  obtained.  On  examining  this  with  a  microscope,  it  will  be 
found  to  consist  of  numerous  minute  octahedral  crystals,  presenting 
triangular  surfaces  by  reflected  light. 

1.  Silver  test. — On  adding  to  the  solution  ammonio -nitrate  of  silver, 
a  pale  yellow  precipitate  of  arsenite  of  silver  falls ; — changing  under 
exposure  to  daylight,  to  a  greenish-brown  colour.  The  test  is  made 
by  adding  to  a  strong  solution  of  nitrate  of  silver,  a  weak  solution  of 
ammonia,  and  continuing  to  add  the  latter,  until  the  brown  oxide  of 
silver,  at  first  thrown  down,  is  almost  re-dissolved.  The  yellow  preci- 
pitate is  soluble  in  nitric,  tartaric,  citric,  and  acetic  acids,  as  well  as  in 
ammonia.    It  is  not  dissolved  by  potash  nor  by  soda. 

2.  Copper  test. — On  adding  to  a  solution  of  arsenic,  ammonio -sidphate 
of  copper,  a  light  green  precipitate  of  arsenite  of  copper  is  formed,  the 
tint  of  which  varies  according  to  the  proportion  of  arsenic  present,  and 
the  quantity  of  the  test  added  :  hence  if  the  arseuic  is  in  small  propor- 
tion, no  green  precipitate  at  first  appears  ;  the  liquid  simply  acquires  a 
blue  colour  from  the  test.  In  less  than  an  hour,  if  arsenic  is  present, 
a  bright  gi-een  deposit  is  formed,  which  may  be  easily  separated  from 
the  blue  liquid  by  decantation.  This  test  is  made  by  adding  ammonia 
to  a  weak  solution  of  sulphate  of  copper  until  the  bluish-white  precipi- 
tate, at  first  produced,  is  nearly  re-dissolved :  it  should  not  be  used  in 
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large  quantity  if  concentrated,  as  the  deep  blue  colour  tends  to  obscure 
or  conceal  the  green  precipitate  formed.  The  precipitated  arsenite  of 
copper  is  soluble  in  all  acids,  mineral  and  vegetable,  and  in  ammonia, 
but  not  in  potash  or  soda.  If  a  small  quantity  of  the  blue  ammoniacal 
solution  of  this  precipitate  is  poured  over  a  crystal  of  nitrate  of  silver, 
a  film  of  yellow  arsenite  of  silver  will  appear  around  the  crystal.  If 
a  strong  solution  of  nitrate  is  added  to  the  blue  liquid,  nearly 
neutralised  by  diluted  sulphuric  acid,  a  yellow  precipitate  of  arsenite  of 
silver  is  also  produced.  Thus  the  silver  and  copper  tests  may  be 
employed  with  the  same  quantity  of  liquid.  The  dried  precipitate  of 
arsenite  of  copper,  when  slowly  and  moderately  heated  in  a  well-dried 
reduction-tube,  yields  a  ring  of  octahedral  crystals  of  arsenious  acid — 
black  cupric  oxide  being  left  as  a  residue. 

3.  Stdjjhurettcd  hydrogen  test. — Sulphide  of  ammonium  gives  no 
precipitate  in  a  solution  of  arsenic  until  an  acid  has  been  added,  by 
which  propert}'  arsenic  is  known  from  most  metallic  jDoisons.  On 
adding  dilute  hydrochloric  acid,  a  bright  lemon-yellow  coloured  preci- 
pitate is  thrown  down  (orpiment  or  arsenious  sulphide).  It  is  better, 
however,  to  emploj^,  in  medico-legal  analysis,  a  current  of  washed 
sulphuretted  hydrogen  gas,  which  is  easily  procured  by  adding  to 
ferrous  sulphide,  in  a  proper  apparatus,  a  mixture  of  one  part  by 
volume  of  strong  hydrochloric  acid  and  one  part  of  water.  The 
arsenical  liquid  should  be  slightly  acidulated  with  pure  diluted  hydro- 
chloric acid,  before  the  gas  is  j)assed  into  it :  and  care  should  be  taken 
that  it  is  not  alkaline.  The  yellow  compound  is  immediately  produced 
if  arsenic  is  present,  and  it  may  be  collected  after  boiling  the  liquid 
sufficiently  to  drive  olf  any  surplus  gas.  The  j)recipitation  is  likewise 
facilitated  by  adding  to  the  liquid  a  solution  of  chloride  of  ammonium. 
The  yellow  precipitate  is  known,  to  be  arsenious  sulphide  by  the 
following  properties  : — 1.  It  is  insoluble  in  water,  alcohol,  and  ether, 
as  well  as  in  diluted  hydrochloric  acid,  and  vegetable  acids  :  but  it  is 
decomposed  by  strong  nitric  and  nitro-hydrochloric  acids.  2.  It  is 
dissolved  by  potash,  soda,  or  ammonia ;  forming,  if  no  organic  matter 
is  present,  a  colourless  solution.  3.  When  dried  and  heated  with 
two  or  three  parts  of  a  mixture  of  carbonate  of  sodium  and  cyanide 
of  potassium,  it  gives  a  sublimate  of  metallic  arsenic.  Unless 
these  properties  are  possessed  by  the  yellow  precipitate  formed  by 
sulphuretted  hydrogen  in  an  unknown  liquid,  it  cannot  be  a  compound 
of  arsenic.  On  the  other  hand,  when  these  properties  are  possessed 
by  the  precipitate,  it  must  be  arsenic,  and  can  be  no  other  substance. 

4.  Marsh's  process. — The  action  of  this  test  depends  on  the  decom- 
position of  the  soluble  compounds  of  arsenic  by  nascent  hydrogen, 
evolved  from  the  action  of  dilute  sulphuric  or  hydrochloric  acid  on  zinc! 
The  materials  should  be  first  proved  to  be  free  from  arsenic.  The 
apparatus  is  of  the  most  simple  kind,  and  is  so  well  known  as  to  need 
no  description.  The  arsenic  to  be  introduced  is  best  dissolved  in 
water,  by  boihng  it  either  with  or  without  the  addition  of  a  few  drops 
ot  potash  or  hydrochloric  acid.  The  metallic  arsenic  combines  with 
the  hydrogen,  formuig  arseniuretted  hydrogen  gas,  which  possesses  the 
followuig  properties:-!.  Filtering  paper  wetted  with  a  solution  of 
nitrate  ol  silver  is  immediately  blackened  by  the  gas— the  silver  beincr 
reduced  to  the  metallic  state.    Lead-paper  is  not  changed  in  coloui^ 
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unless  sulphuretted  lij'drogen  is  also  present,    2.  It  burns  with  a  pale 
bluish-white  flame,  and  thick  white  smoke  (arsenious  acid).    3.  A  slip 
of  glass,  or  of  white  porcelain,  held  in  the  flame  near  the  point  (for  not 
too  long  a  time)  acquires  a  dark  stain  from  the  -deposit  of  metallic 
arsenic  upon  it.    This  deposit  presents  a  bright  metallic  lustre  in  the 
centre,  a  white  film  of  arsenious  acid  on  the  outride,  and  between  the 
two  a  dark  ring  of  a  pulverulent  substance,  which,  when  viewed  by 
transmitted  light,  is  hair-brown  in  colour  towards  the  margin,  but 
opaque  in  the  centre.    In  order  to  determine  the  arsenical  nature  of 
the  deposits,  the  following  plan  maj^  be  adopted.    Several  of  them 
should  be  received  and  accumulated  in  small  porcelain  capsules,  held 
over  the  burning  gas.    To  one,  add  a  solution  of  chlorinated  lime  :  the 
arsenical  deposit  is  immediately  dissolved.    To  a  second,  add  a  solution 
of  sulphide  of  ammonium :  the  metallic  deposit  is  detached,  but  not 
perfectly  dissolved ;  yet  on  evaporation  it  yields  a  pale  yellow  film  of 
arsenious  sulphide.    To  a  third,  add  a  few  drops  of  fuming  nitric  acid, 
when  the  deposit  is  dissolved.    Evaporate  the  acid  solution  gently  to 
dryness  ;  carefully  neutralise  the  residue,  and  add  one  or  two  drops  ot 
a  strong  solution  of  nitrate  of  silver,  when  a  brick-red  stam  or  a  dark- 
red  precipitate  of  arsenate  of  silver  will  be  produced.    4.  ^Yhen  passed 
through  a  narrow  glass  tube,  heated  to  dull  redness,  a  hair-browu 
mirror  of  metaUic  arsenic  is  deposited  a  little  beyond  the  point  at 
which  the  heat  is  applied,  and  this  deposit  is  soluble  m  a  solution  oi 

chlorinated  soda  or  lime.  .i,   r  -i 

5.  Beinsch's  process.— In  the  application  of  this  process,  the  liqmct 
suspected  to  contain  arsenic,  or  the  solid  dissolved  m  distilled  water, 
is  boiled  with  about  one-sixth  of  its  volume  of  pjtr^  hydrochloric  acid 
(proved  to  be  free  from  arsenic),  and  a  small  shp  of  copper  is  then 
introduced.    A  slip  of  polished  copper-foil  about  a  quarter  of  an  mch 
square,  attached  to  the  end  of  a  fine  platinum  wire,  may  ^«  ^mplo^^^^^^ 
for  the  experiment.    The  copper  must  be  first  proved  to  be  hee  from 
arsenic,  as  this  is  a  very  common  contamination  of  commercial  coppei 
in  the  form  of  foil,  gauze,  or  wii-e.    Copper  gauze  and  wire  generally 
contain  arsenic.    Copper  of  a  high  degree  of  purity  is,  howevei,  now 
a  commercial  article.    Pure  electrolytic  copper  fi-ee  ^^^^^^ 
also  be  procured  in  the  form  of  thm  sheet  or  foil.    If  aisenic  is  pie 
fentin  the  liquid,  even  in  small  quantity,  the  polished  copper  acqmres 
theHmmecLeb^  or  within  a  few  minutes,  an  iron-gi-ey  -^^^^ 
from  the  deposit  of  this  metal.  _  This  is  apt  to  ^^ale  off  if  th^^  « 
in  laree  Quantity,  or  if  the  liquid  is  very  acid,  or  long  boiled,  ^--^emove 
Se  coated  si  p  of  copper,  wash  it  successively  in  water,  alcohol,  and 
ether  dry  and  gentlj  heat  it  in  a  reduction-tube  when  arsenious  acid 
wm  be  s^u^^^^^        minute  octahedral  ciystals  :  if  these  bI-u  d  not  be 
Ipparent  from  one  piece  of  copper,  severa  may  be  ^"^f^^^-^l^X^^^^^^ 
duced.    When  the  quantity  of  arsenic  is  very  small,  the  Poli^if 
copper  merely  acquires  a  faint  violet,  grey,  ^^'^^^f  ^tn  and  som  - 
is  in  all  cases  materially  affected  by  the  degree  of  ^^l^^^mn  aM  ^^^^^ 

of  successive  portions  of  pure  copper.    This  piocess 
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deUcate.  and  the  results  are  speedily  obtanaed.  Among  the  cautions 
to  be  observed  are  these  :-(l)  not  to  employ  too  arge  a  surface  ot 
copper  in  the  first  instance  ;  and  (2)  not  to  remove  the  copper  from  the 
liquid  too  soon.  AVhen  the  arsenic  is  in  minute  quantity,  and  the 
hquidismuch  dilated,  or  not  sufficiently  acidulated,  the  deposit  some- 
times does  not.  take  place  for  half  an  hour.  If  the  copper  is  kept  in 
for  an  hour  or  longer,  it  may  acquire  a  dingy  tarnish  from  the  action 
of  the  acid  and  air.  There  is  one  corroboration  required,  i  he  copper 
with  the  deposit  upon  it  should  be  well  dried,  cut  into  small  pieces  it 
necessary,  and  introduced  into  a  dry  and  perfectly  clean  reduction - 
tube.  The  application  of  a  gentle  heat  by  a  spirit  lamp  will  cause  the 
metallic  arsenic  to  be  volatilised  as  white  arsenious  acid,  which  is 
deposited  in  a  cool  part  of  the  tube,  in  the  form  of  octahedra  or 
of  the  derivatives  of  the  octahedron.  When  examined  by  a  quarter- 
inch  power  under  the  microscope,  these  crystals  may  be  seen  and 
recognised  by  their  shape  up  to  the  sixteen-thousandth  of  an  inch  m 
width.  The  smaller  the  crystal  the  more  perfect  the  form.  If  the 
copper  with  the  deposit,  and  the  tube,  has  not  been  well  dried,  the 
angularity  of  form  is  not  distinct.  These  crystals  may  be  tested  by 
the  processes  already  described. 

The  following  is  a  simple  method  of  detecting  arsenic  in  copper. 
Add  to  pure  hydrochloric  acid,  diluted  with  six  parts  of  water,  one  or 
two  drops  of  a  weak  solution  of  ferric  sulphate  or  chloride.  Boil  the 
acid  liquid  and  introduce  the  copper,  well  cleaned  and  polished,  into 
the  boiling  liquid.  Arsenical  copper  acquires  a  dark  tarnish,  while  the 
non-arsenical  copper  retains  its  red  colour  under  ,  these  circumstances. 
It  will  be  found  from  this  experiment  that  copper  in  the  state  of  gauze 
or  fine  wire  generally  contains  arsenic.  This  would  present  no  obstacle 
to  the  detecting  of  arsenic  by  it,  provided  the  copper  gauze  were  not 
dissolved.  Arsenic  can  only  be  separated  from  its  copper  alloy  by  the 
destruction  of  the  alloy  and  the  solution  of  the  two  metals. 

The  mere  fact  that  a  grey  deposit  is  formed  upon  pure  copper  when 
boiled  in  the  liquid  under  examination  after  acidulation  with  pure 
hydrochloric  acid,  affords  no  absolute  proof  of  the  j)resence  of  arsenic. 
Other  metals,  e.g.  antimony,  mercury,  silver,  and  bismuth,  all  yield 
deposits  with  Reinsch's  test ;  and  the  gvey  deposit  yielded  by  bismuth 
may  readily  be  mistaken  for  that  of  arsenic.  The  volatility  of  the 
arsenical  deposit,  the  ciystalline  nature  of  the  sublimate,  and  its 
reaction  when  treated  successively  with  nitric  acid  and  nitrate  of  silver, 
must  in  all  cases  be  ascertained  before  it  is  concluded  that  the  deposit 
is  arsenical. 

In  consequence  of  the  errors  into  which  faulty  methods  of  employing 
Reinsch's  test  have  led,  its  reliability  has  been  much  discredited ;  and 
though  in  skilful  hands  the  results  obtained  by  it  are  trustworthy,  it 
would  perhaps  be  unsafe  to  rely  upon  it  in  an  important  criminal 
investigation.  It  may  be  conceded  that  Marsh's  process  will  detect  a 
smaller  quantity  of  arsenic  than  the  process  of  Reinsch  ;  but  the  latter, 
when  the  quantity  of  liquid  is  small,  and  pure  materials  are  used,  will 
detect  the  one-hundred-and-fiftieth  or  the  two-hundredth  part  of  a  grain 
of  the  poison.  It  appeared  to  the  author  that  in  a  criminal  case  it 
would  not  be  safe  to  depose  to  the  presence  of  arsenic  from  Marsh's 
process  alone,  when  the  quantity  of  poison  was  too  small  to  admit  of 
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separation  or  corroboration  by  the  process  of  Reinsch.  Conversely-  the 
results  of  Reinsch's  should  be  corroborated  by  those  of  Marsh's  process. 
It  was  this  over-reliance  on  the  extreme  delicacy  of  Marsh's  process  in 
researches  where  it  admitted  of  no  corroboration  whatever,  that  led  Orfiila 
to  assert  that  arsenic  was  a  natural  constituent  of  the  iiuman  body  {vide 
also  the  report  of  the  Arsenic  Commission,  p.  503). 

Ai'senic  m  solids  or  liquids  containing  organic  matter. — In  testing  solids 
generall}"^  for  arsenic,  we  may  employ  the  process  of  Reinsch  as  a  pre- 
liminary test.  The  solid  is  boiled  in  water  acidulated  with  from  one-fourth 
to  one-sixth  of  its  volume  of  pure  hydrochloric  acid,  until  it  is  either 
dissolved  or  its  structure  broken  up.   A  small  portion  of  pure  polished 
copper  is  then  introduced.    In  a  few  minutes,  if  arsenic  is  present — even 
to  the  extent  of  the  thousandth  part  of  a  grain — there  will  be  a  metallic 
deposit  on  the  copper,  and  this  will  yield  crystals  when  heated  in  a  tube. 
Liquids  suspected  to  contain  arsenic  may  be  treated  in  a  similar  manner. 
AVater  is  not  required;  the  liquid  is  simply  acidulated  with  one-sixth 
part  of  pure  strong  hydrochloric  acid.    If  the  solution  of  the  organic 
solid  or  the  organic  liquid  is  not  deeply  coloured,  the  stannous  chloride 
test  may  be  employed  in  place  of  the  process  of  Reinsch.    Less  than 
the  sixtieth  part  of  a  grain,  even  under  considerable  dilution,  may 
be  thus  readily  detected.    It  thus  reveals  traces  of  arsenic  in  ordinary 
sulphuric  and  hydrochloric  acids. 

The  arsenic  may  be  mixed  with  the  organic  liquid  in  the  form  of 
heavy  lumps  or  powder.  The  great  specific  gravity  of  this  substance 
allows  of  the  liquid  being  poured  off,  and  the  sediment  collected. 
When  washed  and  dried,  it  will  be  found  to  be  crystaUised.  It  should 
be  weighed,  and  then  tested  by  the  processes  elsewhere  described.  Let 
us  assume  that  the  organic  liquid  is  milk  or  beer,  it  will  be  necessary 
to  determine  whether  any  arsenic  is  dissolved  in  it.  Filter  a  portion  ; 
place  it  in  a  dialysing  tube  and  immerse  the  mouth  of  the  tube  in  dis- 
tilled water.  In  a  few  hours  the  arsenic  will  have  traversed  the  mem- 
brane, and  will  be  found  in  a  clear  and  nearly  colourless  solution  m  the 
water.  The  fluid  tests  may  be  then  applied  to  this  liquid  for  the 
detection  of  arsenic.    They  should  never  be  applied  directly  to  coloured 

organic  liquids.  .    ,     ,       .  .    i      -,  •  , 

Precipitation  as  sidphide.— When  arsenic  has  been  introduced  into 
an  organic  liquid  in  large  quantity,  it  may  be  precipitated  as  sulphide 
by  a  current  of  washed  sulphuretted  hydrogen.  The  hquid  should  be 
boiled,  filtered,  and  acidulated  with  pure  hydrochloric  acid  before  passing 
the  gas  into  it.  When  precipitation  has  ceased,  it  should  be  again 
filtei^d,  the  precipitate  collected,  washed,  dried,  and  weighed.  By 
operating  on  a  measured  portion  of  the  solution,  the  amount  of  white 
arsenic  may  be  determined,  approximately,  by  the  weight  of  the  yellow 
sulphide  obtained— five  parts  by  weight  of  sulphide  being  equal  to  four 
parts  of  white  arsenic,  nearly.  The  properties  of  the  yellow  precipitate 
should  be  verified  according  to  the  methods  mentioned  above  In 
some  cases  arsenic  may  be  present,  but  in  a  quantity  too  small  to  be 
precipitated  as  sulphide  by  sulphuretted  hydrogen.  In  others  the 
presence  of  certain  substances  may  interfere  with  or  prevent  P^'eciFta- 
tion.  The  presence  of  any  free  alkali  in  a  hquid  prevents  the  toimation 

Thel^thfte  arsenic  is  found,  in  powder,  as  a  sediment  in  organic 
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liquids,  it  is  obvious  that  it  must  have  been  taken  in  tlie  solid  state, 
and,  although  mixed  with  a  liquid  or  solid,  still  in  an  undissolved  forni. 
If  found  only  dissolved,  it  may  have  been  taken  either  in  solution  or  m 
a  solid  form— the  dissolved  portion  being  part  of  the  solid  taken  up  by 
the  fluids  of  the  stomach,  and  the  remainder  having  been  expelled 
by  vomiting  and  purging.  This  question  was  of  importance  in  E.  v. 
Sturt  (Lewes  Lent  Ass.,  1863).  The  deceased,  in  this  case,  died  from 
the  eflects  of  arsenic  in  powder,  administered,  it  was  believed,  in  a  mince- 
pie.  It  was  suggested  that  the  poison  might  have  been  swallowed  in 
ginger-beer,  but  then  it  could  not  have  been  in  a  state  of  solution  :  it 
must  have  been  mechanically  mixed  with  the  liquid.  The  judge  who  tried 
this  case  was  apparently  not  aware  of  any  difference  existing  between 
the  actual  solution  and  the  mechanical  suspension  of  a  solid  in  a  liquid. 

Distillation  process. — When  the  poison  is  in  so  small  a  quantity  that 
it  does  not  admit  of  precipitation  by  sulphuretted  hydrogen,  and  no  solid 
particles  of  arsenic  are  found  in  the  stomach,  in  its  contents,  or  in  any 
article  of  food,  another  method  may  be  resorted  to  for  detecting  its 
presence.  This  method  equally  applies  to  the  detection  of  arsenic 
deposited  as  a  result  of  absorption  in  the  soft  organs  of  the  body,  as  in 
the  liver,  kidney,  or  heart,  and  to  arsenic  in  all  its  forms,  except  the 
pure  insoluble  sulphide  or  orpiment.  Although,  after  long  interment, 
white  arsenic  passes,  more  or  less  rapidly,  into  the  state  of  j'ellow 
sulphide  as  a  result  of  chemical  changes  during  putrefaction,  the  con- 
version is  generally  only  partial.  The  only  condition  for  success  is, 
that  the  substance,  whether  food,  blood,  mucus,  the  liver,  or  other 
organ,  should  be  first  thoroughly  dried,  either  by  exposure  to  a  current 
of  air,  or  in  a  water-oven.  The  dried  solid  should  then  be  broken  into 
small  portions  and  placed  in  a  flask  or  retort  of  sufficient  capacity,  with 
enough  of  the  strongest  fuming  hydrochloric  acid  to  drench  it  completely. 
The  freedom  of  this  acid  from  arsenic  should  be  first  carefully  deter- 
mined. The  complete  separation  of  arsenic  from  organic  substances 
depends  greatly  on  their  perfect  desiccation,  and  on  the  concentration 
of  the  acid  employed.  After  some  hours'  digestion  the  retort  or  flask 
containing  the  mixture — which  should  be  of  such  a  size  that  the 
materials  should  not  fill  it  to  more  than  one-third  or  one-half  of  its 
capacity — should  be  fitted  with  a  long  condensing  tube,  and  then 
gradually  heated  by  a  sand-bath  until  the  acid  liquid  begins  to  pass 
over  ;  or  the  use  of  a  Liebig's  condenser  is  preferable.  A  small  flask 
receiver  with  a  loosely-fitting  cork  may  be  employed  to  collect  the 
product.  This  should  contain  a  small  quantity  of  distilled  water,  so  as 
to  fix  and  condense  any  vapours  that  may  pass  over.  The  receiver  as 
well  as  the  condensing  tube,  should  be  kept  cool  by  wetting  its  surface 
with  cold  water  diftused  on  a  layer  of  bibulous  paper  placed  over  it 
The  perfect  condensation  of  the  distilled  liquid  is  ensured  by  this 
arrangement.  The  distillation  may  be  carried  to  dryness,  or  nearly  so 
on  a  sand-bath  ;  and  it  is  advisable,  in  order  to  ensure  the  separation 
ot  the  whole  of  the  arsenic  as  chloride,  to  add  to  the  residue  in  the  retort 
another  portion  of  pure  and  concentrated  hydrochloric  acid,  and  again 
distil  to  dryness.  The  author  found,  however,  that  portions  of  dried 
liver  and  stomach  gave  up  every  trace  of  arsenic  by  one  distillation 
when  a  sufficient  quantity  of  hydrochloric  acid  had  been  used,  and  the 
process  slowly  conducted  by  a  regulated  sand-bath  heat 
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The  liquid  product  may  be  coloured,  turbid,  and  highly  offensive  if 
distilled  from  decomposed  animal  matter.  Exposure  to  the  air  for 
a  few  hours  sometimes  removes  the  oft'ensiveness,  and  there  is  a 
precipitation  of  sulphur,  or  of  some  sulphide,  without  any  absolute 
loss  of  arsenic.  The  distillate  may  he  separated  from  any  deposit 
by  filtration,  and,  if  still  turbid,  it  may  be  again  distilled  at  a  lower 
temperature  to  separate  it  from  any  organic  matter  that  may  have 
come  over. 

If  arsenic  was  present  in  the  solid,  the  distillate  will  be  a  solution 
of  arsenious  acid  in  hydrochloric  acid.  The  quantity  of  dry  organic 
substance  used  in  the  experiment  must  depend  on  the  quantity  of 
arsenic  present,  as  revealed  by  a  preliminary  trial  with  Reinsch's 
process.  If  large,  two  or  three  drachms  of  the  dried  substance,  or 
even  less,  will  yield  sufficient  arsenic  for  further  proceedings.  For  the 
absorbed  and  deposited  poison,  half  an  ounce  of  the  dried  organ, 
corresponding  to  two  ounces  of  the  soft  organ,  will  frequently  suffice  ; 
but  a  negative  conclusion  of  the  absence  of  arsenic  should  not  be  drawn 
from  a  smaller  quantity  than  two  to  four  ounces  of  the  dried  substance, 
whether  liver,  kidney,  or  heart.  These  tissues,  it  must  be  remembered, 
contain  about  67  per  cent,  of  water,  so  that  the  hydrochloric  acid  used 
will  require  less  dilution.  If  oily  matter  should  be  distilled  over,  this 
may  be  separated  by  passing  the  distillate  through  a  paper  filter  wetted 

with  water,  . 

The  author  found  this  process  efficient  for  procuring  a  clear  solution 
of  terchloride  of  arsenic  from  such  different  substances  as  ordinary 
food— the  liver  and  other  soft  organs— the  scalp  of  the  head— blood- 
contents  of  the  stomach— arsenical  wall-papers— metallic  copper— blue 
vitriol— and  various  mineral  powders.  He  thus  discovered  arsenic  in 
two  ounces  of  the  earth  of  cemeteries,  as  well  as  m  the  mud  of  rivers, 
in  spite  of  the  presence  of  much  earthy  matter.  Whenever  the  arsenic 
admits  of  solution  in  hydrochloric  acid,  however  smaU  the  quantity 
present,  it  may  be  readily  obtained  as  chloride.  This  distillation  process 
has  the  advantage  of  not  interfering  with  the  search  for  mercury,  lead, 
copper,  and  other  poisonous  metals  which  do  not  form  volatile  chlorides. 
Arsenic  is  thus  separated  from  them,  and  these  metals  may  be  found  in 
the  residue  contained  in  the  flask  or  retort.  Even  antimony,  which 
forms  a  volatile  chloride,  is  not  so  readily  distilled  over  as  arsenic. 
(On  the  diftusion  of  arsenic  and  the  detention  of  this  poison  in  the 
bones,  see  a  paper  by  Sonnenschem,  Horn's  Vierteljahrsschrrft,  1870, 

^'  ^The  distilled  liquid  may  be  at  once  submitted  to  a  further  analysis 
For  this  purpose  one-third  of  it  should  be  diluted  with  three  or  four 
parts  of  water  and  boiled  in  a  clean  flask.  When  boihng,  a  piece  o 
brSht  copper-foiKfree  from  arsenic),  about  the  «-teenth  of  an  nch 
sauare  should  be  introduced  at  the  end  of  a  platmum  wire.  If  theie  is 
Zltc  In  Z  liquid, even  up  to  the  four-thousandth  of  a  g-n  its  Presence 
will  be  indicated  by  a  change  of  colour,  and  by  the  deposit  of  a  daik 
metallic  film  on  the  copper.  If  the  liquid  should  be  too  much  d  luted 
for  t  s  purpose,  it  may  be  concentrated  on  the  pohshed  copper,  and 
the  de^^^^^^^^^^  after  a  time  be  apparent.  If  the  quantity  o  arsenic 
IresenU  believed  to  be  very  small,  the  copper  ^^^troduced  should  be 
p  oportionately  small.    Add  to  a  solution  of  stannous  chloride  its  bulk 
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of  fuming  livdrochloric  acid.  Warm  this  mixture,  and  then  add  to  it 
a  few  drops  of  the  distillate.  The  presence  ot  arsenic  is  indicated  by 
a  dark-brown  precipitate  of  reduced  arsenic.  •    ,i    vw  i 

The  remaining  two-thirds  of  the  distilled  liquid,  sufficiently  diluted, 
should  now  be  introduced  into  a  Marsh's  apparatus,  or  into  an  evolu- 
tion flask  provided  with  a  funnel-tube,  the  capacity  of  which  must  be 
regulated  by  the  quantity  of  acid  liquid  to  be  examined.   Ihe  apparatus 
being  made,  the  zinc  and  hydrochloric  acid  are  first  tested  as  to  their 
freedom  from  arsenic.    Portions  of  pure  zinc  are  placed  m  the  flask, 
the  parts  of  the  apparatus  are  then  connected,  and  pure  hydrochloric 
acid,  diluted  with  three  or  four  parts  of  water,  is  poured  into  the  flask 
by  the  funnel,  which  operates  as  a  safety-valve.    Bubbles  of  air  and 
gas  speedily  appear  in  the  liquid,  if  the  corks  fit  well,  and  the  whole 
of  the  arrangements  are  air-tight.    Pure  zinc  is  sometimes  but  imper- 
fectly acted  on  by  the  acid.    In  this  case  some  clean  platinum  wire, 
or  foil,  may  be  wound  round  the  bars  of  the  zinc,  and  the  evolution 
of  hydrogen  will  be  thus  accelerated.    It  is,  however,  better  that  the 
liydrogen  should  come  oft'  rather  slowly.    If  the  materials  are  pure, 
the  solution  of  nitrate  of  silver  should  undergo  no  change  of  colour. 
The  glass  should  be  placed  on  a  sheet  of  white  paper,  wherebj^  the 
slightest  tinge  of  colour  is  made  perceptible.    When  all  the  air  is 
expelled  from  the  tube,  flame  may  be  applied  to  it  at  about  one  inch 
in  front  of  a  contraction  of  the  glass,  and  the  glass  heated  to  redness. 
No  metallic  deposit  should  take  place  if  the  materials  are  pui*e,  the 
transparency  of  the  glass  tube  remaining  unchanged.    From  a  quarter 
to  half  an  hour  will  be  sufficient  for  this  experiment.    A  portion  or  the 
whole  of  the  distillate  is  now  added  to  the  acid  liquid  in  the  flask  by 
means  of  the  funnel-tube,  taking  care  that  it  is  never  more  than  one- 
thu'd  full.    The  first  indication  of  the  presence  of  arsenic  is  manifested 
by  the  silver  solution  becoming  gradually  brown,  and  finally  black,  a 
dense  precipitate  of  metallic  silver  resulting  from  the  chemical  changes. 
If  it  should  become  very  suddenly  black  and  flaky,  the  presence  of  sul^jhur 
may  be  suspected.    This  will  be  further  indicated  hy  a  change  of  colour 
in  the  lead  paper.    Pure  arseniuretted  hydrogen  does  not  alter  the 
colour  of  this  paper.    When  the  silver  solution  is  nearly  blackened, 
the  flame  may  be  applied,  and  kept  steadily  at  one  point.    At  a  red 
heat,  visible  in  daylight  (1200°  F.),  arseniuretted  hydrogen  is  decom- 
posed, and  metalUc  arsenic  is  deposited ;  but  being  a  volatile  metal,  it 
is  carried  onward  by  the  hot  current  of  gas,  and  forms  at  first  a  brown 
and  then  a  black  metallic  mirror  in  the  contracted  part  of  the  tube 
which  is  cool.    When  a  sufficiently  thick  deposit  is  obtained,  the  flame 
may  be  applied  to  the  tube  about  an  inch  in  front  of  the  first  contraction. 
Thus  as  many  deposits  of  metallic  arsenic  may  be  procured,  as  there 
are  contractions  in  the  glass  tube. 

The  silver  solution  is  allowed  to  become  saturated  with  the  gas. 
Any  escape  of  the  gas  from  the  glass,  or  by  leakage  from  any  of  the 
junctions  of  the  apparatus,  is  at  once  indicated  by  holding  near  to  the 
spot  filtering  paper  moistened  with  a  solution  of  nitrate  of  silver. 
This  IS  instantly  blackened.  The  glass  with  the  silver  solution  is  then 
removed,  the  end  of  the  tube  well  washed,  or  another  tube  substituted, 
and  this  is  allowed  to  dip  into  about  one  drachm  of  the  strongest  fuming 
nitric  acid,  m  a  test-glass  or  into  a  small  porcelain  capsule.  After  a  tyue 
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the  acid  loses  its  colour,  and  the  arsenic  is  converted  into  arsenic  acid, 
which  may  be  obtained  by  evaporation. 

The  further  testing  of  the  products  is  a  very  simple  process. 
1.  The  silver  solution  contains  arsenic  in  the  state  of  arsenious  acid, 
with  some  nitric  acid  and  the  excess  of  nitrate  of  silver.  By  one  or 
two  filtrations  it  is  obtained  colourless  and  clear.  A  weak  solution  of 
ammonia  is  then  added  to  it,  and  yellow  arsenite  of  silver  is  at  once 
precipitated.  2.  The  nitric  acid  liquid  is  evaporated  to  dryness  in  a 
small  porcelain  capsule.  One  or  two  drops  of  water  are  added  to  the 
residue,  with  a  drop  of  weak  ammonia  if  it  should  be  very  acid.  A 
strong  solution  of  nitrate  of  silver  is  then  added  to  it :  arsenate  of 
silver,  of  brick-red  colour,  is  immediately  produced.  3.  The  portions 
of  tube  with  the  metallic  deposits  in  them  may  be  sej)arated  b}^  a  file, 
and  then  hermetically  sealed,  or,  if  necessary,  one  or  more  of  them  may 
be  tested  by  the  methods  described  in  the  previous  pages. 

With  these  results  the  evidence  of  the  presence  of  arsenic  may  be 
considered  as  conclusive.  The  poison  is  obtained  by  this  process,  not 
only  in  the  metallic  state,  but  in  the  distinct  forms  of  its  two  well- 
known  oxides — arsenious  and  arsenic  acid.  Reinsch's  pi-ocess  is  here 
employed  merely  as  an  adjunct  to  Marsh's  process,  in  an  improved 
form  in  which  the  burning  of  the  gas  is  unnecessary.  The  arsenic^  by 
distillation  is  first  converted  into  chloride,  the  chloride  into  hydride, 
and  the  hydride  into  the  respective  oxides.  In  the  different  stages  of 
this  operation  all  other  metals,  excepting  antimony,  are  entirely 
excluded,  and  this,  under  the  circumstances,  may  be  easily  dis- 
tinguished from  arsenic  (see  "  Antimony").  The  zinc  which  has  been 
used  for  one  experiment  is  not  fitted  for  use  in  a  second. 

Schneider  was  the  first  to  suggest  a  method  of  extracting  arsenic 
from  organic  matter  as  a  volatile  chloride.  For  this  purpose  he 
employed  sulphuric  acid  and  common  salt.  It  has  the  disadvantage  of 
introducing  much  mineral  matter  into  the  substance  distilled,  as  well 
as  of  producing  a  large  amount  of  froth,  and  thus  embarrassing  the 
operation.  The  modification  of  it  above  described,  in  which  pure 
hydrochloric  acid  alone  is  required,  will  be  found  more  convenient  in 
practice.    Some  prefer  to  pass  hydrochloric  acid  gas  through  the 

distilling  liquid.  ,  ^      .  . 

Eeinsch's  -process  alone  may  be  employed  for  detectmg  arsenic, 
deposited  as  a  result  of  absorption,  in  the  liver,  kidneys,  or  other 
organs.  About  four  ounces  of  the  recent  organ,  or  more  if  necessary, 
cut  into  very  thin  slices,  should  be  boiled  in  a  flask  in  a  mixture  of  one 
nart  of  pure  hydrochloric  acid  and  two  of  water,  until  the  structure 
of  the  organ  is  broken  up.  The  flask  may  be  of  the  ordmaiy 
shape  only  with  a  wide  mouth,  and  either  a  naked  gas-  or  spirit- 
flame  or  a  sand  bath  may  be  employed.  A  small  glass  funnel 
should  be  placed  in  the  neck  of  the  flask.  Ihis  receives  and 
condenses  the  vapour,  which  falls  back  into  the  flask.  By  this 
arrangement  the  boiling  may  be  continued  for  a  long  time  without 
material  loss  by  evaporation.  The  flask  should  not  be  more  than  half 
full  and  heated  gently  until  all  froth  is  expelled.  A  slip  of  fine 
T)latinum-wire,  having  a  small  piece  of  pure  copper-foi  or  gauze 
attached,  should  be  immersed  in  the  liquid  when  boiling.  This 
enables  he  operator  to  remove  the  copper  and  examine  it  at  intervals. 
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after  immersing  it  in  distilled  water.  If  it  is  much  coated  with  a 
metallic  deposit,  large  portions  of  copper-foil  may  be  successively 
introduced  until  the  liquid  is  exhausted.  The  deposits  on  the  copper 
may  then  be  tested  by  the  methods  described  above.  This  process 
will  detect  arsenic  in  the  urine  and  saliva  eliminated  from  the  living 
body,  and  in  all  liquid  articles  of  food. 

When  hydrochloric  acid  is  diluted  with  this  proportion  of  water 
little  or  no  volatile  terchloride  of  arsenic  distils  over.  In  reference  to 
the  recent  organs,  a  larger  proportion  of  acid  is  used,  because  from 
two-thirds  to  three-fourths  of  the  weight  of  the  animal  substance  is 
water. 

The  method  of  Fresenius  and  Babo  is  preferable  to  all  others  for 
the  destruction  of  organic  matters  and  the  obtaining  of  arsenic  from 
organic  mixtures,  the  solid  organs,  etc.     The  substance  to  be  examined 
— ^if  a  sohd,  finely  shred — is  placed  in  a  porcelain  dish  and  treated 
with  a  quantity  of  hydrochloric  acid  of  the  sp.  gr.  1*12  equal  to, 
or  rather  exceeding,  the  weight  of  the  dry  substances  present,  and 
suflBcient  water  to  give  the  entire  mass  the  consistence  of  a  thin  paste. 
The  quantity  of  hydrochloric  acid  added  should  never  exceed  one-third 
of  the  entire  liquid  present.    Heat  the  dish  on  a  water-bath,  adding 
from  time  to  time — say,  every  five  minutes — two  grains  of  chlorate  of 
potassium  for  each  fluid  ounce  of  liquid  in  the  dish,  with  stirring,  until 
the  contents  of  the  dish  are  light  yellow  in  colour,  homogeneous,  and 
fluid.    A  further  addition  of  hydrochloric  acid  may  be  requisite  when 
much  chlox-ate  is  added,  for  the  destruction  of  the  organic  matters. 
The  operation  is  completed  when  the  liquid  after  a  fresh  addition  of 
either  chlorate  or  acid  does  not  deepen  in  colour  when  heated  anew  on 
the  water-bath  for  a  quarter  of  an  hour.    When  this  point  is  attained, 
add  again  a  little  chlorate  and  then  cool  the  dish.    When  quite  cold, 
strain  the  contents  through  linen,  filter,  wash,  and  heat  the  filtrate  on 
the  water-bath,  with  renewal  of  the  evaporated  water,  until  all  odour 
of  chlorine,  or  nearly  so,  has  disappeared.    The  liquid  thus  obtained, 
measuring  about  thrice  the  bulk  of  the  hydrochloric  acid  employed,  is 
transferred  to  a  flask  and  heated  to  from  150°  to  160°  F.,  and  a  slow 
stream  of  washed  sulphuretted  hydrogen  gas  is  passed  through  it  for 
twelve  hours.    The  flask  is  then  cooled,  with  continual  transmission  of 
the  gas.    The  stream  of  gas  is  now  suspended;  and  the  flask  is  set 
aside,  hghtly  covered,  in  a  warm  place  (85°  to  90°  F.)  until  the  odour 
of  sulphui-etted  hydrogen  has  nearly  disappeared.    Any  precipitate 
which  forms  is  collected  on  a  filter,  and  washed  with  water  containing 
sulphm-etted  hydrogen  till  the  washings  are  quite  free  from  chlorides 
Ihe  precipitate  contains  the  arsenic  and  also  any  antimony,  mercury' 
lead,  or  copper  which  may  be  present,  and  free  sulphui'.    Dry  the 
precipitate  on  the  filter  in  a  dish  on  the  water-bath,  and  then  add  nure 
fuming  nitric  acid  (free  from  chlorine),  drop  by  drop,  until  the  mass  is 
completely  moistened  ;  re-dry,  and  moisten  the  dry  residue  with  pure 
warm  concen  rated  sulphuric  acid.    Heat  for  two  or  three  hours  first 

'  7f '  n     '^J^  340°  F.  until  the  charred 

mass  18  friable     The  mass  may,  indeed,  be  heated  till  the  fumes  of 

rii.  P^^'^      hydrochloric  acid,  filter,  and 

reprecpitate  as  before  with  a  stream  of  sulphuretted  hydrogen  gas. 
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The  precipitate  which  falls  will  contain  all  the  arsenic  in  the  form  of 
sulphide.  This  precipitate  collected,  washed,  and  dried  with  the  pre- 
cautions already  pointed  out,  when  mixed  with  a  dry  mixture  of 
potassium  cyanide  and  sodium  carbonate,  and  heated  m  a  tube  through 
which  a  stream  of  carbonic  acid  gas  is  passed,  will  yield  a  brown 
glistening  sublimate  of  metallic  arsenic,  which  may  be  weighed,  and  to 
which  all  the  tests  for  arsenic  may  be  apphed.  .  . 

Armand  Gautier  has  also  recommended  an  excellent  method  ot 
getting  rid  of  the  organic  matter  in  arsenical  liquids  ("  Bull,  de  la  Soc. 
Chim.  de  Paris,"  October  5th,  1875).  ,     .  i 

With  regard  to  arsenical  compounds  other  than  the  simple  arsenious 

acid  a  few  words  may  be  said.  _  ^ .  .        ,  r  •+ 

Foivler's  Solution  (or  Liq.  Arseniealis,  B.P.)  is  a  solution  of  arsenite 
of  potassium.    It  has  the  odour  of  tincture  of  lavender,  is  of  a  reddish 
colour,  and  has  an  alkaline  reaction.    It  contains  1  per  cent,  of 
arsenious  acid.    It  gives  at  once  a  green  precipitate  (arsenite  of  copper) 
STu^phate  of  copper,  and  a  yellow  precipitate  with  nitrate  ol  silver 
Acidulated  with  hydrochloric  acid,  and  treated  with  a  current  of 
rulphretted  hydrogen  gas.  it  yields  a  yellow  sulphide  ;  and  when 
Sd  w"li  tiis  acfd  an^l  iopper,  a  deposit  i«  obtained  which  read.^ 
furnishes  octahedral  crystals  of  arsenious  acid.    When  boiled  witH 
s  rnous  chloride  metallic  arsenic  is  deposited  as  a  brown  VJl^f-l^ 
The  pigment  called  emerald  green  is  a  mixture  of  acetate  and 
f  .Z.r.^v     The  colour  is  most  intense  even  by  candle-light. 

soluble  m  ammonia     If  the  »mmoma 

1,0  copper  pi-eBent ;  if  it  does  become  d  u  ,       y  ^ 

must  be  placed  '--^^—  T^'^^^^t^^^^^^  "y  tlie  production 
poured  over  it.  P!f  f"';^^".  „,,.fa„e  of  the  crystal.  Another 
of  yellow  arsenite  of  silver  ovei  the  °  stannous 

meftod  consists  in  adding  a  f^g?'^*  ''i?  S'  Metallic  arsenic  is 
chloride,  acidulated  .ith  fuming  hydK-chlouc^^^^^^  ^.^^^^^^ 

rh;&;L"a^Z'ddS  Math-^^pUus       ...       arsenic  in 

-i;r:=;rStS^^ 

not  entirely  volatilised  ivhen  1«'''<;^  °"  acid  solution. 

lamp.  .(2)  It!^!77°Y?hricI  red%lTh^  nitrate  or  ammonio- 

(3)  It  is  precipitated  of  a  brick  lea  co  ,  arsenious  acid. 
niLte  of  silver    In  these 

(4)  It  yields  readily  an  arsenical  sublimate  wneii 

6  It 'yields  deposits  by  ^^"^rSes  y  eld  a 

IrLniois  acid.    Ai-senic         »f  /^Xg 

liorirv=;:^:t\fS^^^^^^ 
rrl:e:f;."^rv;.^fh^btL^ctoneous,yre.Lsen.^ 
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the  substance  with  which  it  is  impregnated  is  "oV?T°''.°"°Tftfin 
human  beings  {Lancet,  1860,  1,  p.  145;  also  "Ann.  d  Hyg.,  1860, 
1  292) 

'  The  powdered  sulphide  yields  n  solution  of  arsenious  acid  on  boiling 
it  in  water  acidulated  with  hydrochloric  acid.  It  readily  gives  the  well- 
known  sublimates  of  metallic  arsenic  both  with  soda-flux  and  teiTO- 
cyanide  of  potassium.  Organic  Mixtures.— The  sulphide  being 
insoluble  in  water,  it  is  in  general  easily  separated  mechanically  by 
allowing  the  matters  mixed  with  it  to  become  dry  upon  bibulous  paper. 
If  it  cannot  be  separated  mechanically,  the  organic  matter  suspected  to 
contain  it  should  be  dried  and  evaporated  to  dryness  with  strong  nitric 
acid,  until  it  is  destroyed.  Any  arsenic  will  then  be  found  under  the 
form  of  arsenic  acid,  soluble  in  water. 

The  Chloride— This  compound  is  obtained  in  the  separation  ot 
arsenic  from  organic  solids  by  distillation.  It  may  be  tested  by  the 
processes  of  Marsh  and  of  Reinsch,  as  above  described.  When  boiled 
with  stannous  chloride,  it  is  decomposed,  and  metallic  arsenic  of  a 
brown-black  colour  is  deposited. 

Cases. — The  following  is  quoted  from  the  B.  M.  J.  Epit,,  p.  21, 
for  August  8th,  1903  :— 

Methyl  disodic  arsenate  was  first  introduced  into  therapeutics  by  A.  Gautier 
in  1902,  and  is  largely  prescribed  by  French  physicians  under  the  name  of 
arrhenal.  It  consists  of  white  crystals  having  the  formula  pHgAsOgNaaHsOa. 
It  is  freely  soluble  in  water,  sparingly  soluble  in  alcohol,  and  insoluble  in  ether. 
Gautier  recommends  arrhenal  in  the  place  of  the  caccodylates,  which  are  apt  to 
disturb  the  gastric  and  intestinal  canals.  The  usual  dose  for  intestinal  or  sub- 
cutaneous administration  varies  between  0-025  gr.  to  O'l  gr.  per  diem.  A.  Le  Eoy 
des  Barres  {Arch.  Oen.  de  Med.,  June  30th,  1903)  places  on  record  a  case  of  acute 
poisoning  by  arrhenal,  A  patient,  aged  forty,  was  ordered  a  course  of  arsenic  in 
the  form  of  arrhenal  in  doses  of  0-05  gr.  per  diem  for  a  fortnight  in  each  month, 
the  cure  lasting  three  months.  At  the  same  time  Hmiyadi  Jnos  water  was  pre- 
scribed as  an  aperient.  By  a  mistake  on  the  part  of  the  patient's  attendant 
he  was  given  the  entire  bottle  of  arrhenal,  containing  1  gram.  Five  minutes 
later  vomiting  without  pain  commenced,  followed  in  a  few  minutes  by  diarrhoea. 
Within  twenty-four  hours  the  patient  vomited  twelve  times  and  passed  twenty 
liquid  stools.  During  the  second  day  no  vomiting  occurred,  but  five  or  six 
dian-hceic  stools  were  passed.  No  trouble  was  experienced  after  the  foui-th  day, 
and  the  patient  was  observed  for  over  a  month  to  remain  free  from  all  secondary 
symptoms  of  poisoning.  This  case  appears  worthy  of  record  for  several  reasons  : 
first,  cases  of  poisoning  by  this  drug  are  extremely  rare ;  secondly,  they  present 
marked  differences  from  the  ordinary  cases  of  acute  poisoning  by  other  preparations 
of  arsenic.  In  doses  of  1  gram,  vomiting,  without  hiccough,  and  diarrhoea  only 
are  present.  There  is  an  absence  of  burning  acid  sensation  in  the  hypogastrium, 
of  acute  abdominal  spasm,  and  of  headache.  The  patient  is  free  from  loss  of 
heat  in  the  extremities,  from  muscular  cramp,  from  collapse,  and  from  cardiac 
syncope.  Convalescence  is  uninterrupted,  and  the  symptoms  of  reaction,  such  as 
fever,  tympanites,  jaundice,  cutaneous  eruptions,  etc.,  which  often  herald  a  fatal 
termination  in  cases  of  acute  arsenical  poisoning,  are  completely  absent.  The 
author  suggests  that  the  benign  course  of  the  case  recorded  may  be  due  to  the 
exceedingly  poisonous  dose  of  the  drug  absorbed,  producing  vomiting  and  diaiThoea 
immediately ;  but  he  points  out  how  different  are  the  symptoms  in  non-fatal  cases 
of  acute  poisoning  by  other  arsenical  preparations. 

For  fatal  cases  of  arsenical  poisoning  by  vaginal  introduction,  vide  B.  M.  J., 
Epit.,  1,  1897,  No.  56;  also  2,  1899,  No.  9.  Accidental  case  of  arsenic  in  vinegar 
{vide  B.  M,  J.,\,  1898,  p.  735),  it  was  given  to  some  forty  or  fifty  soldiers,  with  acute 
symptoms.  In  the  Lancet,  1,  1901,  p.  1199,  will  be  found  an  account  of  arsenical 
poisoning  arising  from  stockings  dyed  with  arsenical  pigments,  and  a  reference  to 
cases  occurring  in  1879. 
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The  following  case  {Lancet,  2,  1896,  p.  560)  is  interesting  from  the  verdict 
rather  than  from  anything  else : — 

At  a  sitting  of  the  High  Court  of  Justiciary  held  at  Inverness  on  the  11th  inst., 
Ellen  Beaton,  who  acted  as  housekeeper  at  a  farmhouse,  was  charged  with  using 
arsenic  or  other  poison  with  intent  to  murder  her  master,  Mr.  Thomas  Haj',  and  a 
number  of  other  people  who  were  dining  with  him.  It  appeared  that  the  woman 
had  declined  to  prepare  dinner  when  ordered  to  do  po,  and  Mr.  Hay  had  secured 
the  services  of  a  neighbour.  To  this  the  prisoner  objected,  and  though  put  out  of 
the  house,  came  back  after  a  time  and  took  some  part  in  the  preparation  of  the 
food.  When  the  broth  was  served  it  was  observed  to  have  a  bitter  taste,  and  after 
partaking  of  it  the  guests  one  by  one  were  compelled  to  leave  the  table,  being  seized 
Avith  vomiting.  Medical  assistance  was  procured,  and  ultimately  the  occun-ence 
was  reported  to  the  police.  At  the  trial  prisoner  was  found  to  have  taken  part  in 
the  preparation  of  the  broth,  which  by  chemical  analysis  was  shown  to  contain 
arsenic.  The  jury,  by  a  majority,  found  prisoner  guilty  of  administering  poison 
with  intent  to  annoy,  but  not  guilty  of  any  murderous  intent,  and  she  was 
sentenced  to  fifteen  calendar  months'  hard  labour. 

In  May,  1904,  at  Kendal,  Elizabeth  Nicholson  and  Thomas  Metcalf  were  charged 
with  poisoning  James  Gilpin  by  arsenical  poisoning  between  March  17th  and 
20th,  1004.    So  far  as  motive  and  opportunity  (given  in  gruel  to  an  old  bedridden 
man)  and  symptoms  the  case  had  no  features  of  interest.  The  poison  was  openly 
pui-chased,  and  for  the  defence  it  was  alleged  that  it  had  been  taken  by  accident. 
At  the  final  trial  the  prisoners  were  eventually  acquitted.    In  Sir  Thomas  Stevenson's 
evidence  there  was  one  point  of  some  importance,  viz.,  the  fact  that  the  arsenic  was 
coloured  with  ultramarine.    His  evidence  was  as  follows:  That  on  April  7th  he  re- 
ceived three  jars  from  the  Chief  Constable  of  Kendal.    They  were  securely  fastened 
and  sealed  with  Dr.  HeUon's  seal.    Two  were  marked  "  B  "  and  "  0,"  and  the  other 
one  he  marked  "  A."    The  box  (produced)  containing  a  portion  of  a  rat-hole 
was  also  handed  to  him.    Subsequently  he  received  a  packet  of  arsenic  by  re^s- 
tered  post.    He  had  carefully  examined  and  analysed  the  articles.    "A"  jar 
contained  the  stomach  of  an  adult  person  and  weighed  8  oz.    The  mucous  mem- 
brane showed  signs  of  inflammation,  and  there  were  some  small  hsemorrhages 
of  blood  below  the  mucous  membrane.    There  was  no  arsenic  visible  to  the  naked 
eye  in  the  stomach.    The  "B"  jar  contained  portions  of  the  small  bowels  of 
an  adult,  which  showed  signs  of  acute  inflammation.    There  were  no  particles  of 
arsenic  or  pigment  visible  to  the  naked  eye.    The  "  0"  jar  contained  three  portions 
of  bowel  of  an  adult.    The  mucous  membrane  was  inflamed.    There  was  no  arsenic 
or  pigment  visible  to  the  naked  eye  in  these  contents.    The  appearances  of  the 
stomach  and  bowels  were  those  of  a  person  who  had  died  from  gastro- enteritis- 
inflammation  of  the  stomach  and  intestines.    They  were  in  a  good  condition  con- 
sidering the  person  had  been  dead  a  fortnight,  which  was  suggestive  of  death  from 
metallic  irritant  poisoning,  not  necessarily  arsenic,  which  would  act  as  a  preser- 
vative.   He  detei-mined  the  quantity  of  arsenic  present  at  0-689  of  a  grain. 
Dr  HeUon's  quantities  added  to  these  made  a  total  of  0-712  of  a  gram  in  the  three 
iars     If  the  arsenic  were  taken  through  the  mouth  it  must  have  been  taken 
a  considerable  time  before  death— he  should  say  many  hours.    It  might  have  been 
given  a  couple  of  days  before  death.     The  effect  of  vomiting  would  be  to 
remove  arsenic  from  the  stomach  and  the  upper  part  of  the  small  mtestmes.  The 
packet  produced  contained  over  half  an  ounce  of  white  arsenic,  83  per  cent., 
coloured  blue,  with  blue  pigment  of  ultramarine.    The  presence  of  that  pa,rticular 
pigment  (the  colouiing)  was  very  important.    If  it  had  been  mdigo  or  soot  it  would 
not  have  been  affected  so  far  as  the  colour-  went  by  the  acid  of  the  Btomach.    In  the 
case  of  the  arsenic  coloui-ed  by  ultramai-ine  the  acid  of  the  stomach  destroyed  the 
colour.    An  ordinary  fatal  dose  for  a  healthy  adult  would  be  2  grams  of  white 
arsenic,  or  2i  grains  of  blue  arsenic.    He  was  of  opmion  that  half  that  dose,  oi  a 
Uttle  more,  4ould  kill  an  old  and  feeble  man.    The  box  containing        ^at-ho  e 
contained  rough  plaster  and  partly  bui-nt  coal,  weighing  9  oz    The  whole  of  the 
arsenic  in  the  contents  of  the  box  would  not  amount  to  l-60th  part  of  a  gram  he 
could  find  no  trace  of  arsenic  on  the  surface  of  the  plaster    There  was  usuaUy  a 
trace  of  arsenic  in  plaster  and  coal,  and  what  trace  he  (hd  find  was  of  a  very  insig- 
nificant quantity.  "^On  April  16th,  by  the  licence  of  Home 
attended  Kentmere  cemetery  for  the  purpose  of  exhummg  the  body  o  James  M^^^ 
Most  of  the  body  was  unusually  well  preserved  considermg  that  it  had  been  bmiod 
for  twenty-four  days.    He  examined  aU  the  chief  organs,  and  did  not  find  any 
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appeai-ance  to  account  for  the  natural  death  of  tlio  deceased  Thohoart  lungs  and 
Sneys  were  quite  competent  to  perfoion  their  functions  '^^'ZZlT^.  r^^vel 
appeaiancesof  degeneration  met  within  persons  of  middle  and  old  age.  He  lemoved 
the  following  viscera  for  purposes  of  analysis  :  the  whole  lyer  (weight  37  oz. )  k  dneya 
(9^  oz.),  epllen  m  oz.),  the  heart  and  its  appendages  (19^  oz  ),  4  oz.  of  fluid  from 
thl  chest  cavity  muscle  from  the  thigh  (15^  oz.),  also  42  grains  of  hau  fiom 
the  head.  He  reserved  the  heart,  spleen,  and  hair.  In  aU  the  other  organs  he 
foimd  ahsorbed  arsenic  to  the  extent  of  0-195  of  a  grain.  This  was  not  a  veiy 
large  quantity,  but  quite  sufficient  to  show  that  deceased  had  received  a  fatal  dose. 
Taking  the  quantities  given  as  the  basis  for  the  whole  body,  the  quantity  absorbed 
would  be  from  2  to  3  grains  at  the  least,  this  being  in  addition  to  that  in  the 
stomach  and  intestines.  From  the  quantities  he  had  found,  coupled  with  the 
symptoms  dui-ing  life  and  poet-mortem  after  death,  he  had  no  doubt  Gilpiu  died 
from  acute  poisoning  by  arsenic.  From  the  evidence  it  would  appear  that  it  was 
an  anonymous  letter  which  led  to  police  inquiries,  the  medical  man  who  attended 
deceased  having  given  a  certificate  of  death  without  suspicion,  the  victim  bemg 
described  as  an  octogenarian. 


Poisoning  by  Antimony. 

Source  and  Method  of  Occurrence.— Antimony  shares  with 
arsenic  the  unenviable  role  of  being  the  choice  of  the  wilful  poisoner, 
most  of  the  catises  celebres  of  modern  times  having  to  do  with  one  or 
the  other,  or  both  together. 

Antimony  in  the  form  of  tartar  emetic  is  used  medicinally  in  the 
shajje  of  vinum  antimoniale  (official  dose,  ten  to  thirty  minims,  or  two 
to  four  drachms  as  an  emetic),  and  this  is  the  form  in  which  the  metal 
is  usually  employed  for  criminal  purposes.  The  chloride,  or  butter  of 
antimony,  is  also  used  as  "  bronzing  liquid  "  for  trade  purposes,  and 
occasionally  cases  of  accidental  poisoning  occur  from  it.  In  1891  one 
death  from  a  salt  of  antimony  was  recorded  in  England,  and  one  suicide 
in  1901  from  the  chloride.  Dr.  Taylor  collected  thirty-seven  cases, 
of  which  fifteen  were  fatal  (Guy's  Hosp.  Rep.,  1857). 

Tartar  emetic  aa  a  solid,  in  the  state  of  powder,  is  white  and 
crystalline.  It  has  been  occasionally  sold  by  mistake  for  tartaric  acid 
with  soda  powders,  and  sometimes  for  cream  of  tartar.  Its  ofiicial  dose 
is  one-twenty-fourth  to  one-eighth  grain  as  a  diaphoretic,  one  to  two 
grams  as  emetic. 

Toxicity  and  Fatal  Dose. — The  smallest  fatal  dose  of  tartar 
emetic  was  in  a  child  three-quarters  of  a  grain,  and  in  an  adult 
two  grains ;  but  in  this  instance  there  were  circumstances  which 
favoured  the  fatal  operation  of  the  poison  (Guy's  Hosp.  Rep.,  1857). 
Although  these  very  small  doses  with  fatal  results  are  on  record,  there 
are  marked  difierences  as  regards  severity  of  symptoms  and  fataHty 
with  much  larger  quantities.  These  differences  probably  depend  in 
some  degree  on  whether  active  vomiting  and  purging  have  been  excited 
or  not,  for  these  symptoms  have  not  been  present  in  all  cases.  Doses 
of  from  twenty  grains  to  one  ounce  have  been  taken  without  destroying 
life,  although  alarming  symptoms  of  irritation  have  followed.  In  one 
case,  a  man,  tet.  50,  took  forty  grains  of  tartar  emetic,  and  died  in 
about  four  days.  This  was  the  only  one  out  of  five  cases  of  poisoning 
by  this  substance  quoted  by  Orfila  which  proved  fatal  (Orfila,  vol.  1, 
p.  480).  Beck  mentions  a  case  in  which  fifteen  grains  of  tartar  emetic 
in  solution  killed  a  child  in  a  few  weeks;  vomiting  and  purging  were 
among  the  symptoms,  and  these  were  followed  by  convulsions  and 
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death.  Mr.  Bravo  also  vomited  freely,  yet  he  died  (see  p.  586,  post). 
This  case  proves  that  a  patient  is  not  always  saved  by  vomiting  and 
pui'ging.  A  dose  of  four  grains,  however,  has  been  known  to  produce 
alarming  symptoms  ;  this  dose  gave  rise  to  violent  pain  in  the  abdomen, 
vomiting,  and  purging.  The  patient  then  fell  into  strong  convulsions, 
which  lasted  half  an  hour.  He  became  speechless,  no  pulse  could  be 
perceived,  the  skin  was  cold,  and  it  was  supposed  that  he  was  dead. 
Stimulating  frictions  and  poultices  were  employed,  and  he  slowly 
recovered  in  about  fourteen  days. 

Duration. — Death  may  occur  within  twenty-four  hours  ;  but  it  is 
more  common  at  a  later  period.  An  adult  was  killed  in  ten  hours 
by  a  dose  of  one  drachm,  in  spite  of  early  and  violent  vomiting 
{Med.  Gaz.,  vol.  45,  p.  801).  In  two  cases  ten  grains  killed  each 
child  in  a  few  hours. 

In  1881  a  young  man  was  killed  in  six  hours,  by  a  dose  of  fifteen 
grains  of  tartar  emetic.    The  characteristic  eruption  of  tartar  emetic 
was  found  on  the  mucous  membrane  of  the  stomach  (Friedreich's 
Blatter  f.  Gerichtl.  Med.,  1882,  p.  8).    A  man,  set.  28,  swaUowed  two 
drachms  of  tartar  emetic  by  mistake  for  Epsom  salts,  and  recovered 
from  its  effects.    An  hour  after  the  poison  had  been  taken  he  was 
found  in  the  following  state  :— His  pulse  was  imperceptible,  the  tongue 
was  dry  and  red,  the  countenance  cold,  livid,  bathed  with  clammy 
perspiration,  and  indicative  of  great  suffering  ;  violent  pani  was  felt  m 
the  stomach  and  over  the  whole  of  the  abdomen,  with  constant 
spasmodic  contraction  of  the  muscles,  particularly  of  the  abdomen  and 
arms    The  fingers  were  firmly  contracted,  and  the  muscles  qmte  rigid. 
He  vomited  once,  about  half  an  hour  after  he  had  swallowed  the  poison; 
and  after  this  he  had  constant  involuntary  watery  purging.    An  emetic 
of  mustard  and  salt  was  given  to  him,  and  this  produced  violent 
vomiting  of  bilious  matter.    Green  tea,  brandy,  and  decoction  ol  oak- 
bark  were  freely  given.    The  cramps,  vomitings,  and  watery  purging 
continued  for  six  hours.    The  symptoms  then  became  mitigated,  and 
he  gradually  recovered,  suffering  chiefly  from  profuse  night  perspira- 
tions  {Lancet,  May  22nd,  1847,  p.  585).    This  case  is  remarkable  for 
the  anomalous  character  of  the  symptoms,  as,  m  the  absence  of  active 
vomiting,  an  emetic  was  actually  required  to  be  given,  and  also  for  the 
recovery  of  the  individual  after  so  large  a  dose  of  the  poison.    In  the 
Issoc.  Med.  Jour,  for  April  1st,  1853,  p.  281,  will  be  found  reported  a 
fase  in  which  a  physician  took  half  an  ounce  of  tartar  emetic  by  m^- 
take  for  Kochelle  salts.    Vomiting  did  not  come  on  for  half  an  horn 
but  under  treatment  he  recovered  in  a  few  days.    Couhng  ohserved  a 
case  of  recovery  from  a  large  dose  in  1866.    ^  -  f .^.^^^^^^^ 
swallowed,  by  mistake  for  carbonate  of  sodium,  about  200  giams  ot 
taitai  lLu^^^^  He  noticed  a  peculiar  taste    Jomitin^  cam 

on  in  fifteen  minutes,  but  only  after  tickling  his  throa  .    This  con 
tinned  violently.     In  two  hours  there  was  severe  puigmg,  witii 
s'n'toms  of  collapse.    The  vomited  matters  were  gi-een   and  the 
evacuations  like  boHed  sago.    There  was  no  ^PP^;^'^";,^ , 
either    In  three  hours  severe  cramps  came  on,  affecting  all  the  muscles  , 
he  was  unable  to  move  or  speak.    Brandy  and  other  reniech^^^ 
pniT,lnved   and  in  six  houi-s,  after  a  warm  perspiration,  he  began  lo 
Sler     There  was  suppression  of  urine;  only  a  small  quantity  was 
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passed,  and  this  was  of  a  coffee  colour.  For  '^l^l'^^^jp^^^^^^ 
suffered  from  stiffness  in  the  limhs  and  in  the  mviscl  s  of  ^  ^^^J; 

In  one  case    fifty-five  grains  caused  the  death  of  an  adult  in  six 
teen  liom^  In  ^iother  instance  a  small  dose  of  this  substance  caused 
death  by  producing  intestinal  haunorrhage  (^«-- 

1858  P  618).  Procter  met  with  the  cases  oi  four  children  to  whom, 
Tn  I860:  by  mistake,  a  mixture  of  sulphur  and  tartar  emetic  had  W 
given.  An  ounce  of  sublimed  sulphur  and  one  drachm  of  tartai  emetic 
had  been  divided  among  the  four.  The  symptoms  presented  the  same 
characters  in  each  :  early  vomiting,  which  became  violent  and  inces- 
sant, pain  in  the  bowels,  purging,  great  thirst,  cold  clammy  perspira- 
tion, feeble  pulse,  cramps  of  the  limbs  and  twitchmgs  of  the  muscles, 
with  gi-eat  depression.  There  was  no  sense  of  heat  or  constriction 
in  the  throat,  and  no  difficulty  of  swallowing.    Under  treatment  they 

ftll  l'GC0V6rG(i« 

Symptoms.— When  tartar  emetic  is  taken  in  a  poisonous  dose,  a 
strong  nfetaUic  taste  is  perceived  in  the  mouth  during  the  act  oi 
swallowing.  In  from  a  few  minutes  to  an  hour  there  is  great  heat  and 
constriction  of  the  throat,  with  difficulty  of  swallowing,  violent  burning 
pain  in  the  region  of  the  stomach,  followed  by  incessant  vomiting  a^d, 
later,  profuse  purging,  faintness,  and  extreme  depression.  The 
symptoms  are  indeed  those  of  acute  gastro-mtestinal  inflammation. 
The  pulse  is  small,  rapid,  and  sometimes  imperceptible  ;  the  skin  cold, 
and  covered  with  a  clammy  perspiration;  and  the  respiration  is  painful. 
Should  the  case  prove  fatal,  death  may  be  preceded  by  giddiness, 
insensibility,  great  prostration  of  strength,  and  sometimes  violent  spasms 
of  the  muscles  of  the  extremities,  which  may  assume  either  a  clonic  or  a 
tetanic  character.  Such  are  the  symptoms  in  an  acute  case  of  poison- 
ing by  this  substance.  Cases  of  poison  by  tartar  emetic  at  fii'st  greatly 
resemble  those  of  poisoning  by  arsenic ;  but  in  fatal  cases  the  remis- 
sions often  seen  in  arsenical  poisoning  are  absent,  and  recovery  is 
common  even  when  there  is  great  collapse.  Occasionally  a  pustular 
eruption  like  that  produced  by  the  external  application  of  tartar 
emetic  appears  on  the  skin. 

Two  children,  a  boy  aged  five  years  and  a  girl  aged  three  years, 
each  swallowed  a  powder  containing  ten  grains  of  tartar  emetic.  In 
twenty  minutes  after  taking  the  powders,  they  were  seized  with  violent 
vomiting  and  purging,  and  great  prostration  of  strength,  followed  by 
convulsions  and  tetanic  spasms  ;  there  was  also  great  thirst.  The  boy 
died  in  eight  hours,  and  the  girl  in  twelve  or  thirteen  hours,  after 
swallowing  the  dose. 

A  girl,  eet.  16,  swallowed  a  dose  of  tartar  emetic  amounting  to 
from  forty  to  sixty  grains.  There  was  severe  vomiting  in  a  quarter  of 
an  hour,  and  this  was  soon  followed  by  purging  ;  these  symptoms 
continued  for  about  three  hours.  She  also  complained  of  pain,  and  a 
burning  sensation,  along  the  gullet.  The  vomited  matters  were  of  a 
dark  colour.  On  the  following  morning  she  had  recovered  from  the 
severity  of  the  symptoms ;  but  in  the  afternoon  there  was  a  relapse. 
She  continually  threw  her  head  back  and  screamed  ;  the  skin  was  warm 
and  moist;  the  pupils  were  dilated,  and  the  knees  drawn  up.  She 
died  in  about  thirty-six  hours  after  taking  the  i)oison,  and  during  the 
six  or  eight  hours  previous  to  her  death  she  was  delirious. 
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On  April  18th,  1876,  Mr.  Bravo,  a  barrister,  set.  80,  was  poisoned 
by  tartar  emetic.    After  dining  with  his  wife,  and  whilst  alone  in  a 
room,  at  6.30  p.m.,  he  was  suddenly  seized  with  violent  sickness  and 
vomiting.    When  seen  at  10.30  p.m.  by  Moore,  he  was  lying  back  in  a 
chair  totally  unconscious  ;  the  breathing  was  noisy,  and  the  heart's 
action  was  barely  perceptible.   He  did  not  seem  to  suffer  pain,  and  his 
appearance  was  not  unlike  that  of  a  person  under  the  effects  of  a 
narcotic.  .  He  had  previously  complained  of  pain  in  the  stomach,  and 
an  emetic  of  mustard  and  water  had  been  given.    The  pupils  were 
widely  dilated ;  and  he  was  unable  to  swallow  when  seen  shortly  after- 
wards by  Harrison.    At  1.45  a.m.  he  first  vomited  blood.    At  3.30 
a.m.  on  the  19th,  soon  after  he  was  seen  by  George  J  ohnson  and  Koyes 
Bell,  a  little  consciousness  returned  ;  and  he  then  said,  to  account  for 
his  state,  that  he  had  rubbed  his  gums  with  laudanum,  and  that  he 
might  have  taken  some  of  this  liquid.    Just  before  becoming  con- 
scious— viz.,  at  2.45  a.m.— he  vomited  blood,  and  passed  bloody  stools. 
Throughout  the  19th,  after  the  return  of  consciousness,  he  suffered 
excruciating  pain,  and  was  violently  purged  and  vomited  frequently. 
On  the  20th  the  patient  was  seen  by  Gull,  at  6.30  p.m.,  who  found  him 
pulseless  and  dying.    He  was  told  that  he  was  dying  of  poison,  and 
was  asked  how  he  came  by  it.  He  replied,  "  I  took  it  myself."  "  What 
did  you  take  ?  "    "  Laudanum."    When  told  that  he  had  taken  more 
than  laudanum,  he  made  no  further  statement  bearing  upon  the  matter, 
except  to  say  a  second  time,  "I  took  it  myself."    Pain,  coUapse, 
vomiting,  purging,  and  occasional  convulsions,  especially  of  the  upper 
limbs,  continued  till  near  the  close,  when  the  vomiting  and  purging 
ceased.    He  died  on  the  21st  of  April,  fifty-five  hours  and  a  half  after 
the  commencement  of  symptoms. 

The  chloride  gives  symptoms  practically  identical,  but  with  more 
local  pain  and  trouble.'  A  boy,  tet.  12,  swallowed  by  mistake  for 
ginger-beer  four  or  five  drachms  of  a  solution  of  butter  of  antimony. 
In  half  an  hour  he  was  seized  with  vomiting,  which  continued  at 
intervals  for  two  hours.    There  was  faintness,  with  general  weakness, 
and  great  prostration  of  strength.    Kemedial  means  were  adopted,  and 
the  next  day  the  chief  symptoms  were  heat  and  uneasiness  in  the 
mouth  and  throat,  with  pain  in  swallowing.    There  were  numerous 
abrasions  on  the  mucous  membrane  of  the  mouth  and  throat;  and 
there  was  slight  fever,  from  which  the  boy  quite  recovered  in  about 
eieht  davs.    Another  case  of  recovery  from  a  dose  of  an  ounce  is 
revovted  {Lancet,  Feb.  26th,  1848,  p.  280).    In  another  case  an  army 
surgeon  swallowed,  for  the  purpose  of  smcide,  from  two  to  thiee  fluid 
ounces  of  chloride  of  antimony.    About  an  hour  af  erwards  there  was 
entire  prostration  of  strength,  with  coldness  of  skm,  and  mcessan 
attempts  to  vomit.    The  most  excruciating  gnpuig  pains  were  lelt 
in  the  abdomen  ;  and  there  was  a  frequent  desire  to  evacuate  the 
bowels,  but  nothing  was  passed.  In  the  course  of  a  .l^^^^! 
took  place,  the  pain  subsided,  and  the  pulse  rose  to  120.    Theie  was 
now  a  strong  disposition  to  sleep,  so  that  he  appeared  as  if  labommg 
under  the  effects  of  a  narcotic  poison.    In  this  state  he  continued 
unUl  he  died,  ten  hours  and  a  half  after  he  had  swallowed  the  poison. 

In  1868  a  man  swallowed  three  or  four  ounces  of  bronzing  liquid, 
which  proved  to  be  a  solution  of  chloride  of  antimony.    He  vomited 
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violently,  but  continued  his  work  for  an  hour;  the  J^^^^^J^J^J^^.f 
were  of  a  yellowish  green  colour.    There  was  pain  m  the  stomach,  but 
no  purging.    He  was  not  seen  by  a  medical  man.    He  had  passed  a 
sleepless  night,  and  complained  much  of  oppression  m  the  legion  ot 
the  heart.    He  died  in  about  eighteen  hours.  ,  +  h\» 

Chronic  Poisoning.— Criminal  poisoners  rarely  resort  to  one  big 
dose  of  antimony  for  their  purpose  ;  they  more  commonly  give  small 

doses  at  intervals.  .  ,     .    ^  4.-  ^:„ov. 

An  account  of  the  effects  thus  produced  by  tartar  emetic  given 
at  intervals  in  small  doses  to  healthy  persons  has  been  published  by 
Mayerhofer  ("Heller's  Archiv.,"  1846,  parts  2.  8,  4,  pp.  100  et  aeq.). 
The  principal  symptoms  are  those  of  gastro-intestmal  catarrh,  viz. 
nausea  and  vomiting  of  mucous  and  bilious  liquids ;  great  depression  ; 
watery  purging,  followed  often  by  constipation  of  the  bowels ;  small, 
contracted,  and  frequent  pulse;  loss  of  voice  and  muscular  strength; 
coldness  of  the  skin,  with  clammy  perspiration;  and  death  trom 
exhaustion.    Several  cases  have  occurred  in  this  country  which  show 
that  tartar  emetic  has  been  thus  criminally  employed.    In  addition  to 
the  cases  of  Ann  Palmer  and  J.  P.  Cook,  there  are  those  of  R.  v. 
M'Mullen  (Liverpool  Sum.  Ass.,  1856)  ;  B.  v.  Freeman  (Drogheda 
Spring  Ass.,  1857) ;  and  the  cases  of  the  James  family  at  Liverpool 
{R.  V.  Winsloiv,  Liverpool  Aut.  Ass.,  1860).     The  prisoner  Winslow 
was  indicted  for  the  murder  of  his  mistress,  Ann  James.    It  was 
clearly  proved  that  antimony  had  been  administered  to  the  deceased, 
not  only  from  the  symptoms,  but  by  the  detection  of  the  poison  in  the 
lu-ine  during  life.     The  deceased  was  at  the  time  labouring  under 
malignant  disease  affecting  the  ctecum  and  stomach,  but  it  was  alleged 
that  her  death  had  been  accelerated  by  antimony.    The  prisoner  was 
acquitted,  owing  to  the  difficulty  of  proving  the  act  of  administration. 
The  poison  had  been  given  at  intervals  in  small  doses,  and  as  deceased 
survived  about  a  fortnight  after  the  last  dose,  it  was  found  only  in 
traces  in  the  various  organs.    The  death  of  this  woman  led  to  the 
exhumation  of  the  bodies  of  three  of  her  relatives  who  had  lived  in  the 
same  house  with  her  and  the  prisoner,  and  had  died  suddenly  some 
months  previously  under  suspicious  circumstances.    The  viscera  of 
these  bodies  were  examined,  and  in  each  case  antimony  was  found 
in  small  quantity,  but  still  extensively  diffused  through  the  organs.  ^  So 
far  as  the  history  of  their  cases  could  be  obtained,  they  were  victims 
of  chronic  poisoning  by  antimony.     This  cause  of  death  was  not 
suspected  at  tlie  time  (see  Guy's  Hosp.  Rep.,  1857  and  1860  ;  also 
R.  V.  Hardman,  I^ancaster  Sum.  Ass.,  1857). 

This  poison,  administered  in  small  doses,  may  occasion  death  by 
reason  of  its  exerting  a  depressing  influence  on  the  heart.  Aged 
persons,  or  those  who  are  debilitated  by  disease,  may  die  under  these 
circumstances  from  a  medicinal  dose  or  doses  which  would  produce  no 
injury  to  strong  and  healthy  adults.  The  effects,  however,  should  be 
clearly  traced  to  the  action  of  the  poison,  and  not  be  owing  to 
exhaustion  as  a  result  of  disease.  In  1853,  a  case  was  referred  to  the 
author  in  which  it  was  supposed  that  two  doses  of  antimonial  wine, 
equal  to  about  three  grains  of  tartar  emetic,  had  caused  the  death  of  a 
man  wlio  was  in  a  diseased  condition  by  its  remote  effects  upon 
the  heart.    No  trace  of  poison  was  found  in  the  stomach  or  tissues  ; 
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there  were  no  symptoms  to  indicate  poisoning,  and  under  these 
circumstances  death  could  not  be  reasonably  attributed  to  the  medicine. 
The  man  died  in  about  twenty  hours,  probably  from  exhaustion  of  the 
vital  powers  as  a  result  of  disease,  and  not  from  the  action  of  this 
substance.  This  only  makes  it  the  more  necessai-y  for  medical  men  to 
be  alive  to  the  possibility  of  crime  under  such  circumstances  of  ill-health. 

Treatment. — If  vomiting  has  not  occurred,  it  should  be  induced 
by  means  of  an  emetic  of  mustard  and  water,  or  by  tickling  the  fauces 
with  a  feather,  or  the  stomach-pump  or  tube  may  be  employed  if  free 
vomiting  does  not  occur.  In  cases  of  poisoning  by  "butter  or  chloride 
of  antimony"  the  stomach-pump  should  not  be  used.  After  the 
stomach  has  been  emptied  a  drachm  of  tannic  acid,  dissolved  or 
suspended  in  warm  water,  may  be  administered,  with  the  object  of 
forming  an  insoluble  tannate  of  antimony.  Opium  should  be  given  to 
relieve  the  pain,  and  ice  may  be  administered  to  allay  the  vomiting  and 
gastric  irritation.  Demulcent  drinks,  such  as  linseed  tea,  almond 
mixture,  and  milk,  may  be  taken,  and  warmth  and  stimulants  should 
be  employed,  if  necessary,  to  overcome  the  depressing  action  of  the 
poison  (Luff). 

Post-mortem  Appearances. — The  preparations  of  antimony  are 
both  irritants,  and  the  chloride  is  almost  a  corrosive.    Hence  corrosion 
possibly  and  certainly  irritation  of  the  stomach  are  to  be  looked  for  ; 
but  it  is  exceedingly  unlikely  that  the  eye  will  reveal  in  any  special  way 
that  it  was  antimony  that  was  the  irritant.    In  the  case  of  the  boy  and 
girl  above  the   bodies  were  inspected  between  four  and  five  days 
after  death.    In  that  of  the  boy  there  was  effusion  of  serum  in  the 
right  pleura ;  the  lower  lobe  of  the  right  lung  posteriorly  was  redder 
than  natural,  and  the  peritoneum  was  injected  from  recent  inflamma- 
tion.   The  mucous  membrane  of  the  duodenum  was  inflamed,  and 
covered  with  a  whitish  yellow  viscid  secretion  ;  this  was  observed 
throughout  the  intestines,  although  the  colour  was  of  a  deeper  yellow 
in  the  large  intestines  :  there  was  no  ulceration.    The  peritoneal  coat 
of  the  stomach  was  inflamed.    The  mucous  membrane  of  this  organ 
was  also  much  inflamed,  especially  about  the  larger  curvature  and 
at  the  cardiac  orifice  ;  but  there  was  no  ulceration.    The  contents  (about 
two  ounces  and  a  half  of  a  dark  bloody  fluid  having  a  shghtly  acid 
reaction)  were  adherent  to  it ;  and  in  one  case  there  was  a  patch  of 
lymph.    The  tests  used  did  not  indicate  the  presence  of  antimony. 
With  regard  to  other  appearances,  the  tongue  was  covered  with  a  white 
fur,  and  appeared  sodden  ;  the  throat  was  not  inflamed  ;  the  windpipe 
and  gullet  had  a  natural  appearance.    On  opening  the  head  the  dura 
mater  was  found  congested  ;  the  longitudinal  sinus  contamed  a  coagulum 
of  lymph  and  but  little  blood.     The  vessels  of  the  surface  o^  the 
brain  were  much  injected  with  dark  blood,  the  whole  surface  having  a 
deep  purple  colour.    Every  portion  of  the  brain,  when  cut,  presented 
many  bloody  points.    The'  cerebellum  and  medulla  oblongata  were  also 
congested  :  there  was  no  effusion  in  the  ventricles  or  at  the  base  ot  the 
brain.    In  the  body  of  the  girl  the  morbid  appearances  were  similar; 
there  were  in  addition  on  the  arms,  legs,  and  neck,  patches  resembling 
the  eruption  of  scarlatina.    The  arachnoid  membrane  was  more  opaque 
than  usual ;  and  on  the  mucous  membrane  of  the  stomach,  where  the 
inflammation  was  greatest,  were  two  or  three  white  spots,  each  about 
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the  size  of  a  split  pea.  .hich  appeared  to  be  the  commencement  of 
ulceration  {Lancet,  April  25th  1846,  P-  4^  '  ^        the  follow- 

At  the  autopsy  made  on  Mr  Bravo  the  day  ^ttei  cleat 

s?:=id\:::;^:S^^^ 

tTg  N^^ttt^^^^^^^^^    careful  examination  Bbowed  no  p^^^^^^^^^^^^^^ 
norlwtion.     The  surface  was  pale  and  y^^^^^^,  ^  ^  ^j^^^ 
the  stomach.    The  whole  of  the  small  intestine  was  1^^^^^^^' 
the  lower  Dart   where  there  were  some  red  spots,     ihis  pait  or 
Z  bowels'contained  yellow  pasty  matter  without  --J^^-^^^^^^ 
of  blood     Subsequent  examination  showed,  m  the  cfEcum,  seveiai 
slXtrs  from'whi^  the  bleeding  had  f  f^^ ^^^^^^^^ 
tliprp  WAS  no  nerforation.    The  remamder  of  the  large  intestine  was 
te  ;  dlepirbl^^^^^^^^^^^^^        but  without  ulceration.    The  contents  were 
loft  dark-red  material,  composed  of  fsecal  matter  mixed  with  blood. 
The  liv  r  and  spleen  w;re  natural,  as  were  also  the  pancreas,  kidneys 
and  other  abdominal  organs.    The  skull  and  the  membranes  of  the 
brain  were  found  quite  natural,  containing  only  the  usual  amoimt  of 
blood.    The  brain-substance  was  also  natural,  and  contained  no  exces- 
s  ve  amount  neither  of  blood  nor  of  watery  fluid.    The  mouth  and  hps 
were  natural,  except  that  the  papilla  at  the  back  of  the  tongue  weie 
somewhat  more  prominent  than  is  usual.   There  was  no  other  appearance 
of  disease  in  the  body,  except  what  has  been  noted. 

In  the  case  of  the  girl  ffit.  16  (above),  an  inspection  was  made 
thirty-six  hours  after  death.  The  throat  appeared  swollen  ;  the  lungs 
were  slightly  congested;  the  heart  was  healthy,  and  contained  about 
six  drachms  of  fluid  blood.  The  stomach  contained  sixteen  ounces  ot 
a  thick  bloody  fluid :  at  the  greater  extremity  the  coats  were  soltened, 
and  blood  was  effused  under  the  mucous  coat  m  several  places.  lUe 
small  intestines  contained  a  simHar  fluid,  with  much  mucus  ;  but  there 
was  no  appearance  of  inflammation.  Only  slight  traces  of  the  poison 
were  found  in  the  contents  of  the  stomach  by  the  usual  tests,  the 
greater  part  having  probably  passed  off  by  vomiting  and  purging 
{Lancet,  1854,  1,  p.  68).  In  animals  poisoned  by  this  substance,  Pavy 
and  the  author  found  general  inflammation  of  the  lower  halt  oi  the 
intestines. 

In  the  above  case  where  the  chloride  had  been  used,  on  inspec- 
tion the  interior  of  the  alimentary  canal,  from  the  mouth  downwards 
to  the  jejunum,  presented  a  black  appearance,  as  if  the  parts  had  been 
charred.  In  general,  there  was  no  mucous  membrane  remaining, 
neither  on  the  stomach  nor  elsewhere ;  only  a  flocculent  substance, 
which  could  be  easily  scraped  off  with  the  back  of  a  scalpel,  leaving  the 
sub-mucous  tissue  and  the  peritoneal  coat.  All  these  parts  were  so  soft 
that  they  were  easily  torn  by  the  fingers.  On  further  inspection,  the 
mucous  membrane  of  the  stomach  was  found  much  corroded.  Near 
the  intestinal  end  there  were  numerous  putty-like  masses.  In  parts  it 
was  of  a  vividly  red  colour,  and  in  other  parts  blackened.  There  was 
no  perforation.    The  duodenum  presented  similar  appearances.  There 
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■was  no  mark  of  corrosion  on  the  lips,  nor  in  the  lower  part  of  the 
gullet.  The  upper  part  of  this  tube,  the  fauces  and  mouth,  could 
not  be  examined.  Antimony  was  found  in  the  putty-like  masses  of 
membrane  as  well  as  in  the  contents  of  the  stomach  and  the  liquid 
swallowed. 

Analysis. — 1.  Tartar  emetic  in  the  solid  state  is  easily  dissolved  by 
fom'teen  parts  of  cold,  and  two  of  boiling  water ;  the  solution  has  a 
faint  acid  I'eaction,  an  acrid  metallic  taste,  and  is  decomposed  by  long 
keeping.  The  salt  is  insoluble  in  alcohol.  2.  The  powder  dropped 
into  sulphide  of  ammonium  is  turned  of  a  deep  orange  colour,  and  is 
thereby  known  from  other  poisonous  metallic  salts.  3.  When  heated 
in  a  reduction-tube,  it  is  charred,  but  does  not,  like  acetate  of  lead, 
melt  before  charring.  The  metal  is  partially  reduced  by  the  carbon  of 
the  tartaric  acid,  and  the  decomposed  mass  has  a  greyisli-blue  metallic 
lustre.  A  metallic  sublimate  is  not  produced  in  this  experiment  by  the 
moderate  heat  of  a  spirit-lamp.  4.  When  boiled  in  water  containing 
one-sixth  part  of  pure  hydrochloric  acid,  and  metallic  copper  is 
immersed  in  the  boiling  liquid,  a  grey  deposit  of  antimony  takes  place 
on  this  metal.  The  colour  of  the  deposit  is  violet-red  if  the  quantity 
is  very  small,  but  the  deposit  is  black  and  pulverulent  if  very  large. 
6.  The  solution  acidulated  with  one-tenth  part  of  hydrochloric  acid 
gives  in  the  cold  a  black  sooty  deposit  of  antimony  on  a  surface  of  tin- 
foil. A  solution  of  arsenic  produces  no  deposit  on  tin  under  these 
circumstances.  A  better  method  of  distinguishing  antimony  from 
arsenic,  or  of  detecting  arsenic  when  mixed  with  antimony,  is  to 
employ  stannous  chloride  with  fuming  hydrochloric  acid.  Both  acids 
of  arsenic,  with  all  their  solid  compounds,  are  immediately  precipitated 
on  boiling  them  in  this  mixture,  as  brown  metallic  arsenic,  whilst 
tartar  emetic  in  powder  produces  no  change  of  colour  nor  precipitate, 
unless  it  contains  some  traces  of  arsenic,  when  the  liquid  will  become 
brown. 

Tartar  Emetic  in  solution. — 1.  On  slowly  evaporating  a  small 
quantity  on  a  slip  of  glass  it  will  crystallise  in  tetrahedra  and  in  other 
derivatives  of  the  regular  octahedron.  If  obtained  from  a  very  diluted 
solution,  this  crystallisation  is  confused,  and  resembles  that  of 
arsenious  acid.  2.  Dihote  nitric  acid  added  to  the  solution,  throws 
down  a  white  precipitate,  soluble  in  excess  of  the  acid;  the  other 
mineral  acids  act  in  the  same  way ;  but,  as  they  precipitate  numerous 
other  metallic  solutions,  there  are  objections  to  them  which  do  not 
hold  with  respect  to  nitric  acid.  The  white  precipitate  thus  formed  is 
easily  and  entirely  dissolved  by  a  solution  of  tartaric  acid.  3.  Ferro- 
cyanide  of  -potassium  does  not  precipitate  the  solution,  whereby 
tartarated  antimony  is  known  from  most  other  metallic  poisons. 
4.  Sidphide  of  ammonium  and  sulphuretted  hydrogen  gas  both  produce 
in  the  solution  an  orange-coloured  precipitate,  dilfering  m  colour  from 
every  other  metallic  sulphide.  The  precipitate  is  not  soluble  m 
ammonia,  but  is  dissolved  by  hot  strong  hydrochloric  acid. 

The  foregoing  tests  merely  indicate  the  presence  of  antimony  ;  but 
this  is  in  reality  the  poison  which  we  have  to  seek.  Tartarated 
antimony  is  the  only  soluble  salt  of  antimony  which  is  likely  to  be  met 
with  in  medicine  or  the  arts.  Should  it  be  required  to  prove  the 
presence  of  a  tartrate,  this  may  be  done  by  filtering  the  liquid  trom 
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which  the  antimony  has  been  precipitated  by  sulphuretted  hydrogen 
gas.    On  evaporating  this  liquid,  cream  of  tartar  may  be  obtained 

In  Uqxdds  contammg  organic  matter.— Tavtav  emetic  is  precipitated 
by  all  forms  of  tannic  acid,  but  not  readily  by  albumen  nor  mucous 
fl"uids;  therefore  it  may  be  found  partly  dissolved  m  the  liquids  of 
the  stomach,  provided  no  antidote  has  been  administered.    As  a  trial 
test,  if  the  liquid  is  much  coloured,  a  portion  of  it  may,  like  arsenic, 
be  submitted  to  dialysis;  tartar  emetic  may  be  thus  obtained  in 
water  in  a  state  sufficiently  pure  for  testing.    The  organic  .Muid 
should  be  filtered,  and  then  strongly  acidulated  with  tartaric  acid.  A 
current  of  sulphuretted  hydrogen  gas  is  now  passed  into  it,  until  there 
is  no  further  precipitation.    The  sulphide  is  collected,  washed,  and 
dried.     If  it  is  sulphide  of  antimony,  it  will  have  an  orange-red 
colour,  it  will  be  insoluble  in  a  solution  of  ammonia,  and  when  dried 
will  be  dissolved  by  boiling  hydrochloric  acid  (forming  terchloride  of 
antimony)  with  the  evolution  of  sulphuretted  hydrogen  gas.  The 
boiling  should  be  continued  for  several  minutes  or  until  the  liquid  is 
colourless.    On  adding  this  solution,  if  not  too  acid,  to  water,  a  white 
precipitate  of  oxychloride  of  antimony  (powder  of  Algaroth,  Merciirius 
Vitce)  falls  down,  soluble  in  tartaric  acid.     This  is  characteristic  of 
antimony.    A  portion  of  the  acid  liquid  may  be  introduced  with  pure 
zinc  and  hydrochloric  acid  into  a  Marsh's  tube  or  apparatus.    The  gas 
which  escapes  at  the  jet  produces  a  black  deposit  on  paper  impregnated 
with  a  solution  of  nitrate  of  silver ;  but  unless  sulphur  is  present  it 
produces  no  change  on  paper  impregnated  with  a  salt  of  lead.  When 
ignited,  it  burns  with  a  pale  yellowish-white  flame,  producing  white 
fumes  of  sesquioxide  of  antimonj^    Porcelain,  or  glass,  depressed  on 
the  flame,  receives  a  black  deposit  of  reduced  metallic  antimony, 
with  greyish-coloured  layers  of  oxide  at  the  circumference.  There 
is  no  metallic  lustre,  such  as  is  produced  by  arsenic,  under  similar 
circumstances,  but  on  examining  the  reverse  side  of  the  glass,  a  dim 
metallic  lustre  will  be  perceptible.    This  deposit,  unlike  arsenic,  is 
not  dissolved  by  a  solution  of  bleaching  powder.    If  a  current  of  the 
gas  is  heated  to  redness  while  passing  through  the  tube,  a  tin-white 
ring  of  metallic  antimony  will  be  deposited  close  to  the  heated  spot. 
This  is  much  more  fixed  than  the  deposit  of  arsenic,  and  cannot,  like  it, 
be  resolved  into  a  white  sublimate  of  octahedral  crystals.    If  the  gas  is 
made  to  pass  through  a  small  quantity  of  fuming  nitric  acid,  it  is 
decomposed,  the  antimony  is  oxidised,  and  may  be  obtained  as  a  white 
insoluble  residue  on  evaporation.    A  solution  of  nitrate  of  silver  pro- 
duces no  change  of  colour  in  this  deposit ;  but  if  one  or  two  drops  of 
ammonia  are  added,  there  is  a  black  precipitate  of  antimonide  of  silver. 

The  following  method  of  detecting  antimony,  when  dissolved  in  any 
organic  liquid,  is  based  upon  electrolysis,  by  which  copper  and  other 
metals  may  be  detected  under  similar  circumstances.  Acidulate 
a  portion  of  the  suspected  liquid  with  hydrochloric  acid,  and  place 
it  in  a  shallow  platinum  capsule.  Touch  the  platinum,  through  the 
acid  liquid,  with  a  piece  of  zinc.  Wherever  the  metals  come  in  contact, 
metallic  antimony,  in  the  state  of  a  black  powder,  is  deposited  on  the 
surface  of  the  platinum.  The  liquid  should  be  i)oured  off,  and  the 
capsule  thoroughly  washed  with  distilled  water.  This  may  be  eftected 
without  disturbing  the  deposit.    A  small  quantity  of  sulphide  of 
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ammonium  poured  on  the  black  deposit,  speedily  dissolves  it  when 
heated,  and  on  evaporation  an  orange-red  sulphide  of  antimony  remains. 
This  may  be  dissolved  by  a  few  drops  of  strong  hydrochloric  acid,  and  on 
adding  the  acid  liquid  to  water,  an  oxychloride  of  the  metal  is  precipi- 
tated. By  this  process  antimony  in  small  quantity  may  be  detected 
in  any  liquid  containing  organic  matter.  In  pLice  of  sulphide  of 
ammonium,  strong  nitric  acid,  or  a  solution  of  permanganate  of 
potassium,  may  be  employed  to  oxidise  the  metallic  deposit  and  the 
dry  residue  treated  as  described  below. 

In  the  tissues. — The  antimony  may  be  deposited  in  the  organs,  in 
such  manner  that  neither  the  sulphuretted  hydrogen  nor  the  electrolytic 
process  will  yield  any  satisfactory  results.    The  liver  or  other  organ 
should  be  finely  cut  uj),  and  boiled  in  a  mixture  of  one  part  of  hydrochloric 
acid  and  five  parts  of  water.   After  some  time,  the  liquid  may  be  tested 
by  introducing  into  it  a  slip  of  polished  copper-foil  free  from  antimony.  If 
antimony  is  present  in  small  quantity,  the  copper  will  acquire  a  reddish 
or  violet-coloured  deposit  on  its  surface:  if  in  large  quantity,  the 
deposit  will  be  grey  with  a  metallic  lustre,  or  sometimes  in  the  state  of 
a  black  powder.    The  deposit  may  be  removed  from  the  copper  by 
boiling  with  a  dilute  solution  of  permanganate  of  potassium,  and  the 
solution  thus  obtained  may  be  tested  for  antimony.   These  deposits  do 
not  yield  octahedral  crystals  like  those  obtained  from  arsenic.    A  shp 
of  tin-foil  may  be  suspended  in  the  cold,  in  another  portion  of  the  acid 
liquid,  diluted  so  that  the  hydrochloric  acid  forms  only  one-tenth  part 
by  measure.    Either  immediately,  or  in  the  course  of  a  few  hours,  it 
antimony  is  present,  the  tin  is  covered  with  a  black  deposit  of  meta  he 
antimony.    As  arsenic  is  not  deposited  on  pure  tm  under  similar 
circumstances,  this  furnishes  a  ready  method  of  detecting  the  admix- 
ture of  antimony  with  arsenic.    These  may  be  regarded  as  trial  tests. 
For  the  demonstration  of  the  presence  of  antimony,  when  in  mere 
traces,  we  may  resort  to  the  following  process,  by  which  antimony  may 
be  completely  separated  from  organic  substances.  Coil  a  portion  of  zinc- 
foil  round  a  portion  of  platinum-foil,  and  introduce  the  two  metals  into 
the  hydrochloric-acid  decoction  of  the  tissues,  just  sufficiently  diluted  to 
prevent  too  violent  an  action  on  the  zinc.   Warm  the  organic  hquid  and 
suspend  the  coils  in  it.    Sooner  or  later,  according  to  the  quantity  of 
antimony  present,  the  platinum  will  be  coated  with  an  adhering  black 
powder  of  metallic  antimony.    Wash  the  platmum-foil  and  digest  it  in 
strong  nitric  acid.  So  soon  as  the  black  deposit  of  antimony  is  dissolved 
from  L  urface,  the  platinum  may  be  removed.  Add  a  few  drops  of  nitric 
acid^  and  evaporate  the  acid  liquid  to  dryness.  The  residue  redissolved 
^  hVdrochloL  acid,  and  the  solution  diluted  and  treated  with  a  current 
of  sulnhuretted  hydrogen,  will  yield  the  orange-red  sulphide  of  anti- 
Iny  '^  Th    black  deposit  of  antimony  is  also  readily  dissolved  from 
platinum-foil  by  sulphide  of  ammonium,  yielding  on  evapora  ion  oran^e- 
?ed  sulphide  of  antimony,  soluble  in  hot  strong  hydrochloric  acid 
When  kept  for  a  few  days  in  contact  with  water  and  air,  the  black 
metaUic  deposit  is  sometimes  converted  into  a  white  oxide,  and  entirely 
Ssappears.    Antimony  in  the  metallic  state  is  so  easily  procured  from 
a  small  quantity  of  material,  by  one  or  other  of  the  above-mentioned 
mo^es  et  that  on  no  account  should  they  be  omitted.    The  procming 
?  the  me  al  may  be  made  subsidiary  to  the  procurmg  of  the  sulphide, 
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as  the  metal  can  be  easily  oxidised  and  ^^''^^^^^^^^ 

pure  form,  and  obtained  entirely  free  ^•^"^'^f '""V  n  Sied  h td^^^^^^^ 
on  a  small  quantity  of  a  coloured  precipitate  by  sulphuretted  h^diogen 
alone,  would  be  most  unsatisfactory  as  chemical  evidence 

It  is  in  all  cases  best,  however,  to  destroy  the  organic  ^nattei 
previous  to  testing  for  antimony.    This  may  be  done,  as  descubed 
Tder  "Arsenic"  (p.  529).  by  means  of  chlorate  of .Pf — 
organic  matter-liquid  or  solid-may  be  heated  with  sulpl  uuo  acid 
and  successive  additions  of  nitrate  of  potassium  made  till  a  cieai 
and  almost  colourless  solution  is  obtained.    This  may  then  be  gently 
heated  till  the  white  fumes  of  sulphuric  acid  almost  cease  to  be  evolved. 
The  residue,  when  diluted  with  water,  may  be  examined  by  the  above 
tests.    It  must  be  remembered  that  the  discovery  of  antiniony  in  the 
contents  of  a  stomach  is  by  no  means  a  proof  of  its  having  been  taken 
or  administered  as  a  poison,  since  tartar  emetic  is  frequently  prescribed 
as  a  medicine,  and  often  taken  as  such  by  persons  of  their  own  accord. 
We  could  only  suspect  that  it  existed  as  a  poison,  or  had  caused  death, 
when  the  quantity  present  was  large,  and  there  were  correspondmg 
appearances  of  irritation  in  the  stomach  and  bowels.    The  presence  ot 
any  quantity,  if  not  lawfully  administered  as  a  medicine,  is  always  a 
suspicious  fact  and  demands  explanation.    In  two  cases  of  criminal 
administration  in  small  doses,  the  quantity  found  m  each  body  did  not 
exceed  three  grains.    The  mere  discovery  of  it  in  a  medicinal  mixture 
cannot  of  itself  be  evidence  of  an  intent  to  poison. 

The  detection  of  antimony  in  the  tissues  does  not  necessarily  indicate 
that  it  has  been  criminally  administered  nor  that  it  has  caused  death ; 
but  its  presence  should  be  reasonably  accounted  for,  as  antimony  may 
have  been  unlawfully  administered.  In  several  cases  of  suspected 
death  from  poison,  deposits  on  copper,  evidently  of  an  antimonial 
nature,  have  been  obtained  from  the  liver  or  tissues.  On  inquiry  it  has 
been  found  that  antimonial  medicines  had  been  taken  shortly  before 
death.  Conversely,  when  no  antimony  is  found,  or  the  metal  is  present 
in  the  tissues  in  minute  quantity,  it  is  still  consistent  with  medical 
experience  and  observation  that  the  person  may  have  died  from  anti- 
mony. The  case  of  Mrs.  Peters,  of  Yeovil  (July,  1860),  furnishes  a 
remarkable  illustration  of  this  fact. 

This  lady  had  symptoms  during  her  ilhiess  which  were  referred  by  her  medical 
attendants  to  the  effects  of  small  doses  of  antimony.  Antimony  was  found  m  the 
urine  by  them  as  well  as  by  Herapath  :  but  after  death  (i.e.  m  about  nme  days)  no 
antimony  was  found  in  the  tissues  nor  any  part  of  the  body.  Upon  this  fact,  and 
the  evidence  of  co-existing  disease,  it  was  alleged  that  she  had  died  from  disease 
and  not  from  poison.  The  jury  returned  a  verdict  to  the  effect  that  her  death  had 
been  accelerated  by  irritant  poison  {Med.  Times  and  Qaz.,  1860,  2,  pp.  190,  271, 
and  317). 

The  case  is  important  in  this  respect ;  it  shows  that  antimony  may 
be  found  in  an  evacuation,  and  that  death  may  be  accelerated  by  the 
metal ;  but  although  the  person  may  die  within  nine  days,  none  may 
be  detected  in  the  body. 

From  the  first  vomit  of  Mr.  Bravo.  Bedwood  obtained  antimony 
equivalent  to  ten  grains  of  tartar  emetic.  Antimony  was  also  detected 
in  the  liver,  and  in  fluid  taken  from  the  large  intestines  of  the  deceased, 
but  not  in  the  contents  of  the  stomach.    Traces  of  the  metal  were 
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also  discovered  in  the  urine  passed  during  life.  Redwood  was  of 
opinion  that  at  least  twenty  grains  of  tartar  emetic  had  been  taken  by 
the  deceased.  A  verdict  of  wilful  murder  by  some  unknown  person 
was  returned,  no  tartar  emetic  being  traced  into  the  hands  of  the 
deceased  nor  of  any  other  person  about  him.  It  was  also  known  that 
Mr.  Bravo  was  well  read  in  medical  jurisprudence,  and  was  acquainted 
with  the  poisonous  nature  of  tartar  emetic.  Some  months  after  the 
return  of  the  above  verdict,  evidence  came  into  possession  of  Sir  Thomas 
Stevenson,  who  watched  the  medical  aspects  of  the  case  at  the  inquest 
on  behalf  of  one  of  the  persons  living  in  the  same  house  as  deceased, 
showing  that  Mr.  Bravo  had  tartar  emetic  in  his  possession  within  six  or 
seven  weeks  of  his  decease.  He  had  purchased  a  large  number  of  quack 
powders,  extensively  advertised  as  a  cure  for  dipsomania,  and  received 
instructions  that  these,  if  administered  too  freely  to  his  wife,  would 
cause  vomiting.  It  is  possible  that  these  powders — each  of  them  con- 
sisting of  half  a  grain  of  tartar  emetic  with  a  pink  vegetable  pigment — 
may  have  been  taken  in  fatal  amount  by  the  deceased,  who  was 
unaware  of  their  poisonous  nature,  for  the  purpose  of  causing  ejection 
of  the  laudanum  which  he  had  admittedly  taken.  It  is  probable  that 
the  laudanum  would  delay  the  ejection  of  the  tartar  emetic,  and  thus 
increase  the  liability  to  a  fatal  result. 

So  far  as  the  chloride  alone  is  concerned, — 1.  If  any  portion  of  the 
chloride  is  left  in  the  vessel,  it  may  be  tested  b^  adding  a  few  drops  to 
a  large  quantity  of  water,  when  the  whitish-yellow  oxychloride  will  be 
precipitated:  the  supernatant  liquid  will  contain  hydrochloric  acid, 
which  may  be  detected  by  nitrate  of  silver.  2.  The  precipitated  white 
oxychloride  is  dissolved'  by  a  solution  of  tartaric  acid.  3.  This  acid 
solution  is  precipitated  of  an  orange-red  colour  by  a  current  of 
sulphuretted  hydrogen  gas. 

Cases.— An  extraordinary  ti-ial  for  murder  by  aUeged  poisoning  with  this  sub- 
stance took  place  at  AnnapoUs,  U.S.,  in  1871.    Mrs.  Wharton  was  charged  with 
poisoning  her  friend  General  Ketchum.    The  trial  lasted  fifty-two  days,  and  a  huge 
amount  of  scientific  evidence  was  brought  forward  for  the  prosecution  and  defence, 
apparently  owing  to  the  high  social  position  of  the  parties ;  for  there  is  nothing, 
medicallv  speaking,  in  the  case  itself  that  might  not  have  been  settled  m  forty- 
eight  hours     The  General  died  after  a  short  illness,  but  the  symptoms,  taken  as  a 
whole,  bore  no  resemblance  to  those  observed  in  poisonmg  with  antimony,  although 
poisoning  was  suspected  during  life.    The  appearances  m  the  body  proved  nothing 
for  or  alainst  antimonial  poisoning,  and  some  physicians  of  experience  deposed 
that  the  symptoms  and  appearances  were  consistent  with  disease  aaecting  the 
membranes  of  the  brain  and  spinal  marrow.   On  exammmg  the  chemical  evidence 
it  appears  that  sulphide  of  ammonium  alone  was  employed  for  the  detection  of 
antiS^ony,  and  a  red-brown  sulphide  resembbng  that  of  antimony  was  obtamed 
butTe  quantity  obtained  as  sulphide  was  only  four-tenths  of  a  gram,  estimated  as 
equivalent  to  IgM-teMs  of  a  grain  of  tartar  emetic.    Thus  J^^^^^J,™!^^^^^^^^ 
brought  out  only  a  fraction  of  a  grain,  not  amounting  to  J^f* 
quantity  said  to  be  present;  and  no  separation  of  antimony  m  the  metel^° 
was  made  to  corroborate  the  inference  drawn  from  the  coloured  precipi  ate  produced 
by  sulphuretted  hydrogen.    No  chemical  results  were  produced  m  ^ouit,  although 
twenty  gi-ains  woidd  have  aUowed  of  the  production  of  metaUic  ^^t^^^^J  J*^^^ 
^nutes  by  copper,  tin,  zinc,  and  platinum,  or  by  Marsh's  process.    The  evidence 
Santimony  was  really  there  was  not  satisfactoiy,  and  that  twenty  gi-ams  weie 
preLnt  S  thUtomach  wa   whoUy  unproved.     The  chemical  evidence  does  not 
theSfore  conflict  with  the  pathological  evidence,  for  it  failed  to  show  with  cleai- 
ness  and  dSctness  the  pWce^nd  proportion  of  the  poison  sa^  to  have  been 
found.    The  prisoner  was  acquitted  {Amer.  Jour.  Med.  Sc.,  April,  1872,  p.  32J). 
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R  V  Mntchett  Armagh  Assizes,  March,  1904,  it  was  stated  that  the  tartar 
emetic  was  bought  for  dosing  cattle.  Luckily  for  the  unfortiinato  man,  the  poisou 
was  put  into  the  cup  in  such  an  excessive  quantity  that  when  taken  it  had  the 
effect  of  causing  him  to  become  violently  ill  and  vomit.  The  man  managed,  with 
assistance,  to  get  away  to  the  house  of  another  brother  and  was  there  put  to  bed. 
He  was  in  a  critical  condition,  and  was  attended  by  a  doctor  for  some  time.  The- 
victim  recovered,  and  gave  evidence  that  the  tea  was  bitter  to  the  taste,  and  when 
his  sister-in-law's  attention  was  withdrawn  he  threw  the  remains  of  it  away.  He- 
was  subsequently  taken  violently  ill,  being  sick  and  vomiting  {vide  also  B.  v. 
Klosoiushi,  p.  378,  anU). 

Two  women,  mother  and  daughter,  were  tried  {R.  v.  WalUa  and  Wallis,  Wor- 
cester Sum.  Ass.,  1883),  for  the  murder  of  the  illegitimate  infant  of  the  younger 
prisoner  by  means  of  terchloride  of  antimony,  but  acquitted,  there  being  no  suffi- 
cient evidence  of  administration.  It  was  at  first  supposed  that  the  child  had  died 
from  poisoning  by  a  solution  of  perchloride  of  iron,  which  was  detected  in  the 
stomach  by  a  medical  man.  Sii'  Thomas  Stevenson  found  antimony  in  the  viscera, 
and  also  in  the  matters  vomited  and  passed  from  the  bowels  of  the  child.  The 
perchloride  of  iron  was  merely  an  impurity  always  present  in  commercial  liquid 
butter  of  antimony. 

Poisoning  by  Bismuth  Salts. 

Bisiimth  Subnitrate — Suhnitrate  of  Bisimitli — Pearl  White — Magis- 
tet'y  of  Bisnmth. — This  substance,  in  a  dose  of  120  grains,  caused  the 
death  of  an  adult  in  nine  days.  There  was  a  strong  metallic  taste  in 
the  mouth,  burning  pain  in  the  throat,  vpith  vomiting  and  purging, 
coldness  of  the  surface,  and  spasms  of  the  arms  and  legs.  On 
inspection,  the  throat,  windpipe,  and  gullet  were  found  inflamed ;  and 
there  was  inflammator}'  redness  in  the  stomach  and  throughout  the 
intestinal  canal  ("  Sobernheim,"  p.  335).  In  a  case  mentioned  by 
Traill,  a  man  took  by  mistake  six  drachms  of  the  subnitrate  in  divided 
doses  in  three  days.  He  suffered  from  vomiting  and  pain  in  the 
abdomen  and  throat  ("Outlines,"  p.  115).  These  cases  are  sufficient 
to  prove  that  a  substance  which  is  but  slightly  soluble  in  water  may 
exert  a  powerfully  poisonous  action.  The  oxide  and  subnitrate  of 
bismuth,  owing  to  imperfect  washing,  are  sometimes  contaminated  with 
arsenic  in  the  form  of  arsenic  acid ;  and  as  the  symptoms  produced  by 
large  doses  have  closely  resembled  those  caused  by  arsenic,  the 
symptoms  may  have  been  due  to  this  impurity. 

Analysis. — The  subnitrate  is  a  whitish,  chalky-looking,  non-crys- 
talline powder,  insoluble  in  water,  soluble  in  hydrochloric  acid,  and 
again  precipitated  white  by  dilution  with  water ;  the  white  precipitate  is 
insoluble  in  tartaric  acid,  and  is  blackened  by  a  solution  of  sulphuretted 
hydrogen,  or  by  sulphide  of  ammonium.  A  solution  of  the  substance 
in  nitric  acid  gives  no  precipitate  with  diluted  sulphuric  acid. 

Arsenic  may  be  detected  by  dissolving  the  subnitrate  in  slightly 
diluted  hydrochloric  acid  and  introducing  it  into  Marsh's  apparatus. 
The  arsenical  flame  is  apparent  on  combustion,  and  the  usual  deposits' 
may  be  obtained  on  glass  and  porcelain.  The  products  of  combustion, 
may  be  collected  and  tested  by  the  processes  described  for  arsenic 
This  impurity  in  the  subnitrate  may  modify  a  conclusion  respectin<^ 
tlie  presence  of  traces  of  arsenic  in  a  body  when  bismuth  has  been 
Hdm.mstered  medicinally  {Brit,  and  For.  Med.  Chir.  Rev.,  October, 

Cases.-So  far  as  the  editor  is  aware,  a  case  of  genuine  bismuth  poisoning  of  a 
fatal  or  even  a  severe  character  has  yet  to  bo  recordcd-free,  that  is,  from  any 
suspicion  of  arsenical  admixture. 

M.J. — VOL.  II.  gg 
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Poisoning  by  Osimium. 

Osmium  tetroxide,  commonly  known  as  osmic  acid,  is  a  highly 
poisonous  substance,  and  accidents  have  occasionally  resulted  from  its 
use  in  scientific  investigations.    It  is  a  transparent,  glistening,  crystal- 
line body,  melting  like  wax  in  the  hand,  beginning  to  sublime  at  a 
moderate  heat,  and  boiling  at  212°  F.    It  does  not  redden  litmus,  and 
has  a  caustic,  burning  taste.    Its  odour  is  most  penetrating,  and  some- 
what like  that  of  chlorine  or  of  iodine.    The  vapour,  even  in  minute 
quantities,  causes  serious  inflammation  of  the  lungs  when  inhaled.  It 
also  attacks  the  eyes,  so  that  the  experiment  of  volatilising  osmium  in 
the  blowpipe  is  an  operation  attended  with  great  danger.    Deville,  who 
performed  the  operation  twice,  was  rendered  almost  blind  for  twenty- 
four  hours  by  having  become  exposed  accidentally  to  the  vapour  of  the 
tetroxide.  This  substance  produces  violent  pain  and  inflammation  of  the 
coniunctivffi;  and  vision  may  be  permanently  injured  by  the  subsequent 
reduction  of  a  film  of  metallic  osmium.     The  tetroxide  also  acts 
violently  on  the  skin,  causing  painful  eruptions. 


Poisoning  by  Chbomium. 
Source  and  Method  of  Occurrence —Chromium,  in  the  shape 

of  bichromate  of  potassium,  is  manufactured  in  very  large  quantities  lor 
use  in  tlie  arts  ;  for  all  that,  cases  of  poisoning  by  it  are  not  common. 

Battery  solutions,  consisting  of  a  mixture  of  the  bichromate  and 
sulphuric  acid,  are  practically  solutions  of  chromic  acid.  In  1892,  a 
man  committed  suicide  by  swallowing  a  battery  fluid  of  this  nature. 

In  1891,  two  deaths  from  bichromate  of  potassium  were  registered  m 
England  and  Wales.    In  1901,  two  accidental  deaths  from  bichromate 

were  registered.  ^    •  l 

Chroniate  of  Lead  (chrome  yellow)  is  a  powerful  irritant  poison  a 
dose  of  a  few  grains  of  this  pigment  l^as  proved  fatal  (see  case  of  two 
boys,  "  N.  Syd.  Soc.  Bien.  Retrospect,"  1873-4,  p.  452) 

Toxicity  and  Fatal  Dose.- A  medical  man,  who  had  inadvertently 
tasted  a  solution  of  bichromate  of  potassium,  suffered  from  severe 
symptoms  resembling  those  of  Asiatic  cholera  (Pro.  Jot.-  December 
24th  1851,  p.  700).  Wood  furnished  the  author  with  the  particulars  of  a 
case  in  which  two  drachms  of  this  substance  destroyed  the  life  of  a 

"T^pioms:^^^^^^^^  -ually  acts  as  a  powerM  irntant.  .  In 

the  fiJTtwo  hours  a  woman  suffered  from  violent  vomiting  and  purging, 
h  vSiSd  rtters  being  of  a  yeUow  colour.    When  ^^^^.^^^^^ 
in  a  dying  state,  pulseless,  unconscious,  and 

effort  The  skin  was  cold,  the  lower  lip  swollen  and  purple  and  the 
tongue  swollen.  Occasionally  these  irntant  symptoins  -e  not  P-^^^^^^^ 
and  the  drug  acts  by  its  evil  effects  on  the  nervous  system  aftei  absoiption 

^''^:J^L  state  of  fine  powder  or  in  a  — d  sdu^^^^^ 
also  a  local  irritant  action  on  the  skin  and  on  par  s  from  ^^^^^^^^^^ 

::^e%rd''—  ofel''^^ 

face!    According  to  recent  observations,  workers  m  chrome  factories- 
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of  wliicli  there  are  very  few  in  the  world— suffer  from  a  peculiar  irritation 
of  the  septum  of  the  nose,  apparently  due  to  the  action  of  bichromate  of 
potassium,  which  leads  to  a  perforation  of  the  nasal  septum  (Lancet, 
1882, 1,  p.  169).  Chromic  acid  is  a  powerful  corrosive  poison  destroy- 
ing all  organic  textures  {Pharm.  Jour.,  January,  1872,  p.  568). 

Treatment.— Must  he  on  general  principles  {vide  pp.  dob  et  seq.) ; 
there  is  no  specific  antidote.  •      i   i  i.i 

Post-mortem  Appearances.— In  the  case  mentioned  above  the 
chief  appearances  were,  a  dark  and  liquid  state  of  the  blood ;  the 
mucous  membrane  of  the  stomach  was  in  great  part  destroyed,  of  a  dark 
brown  colour  approaching  to  purple  ;  the  duodenum  at  its  upper  part 
of  a  florid  red  colour,  and  at  its  lower  part  much  corrugated,  as  well  as 
the  upper  half  of  the  jejunum.  •    i  i,  -i. 

Analysis.— Bichromate  of  potassium  may  be  recognised  by_  its 
orange-red  colour,  as  well  as  by  the  intense  yellow  colour  which  it  gives 
to  water  when  dissolved.  Its  solution  gives  a  deep  red  precipitate  with 
nitrate  of  silver,  a  pale  yellow  with  nitrate  of  barium,  and  a  bright 
3'ellow  with  salts  of  lead.  .  -e  j    •  i  -u  j 

If  a  dilute  solution  of  potassium  bichromate  be  acidified  with  hydro- 
chloric acid,  and  sulphurous  acid  then  added,  a  green  colour  is  produced, 
due  to  the  formation  of  chromium  chloride.  A  similar  effect  is  produced 
by  substituting  alcohol  for  sulphurous  acid,  and  subsequently  warming 
the  mixture  (Luff). 

Cases.— A  man,  set.  64,  was  found  dead  in  his  bed  twelve  hours  after  he  had 
gone  to  rest ;  he  had  been  heard  to  snore  loudly  during  the  night,  but  this  had 
occasioned  no  alarm  to  his  relatives.  When  discovered  he  was  lying  ou  his  left 
side,  his  lower  Ihnbs  being  a  little  di-awn  up  to  his  body  ;  his  countenance  was  pale, 
placid,  and  composed  ;  the  eyes  and  mouth  closed  ;  the  pupils  dilated  ;  no  discharge 
fi-om  any  of  the  outlets  of  the  body ;  no  marks  of  vomiting  or  purging,  nor  any 
stain  upon  his  hands  or  person,  nor  upon  the  bed-linen  or  furnitiu-e.  The  sui-face 
was  moderately  warm.  Some  dye-stuff,  in  the  form  of  a  black  powder,  was  found 
in  his  pocket.  On  inspection,  the  brain  and  its  membranes  were  healthy  and 
natiu-al ;  there  was  neither  congestion  nor  effusion  in  any  part.  The  thoracic  viscera 
were  healthy,  as  well  as  those  of  the  abdomen,  with  the  exception  of  the  liver, 
which  contained  several  hydatids.  A  pint  of  a  turbid  inky-looking  fluid  was  found 
in  the  stomach.  The  mucous  membrane  was  red  and  vascular,  particularly  at  the 
union  of  the  greater  end  with  the  guUet :  this  was  ascribed  to  the  known  intemperate 
habits  of  the  deceased.  In  the  absence  of  any  obvious  cause  for  death,  poison  was 
suspected ;  and  on  analysing  the  contents  of  the  stomach,  they  were  found  to  contain 
bichromate  of  potassium.  The  dye-powder  taken  from  the  man's  pocket  consisted 
of  this  salt  mixed  with  cream  of  tartar  and  sand.  It  is  remarkable  that  in  this 
case  there  was  neither  vomiting  nor  purging.  The  salt  does  not  appear  to  have 
operated  so  much  by  its  irritant  properties,  as  by  its  effects  on  the  nervous  system. 
This,  however,  is  by  no  means  an  unusual  occurrence,  even  with  irritants  far  more 
powerful  than  bichromate  of  potassium  {Med.  Gaz.,  vol.  33,  p.  734). 

A  boy  recovered  from  the  effects  of  a  dose  of  bichromate  of  potassium,  but  only 
after  the  lapse  of  four  months.  The  first  symptoms  were  pain,  vomiting,  dilated 
and  fixed  pupils,  cramps  in  the  legs,  and  insensibility.  His  recovery  was  due  to 
early  and  active  treatment  (Guy's  IIosp.  Eep.,  1850,  p.  21G).  Another  case,  in 
which,  owing  to  timely  treatment,  a  man,  set.  37,  recovered  from  a  large  dose  of  the 
salt,  was  communicated  to  the  author.  It  seems  that  with  suicidal  intent  the  man 
swallowed  about  two  ounces  of  the  bichromate  in  solution,  mixed  with  pearlash. 
In  about  two  hours  he  was  seen  by  Andrews,  and  he  was  then  apparentlj^  in  a 
dying  state.  He  was  suffering  chiefly  from  severe  cramps,  the  pupils  wore  dilabed, 
the  pulse  was  scarcely  perceptible,  and  there  was  vomiting  and  purging  of  greenish- 
coloured  evacuations.  The  stomach-pump  was  used,  and  olive  oil  and  diluents 
were  given.  In  about  nine  hours  the  urgent  symptoms  abated,  and  the  man 
complaiaed  only  of  great  paiu  in  the  shoulders  and  legs.    There  was  no  gastric 
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irritation  nor  tenderness  of  the  al)domen.  He  was  discliarged  cured  at  the  end 
of  a  week. 

A  fatal  case  ocoiu'red  at  Liverpool  in  which  a  woman,  set.  21,  obtained  and 
swallowed  as  a  cure  for  neuralgia  a  quarter  of  an  ounce  of  bichromate  of 
potassium.  She  took  it  on  the  advice  of  an  ignorant  person  who  had  written  the 
name  of  the  drag  on  paper  as  "  Bichromide,"  and  the  chemist  dispensed  bichromate 
instead  of  bromide,  which  was  the  original  intention  of  Lhe  adviser.  The  husband 
mixed  the  quantity  advised  by  his  brother-in-law,  and  gave  it  to  his  wife,  without 
reading  the  label.  He  first  tasted  it  and  found  it  very  bitter,  but  the  deceased  said 
"  Never  mind  if  it  will  cure  me,"  and  drank  it  eagerly.  She  at  once  complained  of 
sickness  and  bui-ning,  and  commenced  to  vomit.  The  doctor  was  called  in,  and  on 
his  advice  the  woman  was  removed  by  her  husband  in  a  cab  to  the  Stanley 
Hospital,  where  she  expired  at  six  o'clock  the  following  evening.  Verdict  of 
coroner's  jury,  misadventure. 

In  the  Pharm.  Jour.,  December  19th,  1896,  p.  542,  is  an  account  of  an  inquest 
held  on  a  woman,  set.  29,  who  took  "  a  spoonful "  out  of  "  twopennyworth  "  of  the 
salt.  A  few  minutes  later  she  complained  of  violent  pains  in  the  stomach,  and 
commenced  vomiting.  Her  husband  prepared  an  emetic  of  mustard  and  water,  bvit 
she  refused  to  take  it.  The  salt  was  taken  about  10  p.m.,  and  the  woman  died  about 
4  p.m.  next  day.  Dr.  Howie  found  her  suffering  from  great  collapse  twelve  hours 
after  the  dose  was  taken.  She  was  livid  and  her  pulse  was  rapidly  failing.  At 
the  inquest  Dr.  Howie  said,  she  died  from  "asphyxia  and  paralysis  of  the  brain 
centres."    Verdict,  misadventui-e. 

A  case  of  suicidal  poisoning  by  chromic  acid  is  reported  in  the  PJiarm.  Jour., 
March  17th,  1894,  p.  791.    The  acid  was  kept  to  supply  a  battery. 


Poisoning  by  Iron  Salts. 
Source  and  Method  of  Occurrence.— Iron  salts  are  amongst 

the  most  valuable  drugs  in  the  pharmacopoeia,  and  there  are  very  many 
pharmacopoeial  preparations  of  them.  The  sulphate  and  the  perchloride 
are  the  two  which  form  the  basis  of  most  of  these  preparations,  and  it 
is  from  these  two  salts  that  cases  of  poisoning  arise.  One  case  is  tabled 
by  the  Eegistrar- General  in  1901.  . 

Ferrous  Sulphate,  or  Su^jh  ate  of  Iron— Copperas,  or  Green  Vitriol  — 
This  compound  has  been  several  times  administered  with  malicious 
intention.  One  death  from  it  took  place  in  1837-8,  and  another  m 
1869  was  the  subject  of  a  criminal  trial  in  France.  A  man  was  con- 
victed of  having  killed  his  wife  and  his  son  by  administering  to  them 
ferrous  sulphate  in  coffee  (Bouchardet,  "Ann.  de  Therap.,"  1872, 

P-  146).  .  ^  .  . 

Green  vitriol  or  copperas  is  sometimes  given  as  an  abortive,  and  m 
this  connection  the  tincture  of  the  perchloride  is  advertised  largely  under 

the  name  of  steel  drops.  p       j  j 

A  suspicious  case  is  reported  in  which  a  woman  far  advanced 
in  pregnancy,  but  enjoying  good  health,  was  suddenly  seized  at  mid- 
night with  vomiting  and  purging,  and  died  m  about  ourteen  hours. 
The  body,  which  had  been  buried,  was  disinterred,  and  iron  lound  in 
large  quantities  in  the  viscera  {vide  also  "  Abortion,'  p.  178) . 

Copperas  is  said  to  have  proved  fatal  to  sheep^  It  had  been  mixed 
with  the  pulp  of  beet-root  for  cattle  food  {Med.  Times  and  Gaz.,  18bB, 

^'  ^F^errl' Chloride— Solution  andTinctvre  of  Perchloride  of  Iron.— Thin 
last  is  an  acid  solution  of  ferric  chloride  in  rectified  spirit ;  it  is  ol  a  red- 
brown  colour,  and  is  much  used  in  medicine.  The  liquor  is  also  made, 
but  without  spirit,  and  also  a  stronger  wateiy  solution. 

A  case  was  reported  to  the  Westminster  Medical  Society,  m  1842, 
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in  which  a  girl,  ffit.  15,  five  months  advanced  in  pregnancy,  swallowed 
an  ounce  of  the  tincture  of  perchloride  of  iron  in  lour  doses  in  one  day 
for  the  purpose  of  inducing  abortion.    Great  irritation  of  the  whole 
urinary  system  followed  ;  but  this  was  speedily  removed  :  and  she 

recovered.  .    _  i-  +i,^a 

There  are  three  recognised  pharmaceutical  preparations  ot  this 
substance.  The  stronger  liquor  of  perchloride  of  iron  of  the  British 
Phai-macopceia  contains  about  160  grains  of  ferric  chloride  m  each  fluid 
ounce.  The  liquor  and  the  tincture  respectively  of  perchloride  ot  iron 
are  of  equal  strengths— one-fourth  that  of  the  stronger  solution— and 
contain  each  forty  grains  of  the  chloride  in  a  fluid  ounce,  their  otticial 
doses  are  five  to  fifteen  minims.  .  . 

The  perchloride  of  iron  has  been  used  as  an  injection  m  uterine 
diseases ;  but  it  is  a  most  powerful  local  irritant,  and  in  one  instance 
caused  death  by  inducing  peritonitis.  The  mucous  membrane  of  the 
uterus  was  stained  of  a  deep  black  colour,  and  iron  was  readily  detected 
in  its  substance  {Amer.  Jour.  Med.  Sci.,  April,  1870,  p.  566). 

At  the  Lincoln  Lent  Ass.,  1863  {R.  v.  Rumble),  a  druggist  was 
convicted  of  having  supplied  this  noxious  liquid  to  a  woman  with  the 
intent  to  procure  her  miscarriage.  He  directed  her  to  take  a  teaspoonful 
three  times  a  day,  and  at  the  same  time  prescribed  for  her  eight  pills  a 
day,  each  containing  half  a  grain  of  powdered  cantharides.  Although 
the  woman  had  taken  only  two  doses  of  the  tincture  of  perchloride  of 
iron,  she  suffered  from  severe  pain  over  the  whole  of  the  abdomen,  with 
violent  pain  in  the  region  of  the  stomach  and  bladder;  there  was 
constant  vomiting  of  a  greenish-coloured  matter,  and  great  pain  in 
passing  her  urine.    The  quantity  of  urine  secreted  was  small,  and 
contained  much  blood.    These  symptoms  were  in  great  part  due  to  the 
cantharides.  The  proper  dose  of  the  iron-tincture  is  from  ten  to  fifteen 
minims.    Here  it  had  been  greatly  exceeded  without  any  lawful  excuse 
on  the  part  of  the  prescriber.    It  is  commonly  asserted  that  a  pregnant 
woman  is  affected  injuriously  by  comparatively  small  doses,  but  there 
seems  to  be  no  evidence  that  they  are  so  by  any  dose  between  the  phar- 
macopoeial  limits.    The  editor  was  once  asked  to  say  that  fifteen  drops 
was  an  improper  dose  for  a  pregnant  woman,  but  such  a  suggestion  is 
ridiculous. 

Toxicity  and  Fatal  Dose. — The  toxicity  of  iron  salts  is 
undoubtedly  very  slight  indeed.  A  girl  swallowed  an  ounce  of  the 
sulphate  and  recovered,  though  she  suffered  considerably  for  some 
hours  (Christison) ;  in  fact,  it  is  difficult  to  find  a  fatal  case  from  the 
salts  themselves.  In  the  following  case  the  hydrochloric  acid  had 
probably  most  to  do  with  the  result. 

Christison  relates  an  instance  in  which  a  man  by  mistake  swallowed 
an  ounce  and  a  half  of  the  tincture  of  the  perchloride  ;  the  symptoms 
were  somewhat  like  those  produced  by  hydrochloric  acid.  He  at  first 
rallied,  but  died  in  about  five  weeks.  The  stomach  was  found  inflamed 
and  thickened  towards  the  intestinal  end.  In  another  case,  a  healthy 
married  woman  swallowed,  by  mistake  for  an  aperient  draught,  one 
ounce  and  a  half  of  the  tincture  of  perchloride  of  iron.  She 
immediately  ejected  a  portion,  and  violent  retching  came  on,  which 
continued  for  some  time.  There  was  great  swelling  of  the  glottis,  with 
cough,  and  difficulty  of  swallowing.    These  symptoms  were  followed  by 
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heat  and  dryness  of  the  throat,  with  a  pricking  sensation  along  the 
course  of  the  gullet  and  stomach  ;  and  in  tlie  aiternoon  a  quantit}'  of 
dark  liquid  blood  was  vomited.  The  motions  were  black,  owing 
doubtless  to  the  combination  of  sulphur  with  the  metal.  In  about  a 
month  the  patient  was  perfectly  restored  to  health  {Prov.  Jour., 
April  7th  and  21st,  1847,  p.  180).  Another  case  of  recovery  from  a 
large  dose  has  been  reported.  The  patient,  set.  72,  swallowed  by 
mistake  three  ounces  of  the  tincture  in  a  concentrated  state.  The  tongue 
soon  became  swollen  ;  a  ropy  mucus  flowed  from  the  mouth  and  nose ; 
there  was  croupy  respiration,  and  a  sense  of  impending  suffocation. 
The  pulse  was  feeble,  the  skin  cold  and  clammy,  and  the  face  swollen 
and  livid.  A  castor-oil  mixture  brought  away  inky  evacuations,  and 
the  patient  rapidly  recovered  {Duh.  Med.  Press,  February  21st,  1849). 
From  the  occurrence  of  these  cases  of  recovery,  it  woidd  be  a  mistake 
to  infer  that  this  is  not  a  noxious  compound.  The  largeness  of  the 
dose  has  commonly  led  to  early  vomiting,  and  the  rejection  of  the 
greater  part  of  the  acid  liquid.  Besides,  it  varies  much  in  strength, 
and  unless  this  is  defined  in  any  given  case,  it  is  difficult  to  draw  an 
inference  of  the  actual  quantity  taken. 

Symptoms— Pain  in  the  stomach,  vomiting,  and  pxn-ging  are 
likely  to  be  found  in  an  acute  case. 

In  1879,  a  teaspoonful  of  the  stronger  pharmacopoeial  solution  of 
])erchloride  of  iron  was  given,  undiluted,  to  a  girl,  set.  18,  by  mistake 
for  a  linctus.  The  bowels  were  freely  opened,  and  she  vomited  several 
times  within  ten  minutes  of  taking  the  liquid.  Tlie  stomach  was  then 
washed  out.  Shortly  after  she  again  passed  a  stool,  and  continued  to 
vomit  freely.  The  nurse  and  patient  both  asserted  that  vomiting  and 
purging  supervened  within  three  minutes  of  the  administration  of  the 
poison.  Great  feebleness  and  depression  came  on.  In  two  days  she 
began  to  recover ;  but  pain  in  the  gullet  continued  for  several  days 
(unreported  case  of  Sir  Thos.  Stevenson). 

A  case  of  recovery  from  an  ounce  of  this  tincture  is  reported 
(Pharm.  Jour.,  April,  1869,  p.  605).  A  woman,  £et.  30,  swallowed  this 
quantity.  She  sufiered  from  vomiting  and  purging,  the  motions  being 
black.    Emetics  were  given,  and  she  recovered  m  five  days  {Lancet, 

1,  1869,  p.  9).  ,  ,  , 

Treatment— But  little  is  required  beyond  the  general  measures 
on  pp.  356  et  seq.    Bicarbonate  of  soda  might  be  useful  to  form  a  less 

soluble  iron  salt.  ,     ,i         r  i. 

Post-mortem  Appearances —If  any,  will  be  those  of  gastro- 
enteric irritation.  1  T     -J     ^„  .  Ur. 

Analysis.— The  hydrochloric  acid  of  the  perchlonde  may  be 
detected  by  nitrate  of  silver  and  nitric  acid,  while  the  iron  is  imme- 
diately indicated  by  a  precipitate  of  Prussian  blue  on  adding  a  solution 
of ferrocvanide  ofpotasskm.  If  it  be  the  sulphate  that  is  being  tested 
the  precipitate,  on  adding  potassium  ferrocyanide,  is  at  first  neari} 
white,  but  changes  to  a  light  blue. 

Cases -At  the  Nottingham  Autumn  Ass.,  1859,  a  woman  named  Eiley  was 
indicted  f^r  adminltering  copperas  to  two  children.  She  put  the  B-\«ta^^^^^^ 
S-nel  It  eave  to  the  giniel  a^reenish  colour  and  a  pecnhar  taste  which  led  to  the 
Tcovery  ^ll  caused  sfckness,  but  no  other  serious  symptoms  As  .^^^^^^^^^^^^ 
evidence  of  an  intent  to  miu-der,  and  it  was  then  not  unlawful  to  admmistoi  poison 
with  any  other  intent,  the  prisoner  was  acquitted. 
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Poisoning  by  Nickel  and  Cobalt. 

Poisoning  by  these  metals  must  be  extremely  rare.    The  editor 
inserts  the  followhig  from  the  Lancet,  1,  1903,  p.  268  : 

Two  workmen  employed  at  tlie  Mond  nickel  works  at  Glydach,  near  Swansea 
died'^rom  wLw^ZeTto  be  the  effects  of  poisoning  by  some  obscu^  substance 
given  off  dm-ing  the  processes  on  which  they  were  engaged.  J^h^^ 
for  several  days  before  their  death,  and  their  symptoms  were  similar  those 
eSiibTed  by  other  men  who  had  been  attacked  in  the 

had  recoveied.    The  most  prominent  features  m  all  the  cases  were  beadache 
g  ddiness,  high  fever,  and  rapid  breathing     Post-rao.  tern  ^^^^^J^^J^^^^JfiS 
fatal  cases  revealed  a  fatty  and  in  one  instance  a  dilated  ^^^f  W 
Company  was  very  anxious  to  ascertain  the  cause  of  these  fatahties, 
TunnicUffe,  of  Kbig's  CoUege,  London,  and  Mr.  H.  G  Plimmer,  of  St  Maiy  s 
HosStal  were  accordingly  tssociated  with  Dr.  John  Jones,  the  surgeon  to  the 
works  in  making  a  full  investigation.    These  gentlemen  were  later  assisted  by 
works,  m  maKi  »  ^^^^  conclusions  which 

we  a^riverat  and  which  were  given  to  a  coroner's  jury  on  Janu^^^^^^^^ 
by  Dr.  Tunnicliffe,  were   that    "death  was   caused  by  ^  .Suc,h 

sxibstance  inhaled  fi-om  the  dust  given  off  durmg  e^Pl^^^'Tfi''^  «hor  tTme 
the  immediate  symptoms  of  it  were  transient,  caused  after  a  short  time 
degeneration  of  certain  parts  of  the  nervous  system,  and  that  this  sub  ^ 
stance  also  in  all  probabiUty  produced  a  change  m  the  condition  of  ^ood 
Fui-ther  investigations  are  being  made  with  regard  to  the  scientific  aspect  of  the 
question. 

The  editor  has  been  unable  to  ascertain  the  result  of  these  investi- 
gations. 

Poisoning  by  Uranium. 

The  compounds  of  this  metal  are  now  largely  used  in  the  arts,  and 
cases  of  poisoning  by  them  have  occurred.  Indeed,  it  has  recently 
been  proposed  to  place  them  in  the  list  of  poisons  officially  current  in 
Eussia.  Uranium  salts  cause  severe  inflammation  of  the  gastro- 
intestinal mucous  membrane  and  of  the  kidneys,  and  are  distinguished 
from  other  metallic  poisons  by  acting  directly  on  the  walls  of  the  blood- 
vessels, and  by  rendering  also  the  blood  reducible  with  difficulty.  In  this 
respect  they  resemble  pvussic  acid  (see  an  abstract  of  the  researches 
of  Woroschilsky  in  Pharm.  Jour.,  1890-1,  p.  206). 


Further  Kemarks  on  and  Addenda  to  the  Analysis  of  Poisons 

IN  Groups  1  and  2. 

Add  to  the  Tests  for  Nitric  Acid.— The  two  following  tests  for  the  presence 
of  a  nitrate  are  so  very  delicate  that  they  should  be  added,  but  it  must  be 
remembered  that  harmless  nitrates  are  very  possibly  present  m  the  suspected 
material,  hence  they  are  merely  to  be  used  as  corroborative  tests  and  too  much 
m.u8t  not  be  made  of  positive  results  from  them. 

1.  If  to  a  nitrate  a  few  di-ops  of  strong  sulphuric  acid  are  added  and  then  & 
crystal  of  Brucine  stin-ed  into  the  mixture,  a  bright  red  coloiu-  is  produced.  This 
test  is  so  delicate  that  even  a  considerable  amount  of  foreign  colouring  material 
does  not  obscure  it,  though,  of  course,  the  less  colour  from  other  sources  the  better 
the  blood-red  colour  of  the  Brucine  reaction  is  seen. 

2.  If  to  a  test  tube  containing  a  colourless  solution  of  a  nitrate  a  few  crystals  of 
ferrous  sulphate  bo  added  and  the  test  tube  shaken  for  a  moment  or  two  and  then 
some  strong  sulphuric  acid  be  added  in  such  a  manner  that  the  sulphuric  acid  fills 
the  bottom  of  the  test  tube,  then  at  the  junction  of  the  sulphuric  acid  and  the  liquid 
to  bo  tested  a  dark-brown,  almost  black,  ring  will  develop;  moreover,  around^  those 
crystals  of  the  feiTous  sulphate  which  have  not  completely  dissolved  a  similar 
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brown  or  black  ring  will  develop.  This  test,  thougli  very  delicate  in  colourless 
solutions,  is  useless  in  coloured  ones. 

Tests  for  Pyrogallic  Acid. — Pyrogallic  acid  is  said  to  colour  ferrous  salts  an 
intense  blue,  and  ferric  salts  a  brownish  red ;  with  alkalies  it  becomes  brown  veiy 
quickly  on  exposm-e  to  air  ("  Squire's  Oomp.  to  the  Brit.  Pharm.,"  1899). 

In  Testing  for  Oxalic  Acid  with.  Calcium  Chloride  it  is  advisable  to 
neutralise  the  acid  liquor  first  with  ammonia.  The  solution  will  then  contain 
ammonium  oxalate  and  the  reaction  becomes  more  delicate  than  with  the  free  acid. 
These  reactions  are  : — 

(a)  With  the  free  acid — 

CaCla  +  (C00H)2  =  Ca(C00)2  +  2HC1. 

{b)  With  the  ammonium  salt — 

CaCla  +  (COONH4)2  =  Ca(C00)2  +  2NH4CI. 
The  white  precipitate  consists  in  either  case  of  calcium  oxalate,  but  the  by-product 
is  in  (a)  free  HCl  and  in  {b)  ammonium  chloride.  Now  calcium  oxalate  is  soluble 
in  free  nydiochloric  acid  and  therefore  solutions  too  dilute  to  show  reaction  (a)  will 
show  reaction  (h).  The  precipitated  calcium  oxalate  when  collected  and  washed 
should  have  the  following  properties  : — 

1.  It  is  insoluble  in  dilute  acetic  acid. 

2.  It  is  soluble  in  dilute  hydrochloric  acid. 

3.  Dried  and  ignited  on  platinum  foil,  it  is  converted  fii-st  into  chalk  and  finally 
into  lime,  which,  placed  on  red  Litmus  paper  and  moistened  with  distilled  water, 
strikes  a  blue  spot  on  the  paper. 

4.  Heated  with  strong  H2SO4  in  a  test  tube,  it  dissolves  without  charring  and 
evolves  00  and  OO2.  A  blue  flame  due  to  the  CO  appears  in  the  tube  if  a  lighted 
match  is  held  to  the  mouth. 

5.  If  it  is  warmed  with  a  Httle  dilute  H2SO4  and  if  then  potassium  perman- 
ganate solution  is  added,  di'op  by  drop,  to  the  hot  liquid,  the  red  colour  is  at  first 
entirely  discharged  and  continues  to  be  so  until  the  oxalate  has  been  entirely 
converted,  when  a  permanent  pink  colour  denotes  the  end  of  the  reaction.  If  the 
permanganate  solution  is  of  the  usual  standard  strength  (3'16  grams,  per  litre) 
and  has  been  added  from  a  graduated  burette,  we  may  now  quickly  calculate  the 
quantity  of  oxalic  acid,  with  quite  sufficient  accuracy  for  practical  purposes,  by 
remembering  that  1  c.c.  of  the  standard  is  decolorised,  under  these  circimistances, 
by  "0063  grammes  of  crystallised  oxalic  acid. 

Additional  Test  for  Phenol. — A  distillate  containing  phenol,  made  alkaline 
with  ammonia  and  warmed  with  solution  of  bleaching  powder,  develops  a  fine  green 
to  blue  colour. 

Note  to  be  added  to  the  Tests  for  Barium. — It  must  be  borne  in  mind 
that  lead  solutions  also  give  a  white  precipitate  with  sulphuric  acid,  and  that  copper 
compounds  give  a  more  intense  green  colom-  to  flame.  The  presence  of  these  two 
metals  must  therefore  be  excluded  by  showing  that  the  suspected  solution  when 
slightly  acidulated  with  dilute  HOI  gives  no  black  precipitate  with  H2S. 

Additional  Test  for  Zinc— The  following  is  a  useful  and  delicate  test  for 

compounds  of  this  metal : —  tt   i.    i  -iii  * 

Evaporate  a  small  portion  of  the  suspected  solution  to  dryness.  Heat  a  little  ot 
the  dry  residue  on  platinum  wire  in  the  oxidising  flame.  A  zinc  residue  will  be 
yellow' when  hot  and  white  when  cold.  Moisten  with  cobalt  nitrate  and  heat 
again :  a  zinc  residue  will  now  turn  gi-een.  •,  ,    -j   .-u       4.  i 

Note  on  the  Tests  for  Tin.— From  the  solution  of  stanmc  chloride  the  metal 
is  deposited  on  zinc  by  zinc-platinum  couple,  and  on  dissolving  the  zinc  deposit  m 
boiling  HCl  a  solution  of  stannous  chloride  is  obtained  suitable  for  the  tests 

^^^Addition  to  the  Tests  for  Arsenic— In  the  "Year-Book  of  Pharmacy," 
1904,  p.  28,  an  interesting  biological  test  for  arsenic  is  described  {vide  also  p.  oOO). 

Caution  in  employing  the  Dry  Method  for  obtaining  Lead  Residues. 
—In  using  the  dry  process  (n.  376),  if  lead  is  suspected  and  organic  matter  is 
present,  it  is  as  well  to  remember  that  the  lead  compound  may  be  reduced  by  the 
carbon  to  the  metal  and  then  aUoy  with  the  platinum  and  possibly  fuse  a  hole  m 
the  dish.  The  carbon  should  therefore  be  burnt  away  with  mtric  acid  as  soon  as 
may  be,  the  metals  remaining  fixed  as  nitrates  or  oxides. 
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Group  8.-THE  NON-METALLIC  ELEMENTS. 

Phosphorus  stands  here  as  the  most  poisonous  representative  of 
the  group  and  yet  it  has  much  more  likeness  to  arsenic  and  antimony 
in  its  ultimate  action  than  it  has  to  any  of  the  members  of  its  own 
group.  Chlorine  is  an  irritating  and  irrespirable  gas,  with  a  local 
action;  and  fluorine  is  practically  unknown  out  of  combination. 
Iodine  is  a  powerful  irritant  to  the  stomach,  if  not  a  corrosive,  while 
sulphur  may  be  eaten  by  the  teaspoonful  with  practical  impunity  if  not 
with  benefit.  Carbon  is  an  innocuous  solid;  hydrogen  and  nitrogen 
are  merely  irrespirable  gases,  while  oxygen  is  the  very  breath  of  life ; 
and  yet  from  these  four  non-metallic  elements  are  formed  some  of  the 
most  powerful  poisons  known  to  science.  The  alkaloids,  for  example, 
are  many  of  them  simply  such  compounds,  and  hydrocyanic  acid  is 
itself  a  very  simple  compound  of  three  of  them. 

So  far  "as  toxicology  is  concerned,  phosphorus  and  iodine  are  the 
only  two  elements  that  can  be  discussed,  though  doubtless  at  times 
free  chlorine  causes  unjjleasant  symptoms  in  chemical  works  and 
laboratories. 

Poisoning  by  Phosphorus  (P). 

Source  and  Method  of  Occurrence.— Phosphorus  is  manufac- 
tured for  many  purposes,  matches,  rat-poisons,  etc.,  etc. 

Poisoning  with  phosphorus  is  not  very  infrequent  in  this  country ; 
and  on  the  Continent  of  Europe  this  poison  is  often  selected  for  the 
purposes  of  suicide  or  murder.  In  England  and  Wales,  in  the  year 
1891,  there  were  nineteen  deaths  from  phosphorus  poisoning,  and  ten 
in  1901,  of  which  four  were  suicidal,  the  others  accidental.  In  France, 
within  a  period  of  six  years,  there  were  103  cases  of  poisoning  with 
phosphorus  which  gave  rise  to  medico-legal  inquiry.  The  tips  of 
lucifer  matches  and  rat-pastes  are  the  most  common  sources  whence 
this  poison  is  obtained. 

Phosphorus  is  not  often  used  in  this  country  in  attempts  at  murder. 
The  smell  and  taste,  as  well  as  its  luminosity,  commonly  reveal  its 
presence. 

At  the  Norwich  Autumn  Ass.,  1871  {R.v.  Fisher),  a  givl  of  eighteen  was  con- 
victed of  an  attempt  to  poison  a  family.  She  put  a  vermin  compound  of  phosphorus 
into  a  teapot  containing  tea ;  when  hot  water  was  poured  into  it,  the  smell  at  once 
led  to  suspicion.  Phosj^horus,  which  had  been  taken  from  a  pot  of  vermin-killer 
carelessly  left  about,  was  found  in  the  teapot.    The  girl  was  convicted. 

Casper  describes  a  case  in  which  the  luminous  appearance  of  the 
poisoned  food  led  to  a  suspicion  of  poisoning  with  phosphorus,  and 
this  was  subsequently  proved.  A  woman  put  a  preparation  of  phos- 
phorus into  some  soup,  and  gave  it  to  her  husband.  He  ate  it  in  a 
dark  room  in  the  presence  of  some  friends,  and  they  noticed  that  the 
liquid  as  he  stirred  it  was  luminous  (Vierteljalirssclir.  f.  Gerichtl. 
Med.,  July,  1864).  In  this  way  a  person  may  be  warned  and  a  life 
saved  (see  "Ann.  d'llyg.,"  1870,  2,  203). 

Phosphorus  is  usually  taken  in  this  country  for  suicidal  purposes  in 
the  form  of  rat-paste,  a  compound  of  yellow  phosphorus,  fat,  sugar,  and 
flour,  coloured  with  Prussian  blue.    Sir  Thomas  Stevenson  has  found 
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a  sixpenny  pot  of  this  paste  to  weigh  157  grains,  and  to  contain  eight 
grains  of  phosphorus.  In  France  and  Germany  the  heads  of  matches 
are  commonly  used  for  the  same  purpose ;  and  80  or  100  grains  are  a 
fatal  dose,  containing  about  a  grain  of  phosphorus.  The  official  dose 
of  phosphorus  is  one  one-hundredth  to  one-twentieth  grain. 

Toxicity  and  Fatal  Dose. — The  ordinary,  yellow,  or  soluble 
phosphorus  is  alone  poisonous :  the  red,  amorphous,  or  insoluble 
variety,  exercises  no  sensible  physiological  effects.  That  the  red 
variety  does  not  act  as  a  poison  on  the  human  body,  appears  to  be 
established  by  the  facts  of  a  case  reported  in  the  Edin.  Month.  Jour., 
October,  1860.  A  woman,  set.  26,  swallowed  the  composition  scraped 
from  a  number  of  lucifer  matches  :  it  turned  out  that  these  were  made 
with  red  phosphorus.  She  suffered  no  inconvenience.  She  procured 
other  matches  of  yellow  phosphorus,  took  a  decoction  of  them  in  coffee, 
and  died  from  the  effects. 

That  phosphorus  is  a  pow^erful  poison,  is  proved  by  two  cases 
quoted  by  Christison.  In  one,  death  was  caused  by  a  grain  and  a 
half  in  twelve  days  ;  in  the  other,  by  two  grains  in  about  eight  days. 
One  to  two  grains  is  a  fatal  dose.  It  is  probable  that  the  poison 
operates  as  a  poison  only  by  becoming  converted  into  phosphorous 
oxide  ;  but  although  this  conversion  takes  place,  it  is  possible  that 
phosphorus  may  pass  directly  into  the  blood,  since  the  urme  voided 
during  life  has  been  observed  to  be  luminous :  hence  it  is  itseit 
probably  a  blood-poison.  Organic  compounds  containing  phosphorus 
(phosphines)  are  found  in  the  urine  in  case  of  phosphorus  poisoning. 
The  production  of  phosphorous  acid,  by  its  oxidation,  may  account  tor 
the  erosions  met  with  in  the  stomach  and  bowels. 

Chevallier  refers  to  a  case  in  which  a  dose  of  2-3  grains  proved 
fatal,  and  two  other  cases  in  each  of  which  a  dose  of  4;b  grains 
destroyed  life.    The  same  writer  quotes,  on  the  authority  of  Lobe^  t he 
case  of  a  lunatic  who  died  from  a  dose  of  one-eighth  of  a  gram 
("  Ann  d'Hyg.,"  1857,  1,  422).    This  is  the  smallest  fatal  dose  for  an 
adult  which  we  have  met  with.    A  woman,  ffit.  52,  took  m  divided 
doses,  in  four  days,  about  six  centigrammes,  or  less  than  one  gram  ot 
phosphorus  dissolved.    The  largest  dose  taken  at  once, 
fourth  day,  is  stated  to  have  been  three  centigrammes  or  i^^aily  halt  a 
erain.    Symptoms  of  pain  and  irritation  appeared,  and  the  patient  died 
?n  tLe  days     The  gullet,  stomach,  and  small  intestines  were  found 
Lch  inflamk  ("  Toxicoligie."  vol.  1,  p.  87).   When  the  phosphorus 
r^iih  edTn  aiiy  liquid,  o?  when  it  is  finely  ^^^^^^^^^ 
Daste  or  in  lucifer  matches,  its  action  is  then  more  powerful,  as  it  is  m 
a  state  wen  fitted  for  absorption.    Kessler  has  recorded  a  case  in  which 
L  "seven  weeks  old,'was  destroyed  in  four  hours  swa^^^^^^^^^ 
the  heads  of  six  or  seven  matches,  containing  about  one-eiglith  of  a 
grain   of  phosphorus  {Vierteljahrsschr.  f. 

p.  271).  Sonnenschein  refers  to  the  case  of  a^V^^^"^?it'^' oITbLv 
which  died  from  the  effects  of  a  single  match-head,  <=o«ta7"|  f  Ss^^bLy 

not  more  than  one-hundredth  of  a  gram  of  the  ^J^^^S  a  six- 

.^t.  32,  was  admitted  into  Guy's  Hospital,  who  had  ^J^^^^  ^^^f^^^ 
penny  pot  of  phosphorus  paste  in  whisl^  at^ 3  p.ni.  He,^^^^^^^^ 

trZ^^^-  vo^t  emitted  white  fumes, 
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and  smelt  strongly  of  phosphorus.  He  was  pale,  cold  depressed  and 
sSowed  signs  of  alcoholism!  His  breath  had  a  shght  alhaceous  odoun 
There  was  severe  epigastric  pain,  with  a  burning  sensation  m  the  t  n oat 
and  gullet.  The  emetic  was  repeated  ;  and  he  vomited  at  intervals  till 
2  p.m.  The  last  vomit  had  no  phosphoric  odour.  Large  doses  o 
carbonate  of  magnesium  were  given  in  mucilage  and  milk.  He  lelt 
relieved  of  the  pain  in  the  epigastrium,  though  there  was  some  tender- 
ness on  pressure.  Twenty-four  hours  after  the  administration  of  the 
poison  he  began  to  take  oil  of  turpentine,  beginning  with  15-niinim 
doses ;  and  this  was  increased  subsequently  to  30  minims.  On  the 
third  day  the  liver  began  to  enlarge,  and  on  the  fourth  day  there  was 
decided  jaundice.  The  liver  continued  to  increase  m  size  till  the  sixth 
day,  when  it  began  to  decrease.  He  suffered  from  headache  and 
drowsiness.  When  the  liver  began  to  decrease  m  size,  the  oil  ot 
turpentine  was  discontinued.  The  patient  made  a  good  recovery.  At 
one  time  the  liver  dulness  extended  to  the  upper  border  of  the  fourth 
rib  on  both  sides,  extending  to  the  left  beyond  a  vertical  line  from  the 
left  nipple ;  and  downwards  it  reached  nearly  the  navel.  The  dose 
taken  was  probably  four  grains. 

Duration.— Symptoms  are  commonly  delayed  for  from  a  quarter 
of  an  hour  to  some  three  or  four  hours  and  the  total  duration  has 
varied  greatly,  in  the  cases  hitherto  observed,  from  a  few  hours  to  a 
week.    In  a  case  related  by  Orfila  death  took  place  in  four  hours.  In 
another  case,  also  related  by  him,  death  occurred  only  after  seventeen 
days.    Habershon  quotes  a  case  which  is  said  to  have  proved  fatal  in 
half  an  hour  ("Med.  Chir.  Trans.,"  1867,  vol.  50).    This  is  the 
shortest  period  recorded.    In  general,  several  days  elapse  before  a 
fatal  result  occurs,  and  during  tins  time  the  patient  undergoes  much 
suflfering.    This  was  observed  in  a  young  woman  who  swallowed  a 
quantity  of  phosphorus  paste  intended  for  poisoning  rats.    She  did  not 
die  until  the  fifth  day.     This  is  a  common  period  {Jour,  cle  Cliim. 
Med.,  1845,  p.  580).     In  two  cases  of  acute  poisoning  with  phos- 
phorus communicated  by  Moore,  one  proved  fatal  in  seventy-two,  and 
tlie  other  in  eighty-eight  hours.    The  symptoms  and  appearances  were 
similar  to  those  already  described.    Fatty  degeneration  of  the  liver 
and  other  organs  was  especially  marked  {Med.  Press,  November  15th, 
1865,  p.  434).    In  a  case  which  occurred  to  Anderson,  a  child,  aged 
one  year  and  eight  months,  had  sucked  the  heads  off  about  twenty 
phosphorus  matches  before  detection.    No  symptoms  ajipeared  until 
the  second  day,  when  the  child  was  drowsy  and  slept  for  twenty  hours. 
Castor-oil  and  oil  of  turpentine  were  given.     On  the  fourth  day  it 
vomited,  the  skin  was  hot,  the  tongue  dry,  there  was  great  thirst,  with 
a  quick  pulse  and  cold  extremities.    On  the  sixth  day  there  was  much 
vomiting  of  a  matter  like  coffee-grounds  (altered  blood).    There  was 
great  pain  in  the  stomach — the  child  became  unconscious  and  gradually 
sank,  dying  on  the  seventh  day  after  taking  the  poison.    There  was  no 
purging,  but  the  motions  were  passed  involuntarily,  and  contained 
coagulated  blood.    An  alliaceous  odour  was  perceived  in  the  breath 
during  the  progress  of  the  case,  and  the  body  had  a  yellowish  (icteric) 
tint.    On  inspection  there  was  marked  general  ecchymosis.    The  liver 
was  enlai  ged,  of  a  yellowish  colour,  and  undergoing  fatty  degeneration. 
The  lining  membrane  of  the  stomach  was  injected,  and  it  contained  a 
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dark  bloody  fluid.  There  was  no  odour  of  phosphorus,  and  the  con- 
tents were  not  luminous  in  the  dark.  Phosphorus  could  not  be 
detected  by  Mitscherlich's  process  {Lancet,  1871,  2,  p.  189). 

Modern  research  has  with  tolerable  completeness  explained  these 
great  discrepancies  in  tbe  duration  of  a  case  of  poisoning  by  phosphorus. 
In  a  case  that  ends  fatally  within  a  few  hours  the  result  is  due  in  all 
probability  to  shock  and  exhaustion,  j)ossibly  also  assisted  by  slight 
absorj)tion  of  the  poison  with  an  acute  killing  effect  upon  the  heai't. 
In  the  cases  that  end  fatally  after  several  days,  the  fatal  event  is  due  to 
the  power  which  phosphorus  is  now  well  known  to  possess  of  inducing 
degenerative  changes  in  gland  and  muscle  cells,  changes  primarily  and 
chiefly  of  a  fatty  character,  but  these  changes  take  some  little  time  to 
reach  a  fatal  extent. 

Symptoms. — In  the  first  instance  the  patient  experiences  a  dis- 
agreeable taste,  resembling  that  of  garlic,  peculiar  to  this  poison.  An 
alliaceous  or  garlic-like  odour  may  also  be  perceived  in  the  breath. 
There  is  pain  and  oppression  in  the  region  of  the  stomach,  malaise, 
eructation  of  phospboric  vapours,  having  a  garlicky  odour ;  and  these 
may  be  luminous  in  the  dark.  Vomiting  is  sometimes  frequent  and 
violent ;  in  other  cases  quiet  and  at  longer  intervals.  The  abdomen 
is  distended.  Purging  is  not  common.  The  vomited  matters  are 
coffee-coloured,  or  yellow  and  bilious,  and  may  be  luminous.  Tbere  is 
intense  thirst.  The  symptoms  may  increase  in  severity,  ending  m 
death  from  collapse  in  the  course  of  a  few  hours— four  to  eight  in  the 
Avorst  cases. 

Nevertheless,  in  the  majority  of  cases  the  progress  to  a  fatal 
determination,  though  no  less  sure,  is  slower  and  more  insidious.  The 
irritant  symptoms  in  a  great  measure  subside,  and  though  the  pulse  is 
feeble,  and  there  is  a  certain  amount  of  malaise,  the  patient  may  to  a 
casual  observer  appear  to  be  in  almost  a  normal  state  of  healtb.  But 
after  the  lapse  of  three  or  four  days,  jaundice  sets  in  and  rapidly 
increases,  there  is  great  prostration  of  strength,  the  abdomen  becomes 
distended,  the  liver  is  observed  to  be  greatly  enlarged,  and  vomiting  ot 
altered  blood  may  come  on  with  intense  thirst ;  the  skin  is  cold ;  tbe 
pulse  feeble,  rapid,  and  perhaps  imperceptible  at  the  wrist ;  the  urine 
is  scanty  and  high-coloured,  and  contains  casts  from  the  kidneys,  ihe 
faeces,  previously  suppressed,  are  now  more  abundant,  and  contain 
blood.    Coma  sets  in,  with  jactitation  of  the  hmbs    or  muscular 
twitchings  ;  and  the  patient  succumbs  generally  about  hve  or  six  aays 
after  the  administration  of  the  poison.  a  •  „ 

F.  A.  Elkins  has  described  very  fully  the  symptoms  exhibited  m  a 
case  of  phosphorus  poisoning  by  matches ;  and  Middlemas  made  an 
elaborate  microscopical  examination  of  the  tissues  m  the  same  case. 
Briefly  stated,  the  symptoms  and  the  physical  signs  were,  m  the  orclei 
of  their  appearance  :— Alimentary  ^Sysie/zi.-Nausea  ;  re  chmg  ;  vomit- 
ing ;  "indigestion  feeling";  disagreeable  taste  of  "  rotten  eggs  and 
"  Gotten  greens  "  ;  discomfort,  tlien  pain,  and  latterly  spasniodic  pain,  m 
the  hepatic  region;  increased  hepatic  dulness;  jaundice;  intense 
thirst.  Cimtor;/  System.-Incvease  of  pulse  rate;  compressibility, 
and  latterly  irregularitv  and  threadiness  of  pulse  ;  palpitations;  caidiac 
Told  indistinct  and  distant;  cardiac  failure  and  temporaij  stop- 
page of  radial  pulse ;   faintness;   lividity;    coldness  of  extremities. 
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Cheyne-Slokes  type.    Unmry  ^  '^^^  '^Xh\\e,  and  having  a 

of  high  specific  gravity,  .vith  traces  ot  ^l^^j^^  ,,;,st  be  remem- 

deposlt  of  urates,  mucus,  fatty  casts,  and  ^  '^^^  '    ^Zlns  System.- 
bered,  however,  that  the  patient  ^vas  menstruatmg  )  J/^^^^^^^^^^^^ 

Mental  symptoms  :  listlessness  ;  ^^\<^'''Z  '^^^^^^  answer 
confusion  ;  inability  to  understand  what  was  l^^'l'  '^^^^^^^  .  ,emi- 
auestions  readily  or  correctly  ;  mabih  y  j^^.e.tlUsness 
consciousness  ;  semi-dehnum  ;  ^  elu  mm  hts  o^  g  ^.^.^^^ 
and  violence;  constant  use  of  the  woul  3 enow  e<^,_.,.„ 
iacal  ex„  essio,,  and  behavi„;u- 

symptoms:  "rheumatic  pains  ;  blindness  y^'-  /^J^J  „^xternal 
thick  and  drunken-hke  speech  ;  pupils  fixed  ^^"^^/\\l^f/^^^;^l^^^^^^^ 
strabismus  of  left  eye.  The  Path°l«g^«^\"^^^;^7.\f  .^^'^  The  pro^ 
the  changes  in  the  nerve  cells  of  the  cortex  Jfof  the 

ifr^^^t^S^^r^^M  this 

B?nay  thus  be  said  that  there  are  four  stagesin  phosphorus  poisoning 

1  A  latent  interval  between  the  swallowing  of  the  poison  and  the 
onset  of  any  symptoms  varying  between  a  quarter  of  an  hour  and  two 

or  three  hours.  ,       .  „ 

2  A  period  of  irritant  symptoms,  vomiting  and  pam  lastmg 
several  hours  to  a  day  or  two,  and  ending  either  m  death  ;  or 

3  A  second  latent  period  in  which  health  seems  to  be  restored 
and  which  may  last  for  from  about  five  or  six  days,  the  common  period, 
up  to  as  long  as  six  weeks,  in  a  case  recorded  by  AVest  {Lancet,  1, 
1893  p  245) 

4.'  A  period  of  symptoms  closely  resembling  if  not  identical  with 
those  of  acute  yellow  atrophy  of  the  liver. 

It  will  be  perceived  that,  in  reference  to  (1)  the  delay  m  the  appear- 
ance of  symptoms,  (2)  their  similarity  (taken  as  a  whole)  to  disease, 
and  (3)  the  time  at  which  death  occurs,  cases  of  phosphorus  poisoning 
might  easily  throw  a  practitioner  oft'  his  guard  when  debating  his 

diagnosis.  „  ,  ^1    ^  ^ 

Treatment.— The  principles  of  treatment  are,  firstly,  to  evacuate 
from  the  stomach  the  swallowed  phosphorus,  and,  secondly,  to  render 
harmless,  if  possible,  that  which  is  inevitably  left  behind. 

For  the  first  purpose  the  stomach  pump  should  be  used  and  the 
viscus  thoroughly  washed  out,  and  this  is  the  only  point  on  which 
authorities  are  agreed.  It  is  suggested  that  an  emetic  of  copper 
sulphate  (two  or  three  grains)  should  be  given,  but  Luft"  says  (For. 
Med.,  1,  p.  139)  that  this  should  be  avoided,  as  severe  gastro-enteritis 
is  liable  to  follow.  The  editor  has  not  had  sufficient  experience  to 
decide  tlie  matter  positively  in  one  direction  or  the  other. 

For  the  second  purpose  nil  authorities  are  agreed  that  no  oil  nor 
fat  should  be  given,  for  these  dissolve  the  phosphorus,  and  therefore 
promote  its  absorption :  as  to  what  should  be  given  and  the  reasons 
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for  the  procedure  there  is  again  great  diversity  of  opinion.  Oxidised 
oil  of  turpentine  and  sanitas  have  both  been  recommended,  but 
apparently  on  very  doubtful  grounds.  Luff  thus  comments  on 
them : — 

The  administration  of  old  or  oxidised  oil  of  turpentine  is  generally  advised 
forty  mimms  being  given  in  the  form  of  an  emulsion  made  with  mucilage  every 
fifteen  mmufces  for  the  first  hour,  and  afterwards  three  or  four  times  a  day  until 
the  patient  is  out  of  danger.  The  utility  of  oil  of  turpentine  in  cases  of  phosphorus 
poisoning  has  been  very  much  questioned ;  at  one  time  it  was  believed  that  its  sole 
use  was  on  account  of  the  small  quantity  of  peroxide  of  hydrogen  contained  in  it, 
the  function  of  which  would  be  to  oxidise  the  free  phosphorus  to  phosphorous  or 
phosphoric  acid.  From  experiments  made  by  Bush  {The  Lancet,  1892),  of  Dorpat, 
on  some  of  the  lower  animals,  it  appears  that  turpentine  has  the  power  of  hindering 
to  a  certain  extent  the  toxic  action  of  phosphorus,  the  explanation  of  its  action 
being  that  it  forms  a  compound  analogous  to  terebinthino-phosphoric  acid,  which 
body  is  less  toxic  than  the  phosphorus  contained  in  it.  Peroxide  of  hydrogen  in  the 
form  of  sanitas  (a  mixture  of  tui-pentine  and  water  oxygenated  by  the  prolonged 
action  of  air,  and  containing  peroxide  of  hydrogen  and  camphoric  acid  in  large 
•quantities)  may  be  given,  in  half-drachm  doses  mixed  with  water ;  but  it  is  some- 
what slow  in  its  action,  and  apt  to  further  irritate  the  already  irritated  gastric 
mucous  membrane. 

Thornton,  in  the  Tlierap.  Gaz.,  1893,  considers  that  permanganate 
■of  potash  is  the  best  antidote.  It  should  be  administered  well  diluted 
with  water  ("5  or  1  per  cent,  solution),  and  copious  drinks  of  the  diluted 
■solution  should  be  given  before  the  poison  has  had  time  to  become 
absorbed. 

Further  treatment  must  be  pui-ely  symptomatic  (vide  pp.  356  et  seq.). 

Post-mortem  Appearances. — These  vary  to  some  material  extent 
■according  to  whether  death  takes  place  within,  say,  twenty-four  hours,  or 
not  till  after  the  lapse  of  four  or  five  days  or  more.  In  the  former  case 
the  stomach  and  intestines  show  marks  of  irritation,  inflammation,  and 
ulceration.  The  stomach  has  been  found  much  contracted,  and  its 
mucous  membrane  inflamed,  occasionally  softened  and  presenting 
purple  or  violet-coloured  spots.  Inflammation  of  the  stomach  and 
bowels  may  be  a  result  of  the  action  of  phosphorus.  A  man,  tet.  50, 
took  a  quantity  of  phosphorus  paste  used  for  destroying  vermin.  He 
was  seen  in  his  usual  health  at  twelve  o'cloclc  at  noon,  and  was  found 
■dead  in  a  field  the  following  morning.  On  inspection,  it  was  observed 
that  there  was  great  muscular  rigidity.  The  membranes  of  the  brain 
were  congested,  and  there  was  serous  effusion  between  them.  The 
substance  of  the  brain  was  also  congested.  The  heart  was  flaccid  and 
nearly  empty.  The  mucous  membrane  of  the  stomach,  gullet,  and 
small  intestines  was  very  red,  and  there  were  patches  in  which  the 
membrane  was  destroyed.  On  opening  the  stomach  a  white  vapour 
escaped,  accompanied  by  a  strong  smell  of  phosphorus.  This  organ 
■contained  a  tablespoonful  of  a  viscid  greenish  matter,  from  which 
particles  of  phosphorus,  with  some  Prussian  blue  (used  as  a  colouring 
for  the  poison),  subsided  on  standing  {Lancet,  1857,  1,  p.  600 ;  see 
also  a  case  by  Kessler,  Horn's  Vierteljahrsschr.,  1866,  1,  271).  In  a 
oase  examined  by  Herapath,  he  found,  besides  inflammation  of  the 
stomach,  the  mucous  membrane  raised  in  small  bladders  or  vesications. 
This  was  probably  a  change  produced  by  putrefaction,  as  the  body  was 
not  examined  until  twenty-three  days  after  death.  Such  an  appearance 
is  frequently  seen  in  the  inspections  of  putrefied  bodies,  and  has  not 
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been  observed  in  cases  of  recent  poisoning  by  pliosphorus.  Scbuclmrdt 
describes,  among  tbe  appearances,  fluidity  of  the  blood,  winch  is  of  a 
dark  colour,  and  does  not  become  red  on  exposure  to  tlie  air. 

In  tbe  cases  with  a  longer  duration  the  most  remarkable  appearance, 
commonly  met  with,  is  a  fatty  change  in  the  liver  and  other  soft  organs. 
Eccbymoses  are  often  found  beneatli  the  skin  and  on  the  surface  of 
various  organs. 

In  tbe  case  of  one  female,  who  died  after  the  lapse  of  a  week,  there 
was  no  inflammation,  ulceration,  nor  softening  of  the  moutb,  gullet, 
stomach,  nor  small  intestines.  There  was  a  red  patch  in  tbe  caecum 
and  another  in  the  colon  (the  large  intestines).  Tbe  contents  of  tbe 
stomacb  and  intestines  bad  a  coffee-ground  colour,  like  the  liquid  found 
in  bsematemesis  (vomiting  of  blood).  Tbe  brain  was  slightly  congested. 
There  were  bloody  effusions  in  tbe  chest  and  abdomen,  and  an 
apoplectic  condition  of  the  soft  organs.  Tbe  vomited  matters,  when 
shaken  in  the  dark,  were  luminous,  and  phosphorus  was  separated 
from  them  by  carbon  disulphide.  Tbe  viscera,  and  even  tbe  flesh 
of  animals  recently  poisoned  by  phosphorus,  have  tbe  odour  of  garlic, 
and  appear  luminous  in  tbe  dark  (Galtier,  "  Toxicologie,"  vol.  1, 
p.  184).  In  the  case  of  a  woman  who  died  while  taking  phosphorus 
medicinally,  it  was  remarked  that  the  whole  of  the  viscera  of  the  body 
were  luminous  in  tbe  dark ;  indication  of  the  extensive  diffusion  of  the 
poison  by  absorption  (Casper's  Wochenschr.,  February  21st  and  28th, 
1846,  pp.  115,  135).  For  a  further  account  of  the  appearances,  see 
Chemist,  January,  1856,  p.  244.  In  one  case  which  the  author 
examined  in  1867,  that  of  a  girl,  set.  13,  who  died  on  the  sixth  day  after 
taking  phosphorus  paste  beaten  up  with  egg,  there  were  the  usual 
symptoms,  with  severe  paroxysms  of  vomiting  and  pain.  The  matters 
first  vomited  were  observed  to  be  luminous  in  the  dark.  There  were 
numerous  ecchymosed  patches  in  the  cellular  tissues  of  the  skin  of  the 
abdomen  over  the  rectus  muscle  ;  these  were  also  seen  on  the  chest  and 
on  tbe  diaphragm.  The  stomach  contained  a  dark-coloured  thick  fluid 
like  altered  blood ;  the  coats  were  not  inflamed  ;  the  surface  of  the 
inner  coat  was  covered  with  a  brownish-coloured  mucus  which  had  no 
odour  of  phosphorus.  At  the  greater  curvature  the  surface  was  dotted 
over  with  numerous  small  dark  particles,  consisting  of  coagula  of 
altered  blood  adhering  to  tbe  membrane,  but  easily  removed  from  it. 
The  contents  of  tbe  stomach  owed  their  colour  to  these  little  masses  of 
blood  being  diffused  through  them.  The  duodenum  contained  a 
similar  liquid.  The  intestines  presented  no  abnormal  appearance. 
The  liver  was  in  an  advanced  state  of  fatty  degeneration.  This  con- 
dition of  the  liver  has  occurred  so  frequently  in  cases  of  phosphorus 
poisoning  that  it  may  be  regarded  as  one  of  the  characteristic 
appearances  (Guy's  Hosp.  Rep.,  1868,  p.  242).  This  fatty  degenera- 
tion in  poisoning  with  phosphorus  is  met  with  not  only  in  the  liver, 
but  in  tbe  heart,  stomach,  kidneys,  and  muscular  tissues  generally. 

In  a  case  recorded  by  Habersbon  ("Med.  Chir.  Trans.,"  1867, 
vol.  50),  in  which  a  woman  died  on  the  fifth  day,  the  symptoms  and 
appearances  were  similar  to  those  above  described.  The  phosphorus 
was  taken  in  the  form  of  paste,  and,  as  was  supposed,  in  a  dose  of  from 
three  to  four  grains.  There  was  much  eccbymosis  in  patches  in  and 
about  the  cellular  tissue  of  tbe  abdomen  and  chest.    There  was  fatty 
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degeneration  of  the  liver  and  kidneys.  The  stomach  contained  a  large 
quantity  of  fluid,  like  soot  and  water,  and  was  covered  with  a  tenacious 
bloody  mucus.  There  was  some  congestion  of  the  mucous  membrane, 
and  there  was  much  redness  with  ecchymosis  in  the  small  intestines'. 
The  fatty  degeneration  induced  by  phosphorus  is  usually  most  marked 
in  the  liver,  though  it  may  extend  to  the  kidneys,  the  heart,  the  glands 
of  the  stomach,  to  the  muscular  tissue  generally,  and  to  the  arterioles 
and  capillaries.  Sir  Thos.  Stevenson  has  seen  decided  enlargement 
of  the  liver  produced  within  forty-eight  hours  of  the  time  at  which  the 
poison  was  administered.  The  liver  is  usually  enlarged,  doughy, 
anaemic,  and  of  a  uniform  yellow  or  yellowish-white  colour.  The  acini 
are  distinct.  Wagner  describes  an  interlobular  hypertrophy  of  the 
connective  tissue.  The  hepatic  cells  are  loaded  with  fat.  The  heart 
and  muscles  generally  may  be  soft,  yellow,  and  of  defective  tenacit3\ 
In  place  of  the  transverse  striae,  innumerable  fat  globules  and  granules 
of  fat  are  seen  by  the  microscope.  The  glandular  epithelial  cells  of 
the  gastric  follicles  are  filled  with  fat  globules.  The  cortex  of  the 
kidneys  is  likewise  filled  with  fat  globules.  (For  further  information  on 
this  subject,  see  "  Die  acute  Phosphor- Vergiftung  von  Munk  und 
Leyden,"  Berlin,  1865  ;  Horn's  Vierteljahrsschr.,  1866,  1,  271  ;  and 
Wiggers  and  Husemann's  Jahreshericht,  1872,  p.  472.) 

In  a  case  that  died  so  short  a  time  as  fifty-nine  hours  after 
swallowing  the  poison  the  heart  was  found  to  have  undergone  fatty 
degeneration,  and  it  and  the  aorta  exhibited  ecchymosed  patches.  The 
stomach  was  considerably  injected,  and  its  surface  was  thickly  coated 
with  tenacious  mucus.  The  small  intestine  was  much  congested  at  its 
commencement,  and  to  a  less  degree  lower  down.  The  liver  weighed 
twenty-six  ounces,  was  yellow,  anaemic,  and  showed  extreme  fatty 
degeneration,  except  in  isolated  patches.  In  this  case  the  dose 
of  phosphorus  could  not  be  ascertained  (Guy's  Hosp.  Eep.,  xxii. 
1877,  p.  449). 

Analysis. — The  smell  which  phosphorus  imparts  to  organic  sub- 
stances is  characteristic.  If  the  smell  is  not  perceptible,  or  if  concealed 
by  other  odours,  the  liquid  supposed  to  contain  the  phosphorus  may  be 
heated  in  a  flask  in  the  dark,  when  if  phosphorus  is  present  a  garlicky 
odour  will  be  j)erceived,  and  the  vapours  may  appear  feebly  luminous 
as  they  are  condensed  in  the  air.  When  phosphorus  has  been  taken  in 
a  solid  form,  the  particles  may  be  separated  as  a  sediment,  by  washing 
the  contents  of  the  stomach  in  water.  These  may  be  melted  under 
water  into  one  mass,  either  by  plunging  the  tube  containing  them  into 
hot  water,  or  by  pouring  hot  water  upon  them  in  a  conical  glass.  If  a 
portion  of  the  organic  liquid  is  evaporated  to  dryness  in  the  dark,  the 
particles  of  phosphorus  will  be  easily  recognised  by  their  luminosity,  as 
well  as  by  their  combustion  when  the  surface  on  which  tlie  material 
is  spread  is  further  heated.  Phosphorus  may  be  separated  from  many 
organic  matters  by  digestion  with  disulphide  of  carbon.  It  is  thus  pro- 
cured from  flour-and-phosphorus  paste,  or  from  the  residue  of  the 
contents  of  the  stomach  after  washing  and  decantation.  On  the  spon- 
taneous evaporation  of  the  sulphide,  decanted  from  the  organic  liquid 
or  solid,  the  phosphorus  may  be  procured  in  small  globules  or  beads. 
These  are  ignited  when  touched  with  a  hot  wire.  A  portion  of  the 
solution  poured  upon  thin  paper,  ignites  spontaneously  when  dry,  and 
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burns  with  the  well-known  flame.  The  vapours  of  phosphorus  blacken 
paper  moistened  with  a  solution  of  nitrate  of  silver.  This  is  known  as 
Scherer's  test. 

Yellow  phosphorus  is  a  solid  of  waxy  consistencj',  having  a  peculiar 
odour  and  taste  resembling  garlic.  It  is  the  odour  and  taste  which 
prevent  it  from  being  crimiiiall_y  employed  as  a  i)oison,  and  render  it 
easy  of  detection  in  articles  of  food.  It  evolves  a  white  vapour  in 
daylight,  and  a  faint  bluish  luminosity  in  the  dark.  It  melts  and  takes 
fire  at  a  temperature  of  112°  C,  burning  with  a  bright  yellow  flame, 
and  producing  dense  white  acid  vapours  by  combustion.  It  is  not  soluble 
in  water,  but  water  in  which  it  has  been  preserved  or  washed,  acquires 
poisonous  properties  by  reason  of  the  phosphorous  and  phosphoric 
acids  formed  ("Ann.  d'Hyg.,"  1857,  1,  423).  It  is  dissolved  by 
alcohol,  ether,  chloroform,  and  the  oils,  but  especially  by  disulphide 
of  carbon. 

If  the  jjliosphorus  is  in  a  state  of  solution,  or  is  in  too  small  quan- 
tity to  be  dissolved  out  of  the  material  by  disulphide  of  carbon,  its 
presence  may  be  indicated  by  distilling  the  liquid  containing  it  in  the 
dai-k — the  boiling  point  being  raised  by  the  addition  of  sulphuric  acid. 
The  vapour  appears  luminous  as  it  is  condensed  in  a  glass  condensing- 
tube.  So  delicate  is  this  process  of  distillation,  which  was  first 
suggested  by  Mitscherlich,  that  in  one  experiment  with  the  head  of  a 
single  lucifer-match  the  luminosity  appeared  for  half  an  hour  in  the 
condensing-tube.  Absolute  darkness  is  required  for  the  success  of  this 
experiment. 

If  the  person  has  survived  several  days,  it  is  not  likely  that  any  free 
phosphorus  will  be  found  in  the  stomach  nor  in  its  contents.   None  was 
found  in  the  contents  of  the  stomach  nor  in  the  fatty  liver  of  a  girl  who 
died  on  the  sixth  day,  but  the  distillation  process  succeeded  with  the 
broken  top  of  a  pot  which  had  held  the  phosphorus  paste,  although  this 
was  empty  and  had  been  thrown  into  a  tub  of  water.    In  Habershon's 
case  of  death  on  the  fifth  day,  none  was  found  by  Sir  Thomas  Stevenson 
m  the  stomach  nor  m  its  contents.    The  phosphorus  in  these  cases  is 
oxidised  rapidly,  and  thus,  like  other  poisons,  it  may  disappear  from 
the  body.    If  a  piece  of  filter-paper  imbued  with  a  solution  of  nitrate  of 
silver  be  exposed  to  the  vapours  or  gases  evolved  from  the  suspected 
articles,  and  is  not  darkened  nor  blackened,  it  may  be  concluded  that  no 
evidence  of  the  presence  of  uncombined  phosphorus  will  be  obtained  by 
other  means.    Under  these  circumstances  the  phosphorus  may,  accord- 
ing to  some  au  horities,  be  still  discovered  as  phosphoric  acid.  Mialhe 
has  given  an  elaborate  report  on  a  case  in  which  the  symptoms  and 
appearances  were  those  of  phosphorus  poisoning,  the  giii  dyinron  the 
fi  til  day.    Mitscherhc  i's  process  failed  to  shoS^ny  lee  pCXls 
Eight  weeks  afterwards  portions  of  the  viscera  were  eLnined  W 
lardieu  andEoussm.    They  found  in  the  intestines  and  oT  flne^ 
groups  of  small  crystals  of  ammonio-phosphate  of  magnesil  and  in 
the  fluid  contents  an  acid  liquid  having  the  nronPrt^P«  nf  ?  • 

acid  ("Ami.  d'Hyg."  1869   1    lo.^  ^        P^^'P^^^^f  pl^osphorie 

observed,  are  frequently  found  a    fresuU  of'  ,T'"^''       '''''  ^ 
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phosphorus,  unless  the  symptoms,  appearances,  and  circumstantial 
evidence  are  so  strong  that  chemical  evidence  is  scarcely  necessar}'. 

In  one  case  Herapath  failed  to  detect  any  trace  of  phosphorus  in  a 
body  on  the  twenty-third  day  after  death. 

Phosphorus  readily  undergoes  oxidation  in  the  body,  and  is  thus 
converted  into  phosphorous  and  phosphoric  acids.  Blondlot  suggested 
a  process  for  its  detection  when  this  conversion  into  phosphoric  acid 
had  taken  place.  It  depends  on  a  peculiar  green  colour  which  the 
lower  oxides  of  phosphorus  give  to  the  flame  of  nascent  hydrogen  when 
burnt  {Jour.de  C/iM?i.,  1862,  p.  528;  also  1863,  p.  581).  Herapatli 
employed  this  method  of  detecting  phosphorus  thus  changed  in  the 
body,  in  a  medico-legal  case.  Barrett  has  shown  that  the  flame 
of  pure  hydrogen  is  rendered  of  a  vivid  green  by  an  infinitesimal 
trace  of  phosphorus  (Nature,  1872,  p.  483),  but  as  phosphates  are 
constituents  of  most  of  the  solids  and  fluids  of  the  body,  this 
mode  of  testing  would  hardly  be  applicable  to  medico-legal  purposes. 
It  requires  for  medico-legal  application  materials  of  absolute  purity 
for  procuring  hydrogen,  as  well  as  a  pure  atmosphere,  and  perfect 
darkness. 

When  the  phosphorus  has  been  scraped  from  the  tops  of  matches  it 
may  be  oxidised  and  lost ;  as  it  is  usually  coloured  with  vermilion, 
Prussian  blue,  or  some  other  colouring  matter,  these  substances  may 
be  found  in  the  washed  sediment  of  the  contents  of  the  stomach.  On 
the  non-discovery  of  free  phosphorus  in  the  body,  these  colouring 
matters,  if  present,  serve  to  indicate  the  form  in  which  the  poison  has 
been  taken  or  administered.  In  a  case  which  occurred  to  Tardieu  and 
Roussin,  sulphur  was  found  as  well  as  phosphorus  ("  Ann  d'Hyg.," 
1868,  1,  117).  The  proportion  of  phosphorus  in  matches  varies.  The 
dry  composition  may  contain  as  much  as  one-fourth  of  its  weight. 
Phosphorus  paste  is  said  to  contain  one-eightieth  of  its  weight  of  this 
substance  (Ann.  d'Hyg.,  1869,  2,  896).  Sir  Thomas  Stevenson  has 
found  it  to  contain  51  per  cent,  of  phosphorus. 

Red  or  Allotrojnc  Phosphorus. — The  remarkable  substance,  known 
under  the  name  of  allotropic  phosphorus,  is  not  possessed  of  poisonous 
properties.  This  fact,  long  since  announced  by  Liebig  ("  Letters  on 
Chemistry,"  p.  165),  has  been  confirmed  by  all  subsequent  experience. 
Common"  phosphorus  is  poisonous  in  doses  varying  from  one  to  three 
grains,  while  allotropic  phosphorus  has  been  given  to  animals  in  doses  of 
thirty  grains  without  causing  symptoms  of  poisonmg.  This  kind  ot 
phosphorus,  by  reason  of  its  being  generally  in  a  fine  powder,  is  m  a 
state  more  favourable  for  acting  as  a  poison  than  common  phosphorus ; 
and  yet,  owing  probably  to  its  insolubility,  it  is  inert.  Bussy  m  1850, 
and  be  Vrij  in  1851,  proved  that  a  dog  might  take  with  impunity  thirty 

grains.  ,  .    .      ,  1 1    •  n 

Analysis  of  the  Red  variety.— lied  phosphorus  is  insoluble  m  all 
liquids,  and  by  its  insolubility  in  disulphide  of  carbon  it  is  distinguished 
and  separated  from  yellow  phosphorus.  It  has  no  odour  nor  taste,  and 
is  not  luminous  in  the  dark,  unless  it  contains  yellow  phosphorus.  In 
any  analysis  for  phosphorus,  we  must  take  care  to  exclude  it  by  employing 
disulphide  of  carbon  as  a  solvent  for  the  common  or  poisonous  lorm  ot 
phosphorus.  The  reader  will  find  a  full  account  of  the  comparative 
iffects  of  the  common  and  allotropic  phosphorus  by  Chevailier  in 
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Ann.  cVHyg.,  1856,  1,  374;  1859,  2,  370;  and  Casper's  Viertel- 
jahrsschr.,  1860,  2,  18. 

Gases. — A  female,  ret.  20,  took  several  doses  of  phosphorus  paste ;  the  first  on 
the  evening  of  January  11th,  1877.  The  dose  was  repeated  twice  on  the  12th.  The 
whole  quantity  of  paste  taken  was  of  the  size  of  a  large  cob-nut,  containing  about 
two  grains  of  phosphorus.  On  the  morning  of  the  13th  she  retched,  and  at  midday 
her  appetite  failed  at  dinner ;  and  in  the  evening  she  vomited.  At  10  p.m.  on 
the  I4th  she  was  first  seen  by  Tyson,  about  seventy-two  hours  after  the  fii'st  and 
forty-eight  hours  after  the  last  dose  was  taken.  She  had  then  an  excited  aspect, 
and  her  breath  had  a  phosphoric  odour.  There  was  tenderness  over  the  region  of 
the  stornach.  On  the  loth  there  was  slight  yellowness  of  the  conjunctivfe  of  the 
eyes,  slight  pain  over  the  stomach,  and  nausea,  but  no  vomiting.  The  urine  was 
high-coloured  and  turbid.  On  the  16th  there  was  decided  jaundice,  great  thirst, 
and  prostration.  There  was  still  a  slight  garlicky  odoui-  of  the  breath ;  but  the 
urine  and  freces  showed  no  luminosity.  There  was  no  obvious  enlargement  of 
either  the  liver  or  spleen.  On  the  17th  the  liver  was  enlarged ;  only  a  very  little 
dark-coloured  urine  was  passed ;  and  there  was  much  epigastric  pain  and  tender- 
ness. In  the  evening  there  was  slight  delii-ium.  Prom  this  time  she  gradually 
sank,  and  died  on  the  18th,  nearly  a  week  after  the  administration  of  the  first 
dose  of  the  poison.  On  post-mortem  examination  the  liver  was  found  to  be  of  the 
usual  size ;  but  it  had  undergone  extensive  fatty  degeneration,  as  had  the  heart 
also.  There  were  no  marked  appearances  in  the  stomach,  which  was  almost  filled 
with  a  blackish  syrupy  Uquid  (Guy's  Hosp.  Eep.,  1877,  p.  452). 

In  1876,  a  woman,  and  her  daughter  set.  5,  each  drank  some  phosphorus  paste 
in  warm  water.  The  woman  was  seen  four  days  later  apparently  in  her  usual 
health.  Subsequently  she  sickened,  became  jaundiced,  and  died  a  week  after  the 
poison  was  swallowed.  The  child  exhibited  no  symptoms  till  7  a.m.  on  the  day  after 
taking  the  poison.  She  then  vomited  some  slimy  material,  and  her  breath  had  a 
garlicky  odour.  In  a  few  hours  she  was  in  a  state  of  semi-collapse.  Next  day  she 
became  drowsy,  then  thu-sty,  restless,  and  vomited  constantly.  There  was  no 
jaundice.    She  died  fifty-nine  hours  after  the  administration  of  the  poison. 

In  1899,  Caroline  Davis,  set.  63,  an  inebriate,  left  drunk  8.30  a.m.,  and  found 
at  8.30  p.m.  (having  probably  taken  red  heads  of  matches),  groaning  with 
abdominal  pam,  thirsty,  and  lying  on  floor.  No  vomit  seen.  Admitted  into 
Oruy  8  at  11.40  p  m.  She  was  then  coUapsed,  cold,  especiaUy  in  limbs.  No  pulse 
could  be  felt.  Noisy  breathing.  Pupils  medium.  Slightly  cyanosed.  Sweating, 
ilemained  unconscious,  but  reacted  to  stimulants.  Breath  smelt  of  phosnhorul 
Eeflexes  present.  Treated  by  stomach-pump,  KMnO,,  stimulants,  artificiai 
respiration,  and  turps.  Died  at  1.15  a.m.,  four  and  three-quarter  hours  after  she 
was  found.  Post-mortem  :  Shght  congestion  of  gastric  mucous  membrane,  and  of 
upper  part  of  small  intestine.  No  match  heads  found.  Liver  fifty-two  ounces 
pale.  Lungs  very  congested  and  oedematous  (an  old  bronchitic).  Enielottis  and 
trachea  injected.  No  excoriation  of  tongue.  Other  viscera  normal  except  old 
thickemng  of  meninges  (alcoholic).  ^ 

...t^.^ll^'  T  ''''^ 'ff*  was  held  on  a  servant  gii-1  who,  after  trying  ineffectually  to 
cut  her  thi-oat,  swallowed  phosphorus  paste.  i-i^auy  to 

The  following  case,  reported  by  Dr.  Newry,  Lancet,  2,  1900  n  876 
lias  features  of  considerable  interest  : —  '  i  •  > 

On  August  11th  I  was  called  to  see  a  man  who  was  suffering  from  vomiting  and 
intense  burmng  pam  in  the  stomach  and  bowels.    His  history  was  SatTn  fT! 
when  "  m  dnnk,"  he  had  swallowed  thi-ee-pennyworth  of  rat-MJer    T.^^S"  ! 
after  swallow mg  it  he  complained  of  violent  pain  Tn  the  stomach  and  siVW^ 
was  given  salt  and  hot  water,  after  which  he  was  veiysLnnd  vomited  fv^fl' 
expressed  himself  relieved.    On  the  next  day  he  was  TlittrbX     ift  ^i""?'^ 
felt  far  from  well ;  he,  however,  dressed  bims^elf  and  Llk^f  d^^^^^^^^^ 
he  was  taken  much  worse  and  I  was  sent  for.    When  I  saw  ]^^\;.  V 
was  normal,  he  was  quite  conscious  and  coherent  and ^  ^"o      i  *^"iperature 
complained  of  thirst,  constant  vomit'ng   and  g^e^it  i^^^^^^  '\ 

He  was  given  Ihe  usual  remedies%triL;Xer:ft^^^^^ 

36—2 
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and  died  on  the  following  Tuesday,  the  14th,  having  lived  exactly  a  week  after 
swallowing  the  poison.  The  vomiting  of  dark-coloured  blood  continued  up  to  the 
time  of  his  death. 

A  post-mortem  examination  was  made  twenty-four  hours  after  death.  The 
weather  was  very  warm  but  there  were  no  signs  of  putrefaction.  Very  slight  rigor 
mortis,  if  any,  was  perceptible.  The  body  presented  a  most  curious  and  interestino- 
appearance.  The  whole  of  the  neck  in  its  entire  circumference,  back,  and  sides 
bore  the  appearance  of  having  been  stained  in  a  deep  .solution  of  Prussian  blue,  the 
colour  being  most  intense  and  brilliant ;  it  was  not  mottled  but  uniformly  stained. 
The  arms  and  legs  showed  an  icteric  tinge  ;  their  superficial  veins  looked  as  though 
the3''  had  been  injected  with  a  solution  of  Prussian  blue  paint  and  were  most 
beautifully  mapped  out.  On  opening  the  body  the  chief  points  noticed  were  as 
follows  :  The  stomach  contained  half  a  pint  of  liquid  blood  ;  it  was  deeply  coloured 
blue;  it  showed  softenings  and  ulcerations  in  patches,  and  it  was  thickened  in 
other  parts.  The  whole  of  the  intestines  showed  signs  of  an  iri'itant  poison  ;  they 
were  deeply  pigmented  with  the  colour",  and  the  contents  were  dark  and  pitchy. 
The  transverse  colon  was  intensely  inflamed  and  the  fat  of  the  great  omentum 
showed  bright  extravasations  of  blood  and  was  most  sti-iking  in  appearance.  The 
heart,  liver,  and  kidneys  showed  signs  of  commencing  fatty  degeneration.  The 
lungs  and  the  liver  were  deeply  coloui'ed  blue.  The  brain  was  rather  anaemic,  soft, 
and  almost  diffluent  in  parts. 

And  the  following  as  a  case  of  doubtful  homicide.  It  is  reported  by 
Sir  Chas.  Cameron  to  the  Lancet,  2,  1896,  p.  241  : — 

On  July  3rd,  1896,  a  female  was  tried  on  a  charge  of  murder  and  acqiiitted  at 
the  County  Louth  Assizes.  The  case,  which  possesses  some  interest,  is  briefly  as 
follows.  The  prisoner's  child,  a  male  aged  eight  months,  was  seen  by  a  neighboui- 
at  9.30  a.m.  on  May  6th,  and  he  was  then  apparently  in  his  usual  good  health. 
About  2  p.m.  on  the  same  day  the  child  was  foimd  "  dead  and  cold."  At  the  post- 
mortem examination  a  Inciter  match  was  found  in  the  oesophagus  and  fire  lucifer 
matches  in  the  stomach.  The  prosecution  gave  evidence  tending  to  incriminate  the 
mother  and  contended  that  the  matches  must  have  been  forced  down  the  child's 
throat.  There  were  some  inflamed  spots  on  the  stomach,  which  viscus  contained 
only  a  very  small  quantity  of  semi-liquid  stuflE,  chiefly  mucus.  The  wood  only  of 
the  matches  remained,  the  phosphorus  and  other  chemicals  having  been  dissolved, 
apparently  by  the  liquids  of  the  stomach.  It  was  not  probable  that  dyspnoea, 
produced  by  the  match  in  the  oesophagus,  caused  death,  as  the  face  showed  no 
lividity  and  the  child  had  evidently  vomited.  The  cause  of  death  seemed  clearly 
to  be  the  small  amount  of  phosphoms  contained  on  five  matches.  Free 
phosphorus  was  readily  detected  in  the  stomach  itself.  The  child  appears  to  have 
died  an  hour  or  two  after  swallowing  the  matches.  Blyth  quotes  results  of 
analysis  of  matches  showing  that  they  contain  per  100  from  0'012  to  0-055  gramme 
of  phosphorus.  The  five  matches  might  therefore  have  contained  from  only  0-6 
milligramme  to  2-75  milligrammes  of  phosphorus. 

Chronic  Phosphoeus  Poisoning  ("Phossy  Jaw"). 

This  deserves  separate  mention,  owing  to  the  particular  manner  in 
which  it  arises — viz.,  from  the  repeated  inhalation  of  the  fumes  of 
phosphorus  by  workmen  in  match  manufactories,  or  other  people  who 
are  habitually  liable  to  inhale  the  fumes. 

Geo.  Wegner  has  investigated  the  action  of  phosphorus  on  the  bones,, 
and  asserts  that  its  effects  are  not  due  to  its  action  after  absorption, 
but  to  the  direct  action  of  the  fumes  of  phosphorous  oxide  on  the  bones. 
When  these  come  into  contact  with  the  denuded  periosteum  or 
membrane  covering  the  bones,  inflammation  of  this  is  set  up.  This  i& 
in  accordance  with  the  observation  that  in  match-makers  those  only 
who  have  carious  teeth  suffer  from  necrosis  of  the  jaw.  (See  Lancet,. 
1886,  1,  p.  671.)  For  the  action  of  phosphorus  on  the  spinal  cord,  see 
B.  M.  J.,  1883,  1,  p.  31. 
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The  symptoms,  as  the  title  implies,  are  rarely  manifested  directly 
the  victim  begins  to  work  iu  a  factory,  but  after  some  days,  or  i)erhaps 
weeks,  months,  or  even  years,  it  may  be,  he  begins  to  complain  ot 
nauseous  eructations,  frequent  vomiting,  a  sense  of  heat  in  the 
stomach,  purging,  straining,  pains  in  the  joints,  wasting,  hectic  fever, 
and  disease  of  the  stomach,  probahly  associated  sooner  or  later  with 
toothache,  for  it  is  by  necrosis  of  the  jaw  that  this  form  of  phosphorus 
poisoning  is  especially  characterised.  There  has  been  also  great 
ii-ritatiou  of  the  respiratory  organs,  and  bronchitis  has  frequently 
shown  itself  among  them. 

The  toothache  is  usually  sooner  or  later  followed  by  pain  in  the 
jaw,  sweUing  and  tenderness  of  the  gums,  and  formation  of  abscesses 
discharging  foetid  pus  through  the  cheek,  roof  of  mouth,  or  even  the 
aural  cavity,  leaving  fistulous  openings.  The  patient  acquires  a 
peculiar  pasty  appearance  of  the  face  and  puffiness  of  the  cheeks. 

Treatment.— This  can  only  be  either  (1)  prophylactic,  or  (2)  purely 
surgical  removal,  i.e.,  of  necrosed  bone,  etc.,  or  (3)  removal  of  the 
victim  to  some  other  employment.  Prophylactic  measures  consist  in 
(a)  original  and  then  repeated  examination  of  all  the  workpeople  to  see 
that  they  have  no  carious  teeth,  for  this  seems  to  be  the  special  portal 
of  entrance,  whatever  may  be  the  intimate  and  ultimate  explanation 
of  the  action  of  the  phosphorus,  to  forbid  all  such  to  work  in  the 
factory  until  such  caries  has  been  thoroughly  removed,  and  the  teeth 
or  alveoli  after  extraction  rendered  quite  sound. 

(6)  The  carrying  out  very  stiictly  of  the  rules  laid  down  for  match 
and  other  phosphorus  manufactories,  including  proper  ventilation,  the 
vaporisation  of  turpentine,  etc. 

It  is  but  fair  to  state  that  phosphorus  necrosis  is  now  very  rare  (not 
extinct)  owing  to  manufacturers  attending  to  prophylaxis,  and  also  to 
the  use  of  red  phosphorus  (safety  match). 

A  case  of  phosphorus  necrosis  of  the  temporal  bone  is  reported  by 
Dr.  Wiirdemann  {B.  M.  J.,  %  1897,  p.  1557),  and  an  occasional  case 
happens  now  and  again  in  the  East  End  of  London. 


Poisoning  by  Iodine  (I). 

Source  and  Method  of  Occurrence. — Iodine  is  a  manufacturing 
product  prepared  in  large  quantities  for  medicinal  and  other  purposes. 
Iodine  is  rarely  used  as  a  poison.  The  Kegistrar-General's  returns  for 
1901  are  silent  on  the  point.  In  1864  an  attempt  was  made  by  a 
Avoman  to  poison  a  fellow- servant  by  mixing  tincture  of  iodine  with 
food  in  a  plate.  The  remarkable  discoloration  of  the  farinaceous  food 
which  it  produced  led  to  suspicion,  and  prevented  any  ill-effects  from 
following.  Cases  usually  occur  from  overdoses  and  idiosyncrasy 
iyiide  "Potassium  Iodide,"  p.  439).  When  in  strong  solution,  it  is 
corrosive  and  destroys  the  parts  which  it  touches ;  in  this  state  it  has 
been  maliciously  employed  for  throwing  on  the  person. 

Toxicity  and  Fatal  Dose. — A  woman  swallowed  by  mistake  one 
drachm  of  iodine  dissolved  in  an  ounce  of  alcohol.  When  seen  soon 
afterwards  she  complained  of  a  violent  pain  in  the  throat  or  stomach, 
followed  by  retching  and  slight  vomiting;  the  pulse  was  rapid  and  full, 
the  eyes  prominent  and  suffused.    Vomiting,  promoted  by  diluents, 
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bi ought  no  relief  to  the  symptoms.  She  became  much  depressed,  and 
died  on  the  follownig  day.  There  was  no  examination  of  tlie  body 
iProv  Jour.  Jxme  80th,  1847,  p.  356).  For  a  case  of  recovery  after  half 
n  drachm  had  been  taken,  see  Med.  Times  and  Gaz.,  1861,  2,  p.  669. 

Symptoms.— From  experiments  on  animals,  as  well  as  from 
observation  of  its  effects  on  man,  iodine  has  a  strong  local  action  as 
an  irritant  on  the  stomach  and  bowels.  In  large  doses,  it  occasions  a 
burning  heat  in  the  throat,  severe  pain  in  the  abdomen,  with  vomiting 
and  purging  ;  the  vomited  matters  having  the  peculiar  odour  of  iodine, 
and  being  of  a  yellow  colour,  except  when  any  farinaceous  food  has 
been  taken,  in  which  case  they  are  blue  or  even  black.  The  ftecal 
matters  may  also  contain  free  iodine  if  the  poison  has  been  taken  in 
the  ^  solid  state.  Besides  these  symptoms  there  is  great  thirst,  with 
anxiety,  headache,  giddiness,  trembling,  and  convulsive  movements  of 
the  limbs,  and  fainting ;  these  last  symptoms  indicating  that  the  poison 
has  become  absorbed.  When  taken  for  some  time  in  small  doses,  it 
gives  rise  to  salivation,  vomiting,  purging,  pain  in  the  stomach  and 
cramps;  the  pulse  becomes  small  and  frequent;  there  is  a  general 
wasting  of  the  body ;  and  it  has  been  observed  that  in  this  form  of 
chronic  poisoning,  certain  glands  are  liable  to  become  affected  and 
diminished  by  absorption — the  breasts  in  the  female,  and  the  testicles 
in  the  male.  Iodine  produces  these  secondary  effects  (iodism),  whether 
it  is  taken  internally  or  applied  externally.  For  further  remarks,  vide 
"  Potassium  Iodide  Poisoning,"  to  the  iodine  of  Avhich  compound  the 
symptoms  are  mainly  due.  The  rash,  coryza,  etc.,  there  mentioned  are 
sometimes  seen  when  excessive  doses  of  the  tincture  of  iodine  have  been 
given. 

Treatment. — Emetics  and  the  stomach-j)ump  may  be  used,  together 
with  general  measures  to  relieve  jiain,  etc.,  when  acute  symi^toms  are 
present.  In  other  cases,  stopping  the  administration  of  the  drug  is  all 
that  can  be  done. 

Post-mortem  Appearances. — As  this  is  an  irritant  as  well  as  a 
corrosive  poison,  the  lining  membrane  of  the  gullet,  stomach,  and 
intestines  may  be  found  inflamed  and  excoriated.  In  one  instance  the 
mucous  membrane  near  the  pylorus  was  corroded  and  detached  in  a 
space  of  two  or  three  inches. 

Analysis. — The  odour  is  in  general  sufficient  to  identify  it.  This 
may  be  concealed  by  alkalies  or  alkaline  substances.  When  heated,  it 
sublimes  as  a  purple  vapour.  The  addition  of  a  cold  solution  of  starch 
produces  a  blue  colour,  but  many  substances  prevent  this  reaction.  It 
is  very  soluble  in  disulphide  of  carbon,  forming  a  rich  pink  solution. 
The  sulphide  has  the  property  of  removing  it  from  water  or  organic 
liquids  in  which  it  is  dissolved.  It  may  thus  be  separated  for  chemical 
examination  by  decanting  the  watery  liquid  from  the  sulphide,  which, 
on  evaporation,  leaves  the  iodine  in  crystals.  Chloroform,  a  good 
solvent  of  iodine,  may  be  substituted  for  the  sulphide.  lodhie  gives  a 
blue,  green,  or  dark  colour  to  most  organic  liquids,  and  imparts  to  them 
a  peculiar  odour.  It  stains  the  skin  and  other  organic  substances' 
yellow ;  the  colour  being  removed  by  an  alkali. 

Cases. — The  editor  is  unable  to  find  any  cases  of  direct  poisoning 
by  iodine  itself,  but  all  the  cases  under  the  heading  of  "  Potassium  and 
Sodium  Iodide  "  are  probably  due  to  the  iodine  in  the  compound. 
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Group  4.— GASEOUS  POISONS. 

This  group  is  merely  ti  convenience  for  exi^osition.  It  has  no  real 
existence  as  a  special  group  of  pulmonary  or  respiratory  poisons. 
There  are  three  classes  of  poisons  acting  in  the  state  of  vapour. 

1.  The  volatile  acids  acting  as  intense  irritants  to  the  pulmonary 
mucous  memhrane,  and  setting  up  an  intense  bronchitis.  These  have 
already  been  considered. 

2.  Other  less  powerful  irritant  gases,  such,  for  instance,  as  chlonne, 
fluorine,  but  acting  more  by  the  irritation  they  produce  than  by  the  fact 
of  their  being  poisonous  after  absorption. 

3.  Gases  which  can  be  breathed,  but  after  absorption  act  as  definite 
poisons  to  the  system,  typically  CO,  AsH2,  and  the  various  volatile 
substances  used  as  anaesthetics,  and  ordinary  coal  gas.  These  are 
really  divisible  into  two  sub-groups:  {a)  those  which  combine  with 
the  hfemoglobin  to  form  too-fixed  compounds  ;  (b)  those  which 
apparently  become  merely  dissolved  in  the  plasma  of  the  blood  and 
poison  the  tissues  to  which  they  are  distributed. 

4.  Absolutely  neutral  gases,  whose  sole  efi"ect  is  that  they  are  not 
oxygen,  and  cannot  take  its  place,  e.g.  an  atmosphere  of  nitrogen. 

Owing  to  the  fact  that  the  poisonous  material  is  in  a  finely  difiused 
state,  and  that  in  the  air-cells  of  the  lungs  it  meets  at  once  with  a  large 
absorbing  surface,  and  instantly  enters  the  blood,  the  effects  of  gaseous 
poisons  are  more  rapid  and,  cceteris  paribus,  more  powerful.  It  has 
been  remarked,  too,  that  with  some,  and  probably  all,  of  them,  their 
eflects  continue  to  increase  for  a  short  period,  even  after  a  person  has 
ceased  to  breathe  them.  This  is  particularly  true  of  the  third  class, 
and  the  explanation  is  easy  to  see. 

The  greater  number  of  the  poisonous  gases  are  chiefly  complex 
products  of  art,  and  are  never  likely  to  be  met  with  in  the  atmosphere  so 
abundantly  as  to  produce  injurious  consequences  ;  hence  fatal  accidents, 
arising  from  their  inhalation,  most  commonly  occur  under  circumstances 
which  can  leave  no  question  respecting  the  real  cause  of  death.  The 
peculiar  effects  of  all  of  them  it  will  not  be  necessary  to  describe  in  this 
place  ;  but  there  are  some  few,  a  knowledge  of  the  properties  and  opera- 
tion of  which  may,  on  certain  occasions,  be  required  of  a  medical  jurist. 
Amongst  these  are  carbonic  acid,  carbonic  oxide,  and  sulphuretted  hydro- 
gen gases  and  ordinary  coal  gas.  Agents  of  this  description  can  rarely 
be  employed  with  any  certainty  as  instruments  of  murder,  and  if  they 
were  so  employed  the  fact  could  be  established  only  by  cii-cumstantial 
evidence.  One  alleged  instance  of  murder  b}'^  carbonic  acid  is,  how- 
ever, reported  by  Devergie  ("Ann.  d'Hyg.,"  1837,  1,  201).  Death, 
when  arising  from  the  breathing  of  any  of  the  gases,  is  generally 
attributable  to  suicide  or  accident.  In  France  it  is  by  no  means 
uncommon  for  a  person  to  commit  self-destruction  by  sleeping  in  a 
closed  compartment,  in  which  charcoal  has  been  suffered  to  burn ; 
while  in  England  accidental  deaths  are  sometimes  heard  of,  where 
coal  or  coke  has  been  employed  as  fuel  in  small  and  ill-ventilated 
rooms.  On  such  occasions  a  person  may  be  found  dead  without,  to 
the  casual  observer,  any  evident  cause  ;  the  face  may  appear  pale  or 
livid,  and  the  skin  may  be  covered  with  patches  of  lividity.  The  dis- 
covery of  a  body  under  these  circumstances  will  commonly  be  sufiicient 
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lo  create  a  suspicion  of  rauvder.  In  such  a  case  it  is  obvious  that  the 
estabUshment  of  the  innocence  of  the  accused  will  depend  entirely  on 
the  discrimination  and  judgment  of  a  medical  practitioner.  An  instance, 
illustrative  of  the  consequences  of  this  popular  prejudice,  occurred  in 
London  in  1823. 

Six  persons  were  lodging  in  tlie  same  apartment,  where  they  were  all  in  the 
habit  of  sleeping.  One  morning  an  alaim  was  given  by  one  of  them,  a  woman,  who 
stated  that  on  rising  she  found  her  companions  dead.  Pom-  were  discovered  to  be 
really  dead,  but  the  fifth,  a  married  man,  whose  wife  was  one  of  the  victims,  was 
recovering.  He  was  known  to  have  been  on  intimate  terms  with  the  woman  who 
gave  the  alarm,  and  it  was  immediately  supposed  that  they  had  conspired  together 
to  destroy  the  whole  party,  in  order  to  get  rid  of  the  wife.  The  woman,  who  was 
accused  of  the  crime,  was  imprisoned,  and  an  account  of  the  supposed  barbarous 
murder  was  soon  printed  and  circulated  in  the  metropolis.  Many  articles  of  food 
about  the  house  were  analysed,  in  order  to  discover  whether  they  contained  poison, 
when  the  cii'cumstances  were  explained  by  the  man  stating  that  he  had  placed  a 
pan  of  burning  coals  between  the  two  beds  before  going  to  sleep,  and  that  the 
doors  and  windows  of  the  apartments  were  closed  (Christison,  p.  583).  A  set  of 
cases  of  a  similar  kind,  in  which  there  was  at  first  a  strong  suspicion  of  poisoning, 
has  been  reported  {Med.  Oaz.,  vol.  36,  p.  937). 

Those  which  will  be  here  noted  are  the  following : — 
CO2  or  carbonic  acid. 
CO  or  carbonic  oxide. 

Fumes  from  stoves,  probably  a  mixture  of  CO  and  CO2. 
Water  gas,  probably  CO  mainly. 

Vapours  of  lime-kilns,  etc.,  probably  a  mixture  of  CO  and  CO2,  etc. 
Coal  gas,  CO  mainly,  but  probably  also  other  gases. 
Sulphuretted  hydrogen,  SH2. 

Sewer  gas,  possibly  SH2,  or  may  be  CO  or  CO2  or  other  gases. 
Arseniuretted  hydrogen,  AsHs- 
An  unknown  gas  from  dye  works. 
Comj)ressed  air. 
Carbon  disulphide. 


Poisoning  by  CO2  oe  Caebonic  Acid. 
Sources  and  Methods  of  Occurrence.— This  gas  is  freely 

liberated  in  respiration,  combustion,  and  fermentation.  It  is  also 
produced  in  the  calcination  of  chalk  or  hmestone,  and  is  sometimes 
diffused  through  the  shafts  and  galleries  of  coal-mines,  where  it  is 
commonly  called  "  choke-damp."  Carbonic  acid  gas  is  likewise  met 
with  in  wells,  sewers,  cellars,  and  other  excavations  in  the  earth,  also 
in  old  brewers'  vats,  etc.  In  these  cases  it  is  generally  found  most 
abundantly  close  to  the  soil,  or  at  the  lower  part  of  the  well.  The  slow 
evaporation  of  water  strongly  charged  with  the  gas,  while  trickling  over 
the  sides  of  these  excavations,  may  likewise  assist  in  contammatmg  the 
air.  Damp  sawdust  or  straw  slowly  absorbs  oxygen  from  a  confined 
atmosphere,  and  sets  free  carbonic  acid. 

Poisoning  by  this  gas  is  as  might  be  anticipated  from  its  sources 
almost  entirely  a  matter  of  accident,  as  in  brewers'  workmen  or  sewer 
men  when  engaged  in  cleaning  out  vats  and  sewers,  from  which  many 
fatal  cases  are  recorded.  r  i  • 

In  coal-gas  poisoning  and  in  poisoning  by  the  fumes  of  burning 
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charcoal,  etc..  it  is  probable  that  CO  has  more  to  do  with  the  fatal 

^^In  refe^ence'to  suffocation  by  carbonic  acid,  it  is  a  matter  of  popular 
belief-aud,  in  fact,  it  has  been  often  asserted  by  writers  on  asphyxia- 
that  the  burning  of  a  candle  in  a  suspected  mixture  of  carbonic  acid  and 
air  is  a  satisfactory  proof  that  the  atmosphere  may  be  breathed  with 
safety    Observations  have,  however,  tended  to  show  that  this  statement 
is  not  to  be  relied  on  as  affording  an  indication  of  security.    A  case  is 
related  by  Christison  where  a  servant,  on  entering  a  cellar  m  which 
grape  juice  was  fermenting,  was  suddenly  seized  with  giddiness.  She 
dropped  her  candle  on  the  floor,  but  had  time  to  leave  the  cellar  and 
shut  the  door  behind  her,  when  she  fell  duwn  senseless.    Those  who 
went  to  her  assistance  found,  on  opening  the  door,  that  the  candle  was 
still  burning.    Other  cases  are  reported  in  which  persons  have  been 
discovered  to  be  in  a  state  of  deep  coma,  while  a  pan  of  charcoal  was 
still  burning  in  the  apartment.    The  results  of  some  experiments  on 
this  subject  led  the  author  to  tlie  conclusion  that  a  candle  will 
burn  in  air  which  is  combined  with  even  10  or  12  per  cent,  of  its 
volume  of  carbonic  acid  gas  ;  and  although  such  mixtures  might  not 
prove  immediately  fatal  to  man,  yet  they  would  soon  give  rise  to 
giddiness,  insensibility,  and  ultimately  death  in  those  who,  after  having 
been  once  immersed  in  them,  did  not  hasten  to  quit  the  spot.    In  air 
containing  a  smaller  proportion  than  this  (5  or  6  per  cent.)  a  candle 
■will  readily  burn,  but  it  is  probable  that  such  a  mixture  could  not  be 
long  breathed  without  causing  serious  symptoms;  hence  the  burning  oj 
a  candle  can  be  no  criterion  of  safety  against  the  effects  of  carbonic  acid. 
It  is  true  that  in  gaseous  mixtures,  where  a  candle  is  extinguished,  it 
would  not  be  safe  to  venture  ;  but  the  converse  of  this  proposition  is 
not  true — namely,  that  a  mixture  in  which  a  candle  burns  may  be 
always  breathed  with  safety. 

Degree  of  Toxicity  and  Fatal  Dose. — In  reference  to  the 

fatal  proportion  of  CO2  in  the  air  breathed,  it  is  absolutely  necessary 
to  make  a  distinction  between  the  contamination  of  air  by  the  addition 
of  a  quantity  of  free  carbonic  acid,  and  the  case  where  this  gas  is 
produced  by  combustion  or  respiration  in  a  close  apartment  at  the 
expense  of  the  oxygen  actually  contained  in  the  air  {vide  Landois 
and  Stirling,  "  Physiology,"  p.  196).  Every  volume  of  carbonic  acid 
formed  by  combustion  indicates  an  equal  volume  of  oxygen  removed. 
Such  an  atmosphere  is,  ccsteris  paribus,  more  destructive  than  another 
where  the  air  and  gas  are  in  simple  mixture.  If  we  assume  that  in 
each  case  the  noxious  atmosphere  contains  10  per  cent,  of  carbonic 
acid,  then  in  one  instance  there  will  be  nearly  7  per  cent,  more  of 
oxygen  and  7  per  cent,  less  of  nitrogen  than  in  the  other,  since  the 
production  of  10  parts  of  carbonic  acid  as  a  result  of  combustion 
implies  the  loss  of  10  parts  of  oxygen.  This  difference  in  the  propor- 
tions may  not  be,  practically  spesiking,  exact,  because  there  is  no 
apartment  sufficiently  closed  to  prevent  air  rushing  in  from  the  exterior 
while  combustion  is  going  on  within  it ;  but,  nevertheless,  the  above 
statement  may  be  taken  as  an  approximation  to  the  truth.  When  the 
gas  is  respired  in  its  lowest  poisonous  proportion  the  symptoms  come 
on  more  slowly,  and  the  transition  from  life  to  death  is  frequently 
tranquil.    This  is  what  we  learn  from  the  histories  of  suicides.  The 
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symi^toms  in  such  cases  appear  to  resemble  closely  those  which 
indicate  the  progressive  influence  of  opium  or  rather  narcotic  poison  on 
the  body. 

Tlie  statements  made  by  chemists  and  physiologists  respecting  the 
proportions  of  carbonic  acid  in  air  required  to  produce  noxious  or  fatal 
effects  on  human  beings  are  very  conflicting.  Since  physiologists 
have  determined  that  COgis  the  natural  product  of  "internal  respira- 
tion," an  enormous  amount  of  experimental  and  other  work  has  been 
done  on  the  subject  of  its  excretion.  The  subject  is  too  physiological 
for  full  discussion  here,  and  the  reader  is  referred  to  text-books  on 
Physiology  (M.  Foster  or  Landois  and  Stirling,  Stewart,  etc.).  In 
general  terms  it  may  be  said  that  the  percentage  of  CO2  has  less  to  do 
with  a  fatal  result  than  the  percentage  of  available  oxygen.  The  fatal 
proportion  of  CO2  in  all  ordinary  cases  may  be  taken  at  from  10  to  20 
per  cent.,  and  even  less  when  the  carbonic  acid  has  been  produced  at  the 
expense  of  the  oxygen  contained  in  an  enclosed  sj)ace. 

In  a  case  of  alleged  murder  by  charcoal  vapour  in  Paris,  a  question 
was  put  to  the  medical  witnesses  respecting  the  quantity  of  charcoal 
required  to  be  burnt  in  a  particular  chamber  in  order  to  asphyxiate 
two  adult  persons.  This  question  could  of  course  only  be  answered 
approximately ;  because  in  burning  charcoal,  the  sole  product  is  not 
carbonic  acid,  and  the  substance  itself  is  not  pure  carbon.  Then, 
again,  much  of  the  carbonic  acid  formed  may  escape  in  various  ways 
from  an  imperfectly  closed  apartment.  An  attempt  was  made  to  infer 
the  quantity  of  charcoal  consumed  from  the  weight  of  ashes  found  in 
the  apartment,  but  no  satisfactory  answer  could  be  given  to  this 
question.  The  prisoner  was,  however,  convicted  of  murdering  his 
wife  by  charcoal  vapour. 

With  regard  to  the  dosage  of  CO2  (or  any  other  gas  for  that 
matter)  required  for  a  fatal  result,  it  is  useless  at  a  time  remote  from 
the  accident  to  make  any  analysis  of  the  general  atmosphere  of  the 
place  where  the  fatal  event  took  place.  This  arises  from  the  well-known 
laws  of  the  difi'usion  of  gases  and  the  effects  of  heat  upon  this  diffusion 
and  their  expansion.  To  be  of  the  slightest  value  as  evidence,  such 
analyses  must  be  made  (1)  from  the  actual  vicmity  of  the  body,  and 
(2)  at  the  moment  of  discovery,  though  even  this  is  probably  too  late. 

It  is  well  known,  by  the  effects  of  the  vapour  of  a  lime-kiln,  that  one 
person  lying  at  the  edge  of  the  kiln  may  be  destroyed,  while  another  at 
ten  yards'  distance,  either  on  the  same  or  at  a  lower  level,  may  entu-ely 
escape  ;  and  it  would  not  be  possible  in  such  a  case,  to  speculate  upon 
the  proportion  of  carbonic  acid  which  had  destroyed  life,  except  by 
collecting  the  air  from  the  spot  where  the  accident  occurred,  and  at  or 
about  the  time  of  its  occurrence.  Another  fallacy  appears  to  be,  that 
because  a  dead  body  is  found  recumbent,  it  is  to  be  inferred  that  the 
person  must  have  lain  down  and  have  been  destroyed  while  sleeping. 
The  dead  body  of  a  person  must  always  be  found  thus  lying  on  the 
floor,  unless  it  be  supported  ;  but  sufibcation  may  have  actually  taken 
place,  or  at  least  have  commenced,  when  the  deceased  was  m  the  sitting 

or  erect  posture.  .  i     •  -^i 

Duration.— The  duration  symptoms  of  poisoning  by  carbonic  acici 
vary  according  to  the  degree  of  concentration  in  which  it  is  present  in 
the  atmosphere  respired.    Undiluted  carbonic  acid  gas  is  respired  with 
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difficulty,  or  not  at  all.  and  produces  spasm  of  the  glottis,  and  almost 
instant  'death.    With  less  percentnges  death  is  slower  in  onset,  though 

unconsciousness  may  be  very  rapid.  ,.^„f;^„  +1,0 

Symptoms.— When  the  gas  is  respired  in  a  fatal  propoition  the 
symptoms  commonly  observed  are  as  follows  :-sensations  of  great 
weight  in  the  head,  pressure  in  the  temples,  ringing  in  the  ears,  with 
a  pungent  sensation  in  the  nose;  a  strong  tendency  to  sleep,  accom- 
panied by  giddiness,  and  so  great  a  loss  of  muscular  power  that,  it  the 
person  be  at  the  time  in  an  erect  posture,  he  instantly  falls  to  the  ffi^ountl 
as  if  struck.  The  breathing,  whicli  is  observed  to  be  at  first  diffacuit 
and  stertorous  (snoring),  becomes  suspended.  The  action  of  the  heart, 
which  on  the  first  accession  of  the  symptoms  is  very  violent,  soon  ceases : 
sensibility  is  lost,  and  the  person  now  falls  into  a  profound  coma,  or 
state  of  seeming  death.  The  warmth  of  the  body  still  continues  ;  the 
limbs  are  relaxed  and  flexible,  but  they  have  been  observed  111  some 
instances  to  become  rigid,  or  even  convulsed.  The  countenance  is  livid 
or  of  a  leaden  colour,  especially  about  the  eyelids  and  lips,  but  on  some 
occasions  it  has  been  pale  and  placid.  The  access  of  these  symptoms 
is  stated  to  have  been  sometimes  accompanied  by  a  pleasing  sensation 
of  delirium,  while  at  others  the  most  acute  pains  have  been  suffered. 
In  some  instances  there  appears  to  have  been  irritability  of  the  stomach, 
for  the  affected  person  has  vomited  the  contents  of  his  stomach  in  a 
semi-digested  state.  Those  who  have  been  resuscitated  have  felt  pain 
in  the  head,  or  pain  and  soreness  over  the  body  for  several  days;  while, 
in  a  few  severe  cases,  paralysis  of  the  muscles  of  the  face  has  super- 
vened on  recovery.    For  other  symptoms,  vide  "Asphyxia,"  vol.  1. 

Treatment. — There  is  only  one  chance  for  a  victim,  and  that  is  to 
put  him  into  fresh  air  and  employ  artificial  respiration  if  necessary.  If 
pure  oxygen  is  obtainable,  it  may  be  tried. 

Appearances  after  Death. — The  bodj^  of  a  person  who  has 

perished  from  the  inhalation  of  carbonic  acid  is  said  to  retain  the 
animal  heat,  cceteris  paribus,  for  a  longer  period  than  usual ;  and  hence, 
according  to  Orfila,  cadaveric  rigidity  does  not  commonly  manifest  itself 
until  after  the  lapse  of  many  hours.  In  a  case  to  be  afterwards  related, 
the  body  was,  however,  found  to  have  cooled  considerably  within  the 
short  space  of  two  hours.  There  is  no  reason  to  believe  that  this  mode 
of  death  affects  the  rate  of  cooling  or  the  access  of  rigidity.  In  some 
instances  it  is  said  the  face  has  been  found  livid  and  swollen  and  the 
features  distorted,  but  more  generally  it  has  been  pale  and  placid,  as  if 
the  persons  had  died  without  a  struggle  in  the  position  in  which  their 
bodies  were  found.  The  skin  is  sometimes  livid  or  presents  patches 
of  lividity,  and  the  limbs  are  quite  flaccid.  The  pupils  have  been  found 
dilated.  Internally,  the  venous  system  is  filled  with  liquid  blood  of  a 
dark  colour.  In  death  from  carbonic  acid  as  a  result  of  combustion, 
the  blood  has  sometimes  had  a  light-red  colour ;  this  is  due  to  the  co- 
existence of  carbonic  oxide  in  the  products  of  combustion.  The  vessels 
of  the  lungs  and  brain  are  observed  to  be  especially  in  a  state  of  con- 
gestion. The  tongue  appears  swollen,  and  it  is  stated  by  Orfila  that 
the  mucous  membrane  of  the  intestinal  canal  is  often  interspersed  with 
dark  ecchymosed  patches.  The  following  appearances  were  met  with 
thirty  hours  after  death  in  the  bodies  of  two  adults,  a  male  and  a 
female,  who  died  from  the  accidental  introduction  of  carbonic  acid  into 
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their  bedroom  from  burning  ashes.  Externally — there  was  nothing 
unnatural,  excepting  a  few  slight  discolorations  on  the  back  of  the  man. 
Internally — there  was  congestion  of  the  membranes  and  great  vessels  of 
the  brain.  Each  lateral  ventricle  contained  about  half  an  ounce  of  clear 
serum,  the  lungs  were  gorged  with  dark  blood,  and  tlic  lining  membrane 
of  the  air- tubes  (bronchi)  was  sHghtly  reddened.  The  left  sides  of  the 
heart  were  nearly  empty  ;  the  right  contained  a  quantity  of  dark  half- 
coagulated  blood.  The  stomachs  were  healthy.  The  bodies  were  found 
on  the  floor  of  the  bedroom  in  positions  of  ease.  The  deceased  persons 
had  bad  the  power  to  get  out  of  bed,  but  were  unable  to  escape  from  the 
chamber.  It  will  be  perceived  from  this  description  that  there  is 
nothing  very  characteristic  in  the  appearances,  and  thus  it  is  always 
easy  to  ascribe  death  to  apoplexy  or  some  other  cause  ;  but  it  should 
be  remembered  that  carbonic  acid  itself  is  a  narcotic  poison,  inducing 
cerebral  congestion  and  apoplexy. 

[Considering  the  physiolog}'  of  respiration,  it  is  not  to  be  expected 
that  there  would  be  any  signs  beyond  extreme  darkness  of  the  blood. — 
Ed.] 

Analysis. — Sometimes  a  medical  jurist  maj'^  be  required  to  state 
the  nature  of  the  gaseous  mixture  in  which  a  person  may  have  died. 
He  will  have  but  little  difficulty  in  determining  whether  carbonic  acid 
is  or  is  not  one  of  the  deleterious  agents  in  such  a  mixture.  When  it 
exists  in  a  confined  atmosphere,  its  presence  may  be  identified,  if  pre- 
viously collected  in  a  proper  vessel,  by  the  following  characters  : — 1.  It 
extinguishes  a  taper  if  the  proportion  be  above  12  or  15  per  cent. ; 
and,  from  the  great  density  of  the  gas,  the  smoke  of  the  extinguished 
taper  may  be  commonly  seen  to  float  on  its  surface.  2.  Lime-water, 
or  a  solution  of  subacetate  of  lead,  is  instantly  precipitated  white  when 
poured  into  a  jar,  of  the  gas;  and  the  precipitate  thus  formed  maybe 
collected  by  filtration,  and  ja'oved  to  possess  the  well-known  properties 
of  carbonate  of  calcium  or  lead.  Air  containing  only  1  per  cent,  of 
carbonic  acid  afiects  lime-water :  if  it  amounts  to  2  jjer  cent,  a  few 
cubic  inches  will  suffice  to  show  its  presence  by  the  hme-water  test. 
The  proportion  in  which  carbonic  acid  exists  in  a  mixture  may  be 
determined  by  introducing  into  a  measured  quantity,  in  a  graduated 
tube  over  mercury,  a  strong  solution  of  potash.  Absorption  will  after 
a  time  take  place,  and  the  degree  of  absorption  will  indicate  the 
proportion  of  carbonic  acid  present.  When  this  gas  exists  in  a  con- 
fined spot,  as  in  a  well  or  cellar,  it  may  be  generally  got  rid  of  by 
placing  within  the  stratum  a  pan  containing  slaked  lime,  loosely  mixed 
into  a  paste  with  water;  by  exciting  combustion  at  the  mouth  of  the 
pit;  or,  what  is  better  when  available,  by  a  jet  of  high-pressure  steam. 
Lives  are  often  successively  lost  on  these  occasions,  in  consequence  of 
one  person  descending  after  another,  in  the  expectation  of  ai  least 
being  able  to  attach  a  rope  to  the  body  of  his  companion.  The 
moment  that  the  mouth  comes  within  the  level  of  the  invisible  stratum 
of  gas  all  muscular  power  is  lost,  and  the  person  commonly  sinks  hfe; 
less.  Carbonic  acid  may  be  collected  for  the  purpose  of  testing  by 
lowering  a  bottle  filled  'with  fine  dry  sand,  by  means  of  a  strmg 
attached  to  the  neck,  and  guiding  the  bottle  by  another  string  attached 
to  its  base.  When  the  bottom  is  within  the  stratum,  it  should  be 
turned  with  its  mouth  downwards ;  and  when  the  sand  has  fallen  out, 
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it  may  be  rapidly  raised,  with  its  month  upwards,  by  pnlHng  the  string 
Httached  to  the  neck.    The  bottle  should  be  immediately  stoppered, 

and  the  contents  examined.  •  i 

Cases.-Cases  of  poisoning  by  pure  CO.  are  very  rare  ;  in  a  most 
all  the  alleged  cases  CO  or  SH.  or  other  poisonous  gases  were  almost 
certainly  the  agents;  probably  the  only  genuine  ones  are  those  occurrmg 
in  old  brewers'  vats,  e.g. : — 

In  1863,  a  boy  mounted  on  a  forty-barrel  vat,  and  while  looking  through  the 
manhole  fell  among  some  wet  hops,  and  speedily  died  from  respiring  the  atmo- 
sphere of  carbonic  acid.  Two  men  successively  endeavoured  to  rescue  the  boy,  but 
each  died  in  the  attempt.  In  the  same  year  a  man  at  Bromley  descended  into  a 
large  vat,  having  previously  appUed  the  candle  test  He  was  heard  to  cry  out, 
"  There  is  gas  here,"  and  he  instantly  fell  back  dead :  he  had  probably  stirred  up  the 
contents  after  he  had  lowered  the  candle  {Lancet,  1864,  2,  p.  552).  Many  other 
cases  of  a  similar  kind  are  reported.  _  Under  these  circumstances,  the  noxious  agent 
is  pui-e  carbonic  acid  more  or  less  mixed  with  air. 

The  following,  although  spoken  of  as  CO.3  poisoning,  was  probably 
due  to  a  mixture  of  gases,  with  the  possible  addition  of  ammonia  :— 

On  May  6th,  1904,  three  men,  on  descending  into  the  hold  of  a  vessel  which 
aiTived  in  Leith  Docks  with  a  cargo  of  guano,  were  overcome  by  carbonic  acid  gas, 
which  had  generated  from  the  guano,  and  died,  after  every  means  had  been  adopted 
to  restore  them  to  consciousness.  Police  Sergeant  Hill,  who  pluckily  went  to  then- 
assistance,  also  collapsed,  but  recovered. 

The  following,  from  previous  editions,  the  editor  thinks  suspicious 
of  poisoning  more  by  nitrous  fumes  than  CO.: — 

An  old  woman  occupied  a  room  under  one  in  which  there  was  a  quantity  of 
nitric  acid  kept  in  store.  Owing  to  some  accident  a  carboy  was  broken  ;  the  acid 
ran  thi-ough  the  ceiling  into  the  room  below,  acting  upon  and  corroding  the  bed- 
coverings  of  the  deceased's  bed.  As  the  room  was  filled  with  nitrous  fumes,  a 
chemist  was  consulted,  and  he  advised  that  whiting  should  be  freely  used  for  the 
purpose  of  neutralising  the  acid.  This  advice  was  followed,  and  several  persons, 
who  were  in  the  room  witnessing  the  operation,  felt  oppressed  and  were  obbged  to 
leave  it :  they  were  observed  to  stagger,  as  if  intoxicated,  on  reaching  the  street. 
The  room  was  then  completely  closed,  and  the  whiting  allowed  to  remain  in  contact 
with  the  acid.  The  deceased  had  suffered  from  diaiThoea  for  a  few  days  previouslj', 
and  was  obliged  to  resort  to  the  night-chair,  which  was  in  the  room  in  which  the 
accident  had  occm-red.  As  she  remained  absent  half  an  hour,  some  persons 
entered  the  apartment,  and  found  her  in  the  chair  unable  to  move.  She  was  taken 
into  another  room,  and  on  a  medical  man  being  called  to  her,  he  found  her  sleepy, 
comatose,  and  her  mind  confused ;  there  was  great  difficulty  of  breathing,  with 
extreme  lividity  of  the  face  and  lips ;  the  anns  and  legs  were  cold,  and  the  pulse 
was  full.  In  spite  of  efforts  made  to  save  her,  she  died  in  about  an  hour  from  the 
time  at  which  she  had  entered  the  room.  Those  who  found  her  in  the  apartment 
do  not  appear  to  have  suffered.  This  was  a  case  of  slow  poisoning  by  carbonic  acid, 
for  no  carbonic  oxide  could  have  been  evolved  from  the  action  of  the  acid  on  the 
chalk.  Age,  and  debiUty  from  previous  illness,  may  a,ccount  for  the  unusual 
circumstance  that  the  deceased  did  not  recover  on  being  removed  to  a  pure 
atmosphere. 

Poisoning  by  CO  or  Carbon  Monoxide  or  Carbonic  Oxide. 
Sources  and  Methods  of  Occurrence. — Whenever  carbon  is 

combusted  either  at  a  high  temperature  or  in  a  limited  supply  of  oxj'gen 
some  CO  is  formed,  as  well  as  COa,  hence  the  principal  sources  of  CO 
are  the  vapours  from  blast  furnaces,  from  charcoal  or  coke  iires.  It  is 
also  a  very  prominent  poisonous  feature  in  ordinary  coal  gas,  and  in 
water  gas  is  certainly  the  poisonous  constituent.    Hence  the  bulk  of 
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cases  occur  from  carelessness  in  leaving  stoves  aliglit  in  a  closed  bed- 
room, from  deliberate  suicidal  poisoning  by  coal  gas,  from  sleeping  near 
lime-kilns,  etc.  Tlie  danger  of  water  gas,  as  of  blast  furnace  vapour,  etc., 
is  that  there  is  no  smell  attached  to  either  CO  or  CO2,  and  hence  a  man 
ma}'  be  poisoned  in  a  very  insidious  manner. 

"  The  source  of  the  carbonic  oxide  in  the  Snaefell  mine  was  finally 
found  to  have  been  a  fire  in  the  timber  supports  in  one  of  the  passages. 
The  burning  through  of  these  supports  had  caused  the  roof  to  fall,  and 
thus  blocked  the  ventilation.  Wood  smoke — in  other  words,  the  crude 
gas  driven  off  from  heated  wood — is  intensely  poisonous.  The  large 
proportion  of  oxygen  contained  in  wood  and  similar  material  gives  rise 
to  the  presence  of  a  very  large  percentage  of  carbonic  oxide  in  the 
smoke  ;  and  it  is  probable  that  nearly  all  the  deaths  which  occur  during 
fires,  whether  above  or  below  ground,  are  due  to  carbonic  oxide  poisoning. 
The  Snaefell  inquiry,  however,  has  furnished  the  first  clear  evidence 
that  carbonic  oxide  is  the  chief  source  of  danger  in  the  disastrous  fires 
which  so  frequently  occur  in  mines.  In  the  case  of  the  still  more 
recent  fire  at  Whitwick  Colliery  in  April  of  the  present  year,  valuable 
additional  evidence  appears  to  have  been  obtained  by  Dr.  Burkitt, 
of  Whitwick,  who  stated  at  the  inquest  that  his  examination  of  the 
blood  from  all  the  bodies  recovered  showed  that  carbon  monoxide 
poisoning  was  the  cause  of  death"  (B.  M.  J.,  2,  1898,  p.  33). 

Degree  of  Toxicity  and  Fatal  Dose. — CO  is  typically  not  a 
natural  product  of  "  internal  respiration."  At  the  same  time  it  typically 
possesses  the  power  of  forming  a  fairly  stable  combination  with 
haemoglobin,  one  at  least  so  stable  that  it  cannot  easily  be  broken 
up  by  physiological  processes  in  the  lungs  ;  hence  the  very  gi'eat  danger 
of  poisoning  by  the  gas,  for  the  haemoglobin  thus  combined  is  useless  for 
the  tissues. 

The  following  analysis  (in  the  "Annual  Report  on  Mines  for  1896," 
by  W.  N.  Atkinson,  H.M.  Inspector  of  Mines)  is  made  from  the  case 
reported  on  p.  576.    The  remarks  are  from  the  B.  M.  J.,  2, 1897,  p.  27. 

Mr.  Atkinson  was  at  the  pit  when  the  body  was  brought  up,  and 
noticed  the  characteristic  pink  colom-  of  the  lips,  etc.  To  make  certain 
as  to  the  nature  of  the  accident,  however,  he  procured  a  mouse,  and  took 
it  into  the  poisonous  air.  Only  a  few  hours  had  passed,  and  the  venti- 
lation was  unaltered.  On  seeing  the  mouse  fall  over,  Mr.  Atkinson 
obtained  a  sample  of  the  air,  and  at  once  retired.  Again  venturing  in, 
he  obtained  another  sample,  this  time  leaving  the  mouse,  which  about 
twenty  minutes  later  was  found  to  be  dead.  The  samples  of  air  and 
the  body  of  the  mouse  were  sent  to  Dr.  Haldane  for  examination.  The 
latter  reported  that  the  heemoglobin  of  the  mouse's  blood  was  72-5  per 
cent.,  saturated  with  carbonic  oxide,  and  that  the  samples  had  the 
following  composition  : 

Oxygen      .      .  18*05 

Carhonic  acid    .  1'61 

Nitrogen          .  88-67 

Fire  damp        .  1'60 

Carbonic  oxide  .  0*17 


17-75 
1-74 

78-66 
1-69 
016 


100-00 


100-00 
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It  thus  appeared  that  along  with  the  carbonic  oxide  the  e  was  a 
reduction  of  about  4  per  cent,  in  the  oxygen.  Ihe  effec t  of  tins  w«uld 
be  to  diminish  very  considerably  the  mass  infiueuce  o   the  oxygen  on 

the  haemoglobin  passing  tlirough  the  P^^l"\°"'f^^X!  .'nvbon^^^^^ 
increase  to  a  corresponding  extent  the  ertect  of  the  caibonic  oxide. 
That  this  actually  occurs  in  the  living  body,,  as  ^ell  as  ^n  miro^^^ 
recently  demonstrated  by  Dr.  Haldane.  In  pure  air  017  pei  cent  ot 
carbonic  oxide  would  not  have  proved  actually  fatal,  to  judge  from  the 
experimental  data  hitherto  obtained.  As  the  lamps  of  the  manager  and 
under-manager  were  not  extinguished  by  the  air,  and  as  a  lamp  goes 
out  when  the  oxygen  percentage  falls  to  17-3,  which  is  veiy  little  less 
than  what  was  present  in  the  samples,  it  seems  hardly  possible  that  the 
air  which  proved  fatal  could  have  been  appreciably  more  vitiated  than  the 
samples  themselves. 

This  case,  therefore,  appears  to  show  that  as  httle  as  about  '17  per 
cent,  of  carbonic  oxide  may  prove  fatal  to  a  man  when  the  oxygen  per- 
centage is  at  the  same  time  so  far  diminished  as  just  to  allow  a  candle 
or  lamp  to  burn.  The  fact  that  Redhead  lost  consciousness  on 
returning,  for  the  third  time,  into  the  fresh  air  is  in  accordance  with 
what  has  been  very  frequently  observed  in  similar  cases,  but  no  satis- 
factory evidence  has  yet  been  obtained  as  to  the  reason  why  sudden 
exposure  to  fresh  or  cool  air  so  frequently  produces  dangerous  effects. 

In  a  somewhat  similar  case,  fatal  to  nineteen  miners,  in  a  lead 
mine  in  1897,  Dr.  Haldane's  report  is  as  follows  {B.  M.  J.,  2, 

1898,  p.  33)  :—  .       ,  .  , 

The  samples,  together  with  the  bodies  of  two  mice  which  were 
lowered  into  the  poisonous  atmosphere  by  Dr.  Le  Neve  Foster  when 
he  aiTived,  were  forwarded  from  the  Home  Office  to  Dr.  Haldane,  who 
found  that  the  haemoglobin  in  the  blood  of  both  the  mice  was  about 
80  per  cent,  saturated  with  carbonic  oxide,  and  that  the  gas  had  the 
following  composition : — 

Sample  1.  Sample  2. 

Oxygen    .       .       .      15-48  .       .  15*52 

Carbonic  acid  .       .       4-22  .       .  4-26 

Carbonic  oxide        .       1*07  •       •  1*10 

Hydrogen       .       .       0-48|  79-12 
Nitrogen  and  argon  .      78*75  [ 

100-00  100-00 

He  reported  that  "  the  composition  of  the  sample  corresponds  to  a 
mixture  produced  by  the  combustion  of  wood  or  other  similar  material. 
Inhalation  of  air  of  this  composition  would  produce  helplessness  (in  a 
man)  within  about  seven  or  eight  minutes  at  most,  and  would  soon 
cause  death.  A  candle  would  not  burn  in  such  air,  but  would  just  do 
so  on  addition  of  a  third  of  its  volume  of  fresh  air.  The  mixture 
would  then  still  be  intensely  poisonous,  and  would  still  be  so  if  diluted 
with  four  times  its  volume  of  fresh  air.  When  diluted  with  nine  times 
its  volume  of  fresh  air  it  would  still  be  capable  of  rendering  a  man 
unable  to  walk"  {vide  also  Dr.  Haldane,  "The  Causes  of  Death  in 
Colliery  Explosions  and  Underground  Fires"). 

Duration. — The  symptoms  will  commence  within  a  very  few 
seconds  of  breathing  CO,  and  if  the  proportion  of  gas  is  at  all  high, 
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say  as  much  as  1  per  cent.,  they  will  very  rapidly  mount  to  a  severe 
degree  {vide  Cases).  It  is  probable  that  five  minutes'  exposure  to 
1  per  cent.  CO  would  inevitably  be  fatal,  but  the  time  would 
obviously  vary  with  the  percentage.  In  the  ordinary  cases  in  bed- 
rooms, etc.,  data  are  seldom  available  for  deciding  the  question. 
Letheb)^  found  that  2  per  cent,  killed  a  guuiea-pig  in  two  minutes 
and  I  per  cent,  killed  birds  in  three  minutes.  Sir  Thomas  Stevenson 
found  ^  per  cent,  fatal  to  mice.  The  action  of  carbonic  oxide  on  the 
body  is  that  of  a  pure  narcotic  poison.  Tourdes  has  ascertained  that 
rabbits  died  in  twenty-three  minutes  when  kept  in  an  atmosphere 
containing  one-fifteenth  of  its  volume  of  pure  carbonic  oxide, 
when  the  proportion  was  one-thirtieth  they  died  in  thirty-seven 
minutes,  and  when  one-eighth  in  seven  minutes.  Even  so  small 
a  quantity  as  per  cent,  is  noxious  to  animals.  The  animals 
showed  no  sign  of  pain ;  they  fell  insensible,  and  either  died  at 
once,  without  convulsions,  or  they  gradually  passed  into  a  state  of 
profound  coma. 

Symptoms. — One  of  its  first  elfects  is  to  create  an  utter  prostra- 
tion of  strength,  so  that  even  in  a  person  awake  and  active  the  gas 
may  speedily  produce  perfect  inability  to  move  or  to  call  for  assistance. 
Sir  Thos.  Stevenson  has  had  personal  experience  of  this.  In  one 
instance  a  charcoal  brazier  was  left,  only  for  a  short  time,  in  the  cell  of 
a  prison.  It  was  removed,  and  the  prisoners  went  to  sleep.  They 
experienced  no  particular  efi'ects  at  first,  but  after  some  hours  two 
were  found  dead.  Thus,  then,  an  atmosphere  which  can  be  breathed 
for  a  short  time  with  impunity  may  ultimately  destroy  life. 

Carbonic  oxide  when  inhaled  for  a  short  time  produces  headache, 
pulsation  in  the  temples,  giddiness,  nausea,  vomiting,  and  great  pros- 
tration. These  symptoms  are  followed,  in  fatal  cases,  by  insensibihty 
and  coma.  Convulsions  have  also  been  observed.  The  blood  is 
brightened  in  colour  by  this  gas,  while  it  is  darkened  by  carbonic  acid. 
The  bright  red  colour  is  due  to  CO-hremoglobin,  which  is  a  stable 
and  comparatively  permanent  body.    It  has  been  found  as  long  as 

three  weeks  after  death.  -j  t,  nr  t  o  lono 

For  a  very  graphic  account  of  the  symptoms,  vide  B.  M.  J.,  A,  lby», 
p.  33.  Dr.  Le  Neve  Foster  says  there  The  poison  took  effect 
most  suddenly  ;  probably  its  action  was  accelerated  by  the  exertion  ot 
climbing  rapidly.  I  felt  decidedly  queer  when  I  reached  the  115 
fathom  level,  and  thought  a  drop  of  brandy  might  revive  me.  I  took 
out  my  little  brandy  flask,  but  already  my  fingers  seemed  incapable  ol 
doing 'the  work  properly,  and  someone  unscrewed  the  stopper  tor  me. 
I  took  a  small  sip  and  sat  down.  Everything  then  seemed  in  a  whirl, 
and  the  atmosphere  seemed  to  be  a  dense  white  fog.  This  must  have 
been,  so  far  as  I  can  judge,  a  little  before  1  p.m.  .  .  Sitting  next 
to  me  was  Mr.  Williams,  and  within  a  few  feet  were  Captain  EeddicMe 
and  Henry  Clague  ;  the  men  who  had  remained  all  the  time  at  the 
115  fathom  level,  or  at  all  events  had  not  descended  as  low  as  we  did, 
had  started  to  climb  to  the  surface,  but  of  their  starting  I  have  no 
recollection.  A  curious  fact  is  that  we  all  sat  without  moving  or  trying 
to  escape  •  the  foot  of  the  ladder  was  close  by,  yet  none  of  us  made  any 
effort  ?o  go  to  it  and  ascend  even  a  single  rung.  We  none  of  us  tned 
to  walk  a  dozen  steps,  which  would  have  led  us  to  the  other  side  of  the 
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shaft  partition,  where  we  all  knew  that  there  was  a  current  of  better 
air.    We  simply  sat  on  and  on." 

Treatment— This  is,  unlike  that  in  CO2  poisonmg,  of  but  little 
avail,  but  if  time  be  allowed,  frosh  air  or  pure  oxygen  and  artihcial 
respiration  are  the  only  available  means.  The  cause  of  this  lack  of 
result  resides  in  the  fact  already  noted,  that  0  cnnnot  drive  out  CO 
from  its  combination  with  hronioglobin,  and  CO-hjeinoglobni  is 
useless  if  not  actively  poisonous.  Annnonia,  strychnine  hypodermically, 
and  other  rapidly  diffusible  stimulants  should  be  tried  if  available. 

Post-mortem  Appearances.— Beyond  the  bright  i-ed  colour  of 
the  blood,  there  are  no  appearances  either  suggestive  or  indicative  of 
CO  poisoning. 

Full  details  of  the  post-mortem  appearances  met  with  in  poisoning 
by  coke-fumes  and  the  vapours  of  burning  charcoal,  are  given  by 
La  Harpe  {Rev.  Med.  de  la  Suisse  Bom.,  1885,  p.  101),  and  by 
Cullingworth  (Med.  Chron.,  2,  p.  80). 

Analysis. — The  presence  of  carbonic  oxide  in  the  blood  and  blood- 
tinged  fluuls  from  the  viscera  may  be  demonstrated  in  various  ways.  1.  By 
the  persistent  vermilion-coloured  hue  of  the  fluids.  2.  By  the  spectro- 
scope the  two  bands  of  carbonic  oxide  haemoglobin  are  seen  to  be  more 
refrangible  than  those  of  oxy-haemoglobin.  In  making  the  examination 
it  is  best  to  use  a  spectroscope  which  enables  the  operator  to  view  the 
two  spectra  superposed — that  of  the  blood  under  examination,  and  that 
of  normal  blood.  The  differences  in  refrangibility  of  the  bands  of  oxy- 
haemoglobin  and  of  carbonic  oxide  hteaioglobin  are  then  clearly  seen. 
3.  The  non-disappearance  of  the  two-banded  spectrum  with  the  ap- 
pearance of  a  one- banded  spectrum,  on  the  addition  of  a  reducing 
agent.  Stokes's  solution  is  best  for  this  purpose  when  the  blood  is 
fresh.  4.  The  persistence  of  the  florid  colour,  and  of  the  two-banded 
spectrum,  for  days  and  even  weeks,  even  when  the  blood  through 
decomposition  smells  strongly  of  sulphide  of  ammonium  (sulphuretted 
hydrogen).  In  order  to  test  the  irreducibility  of  the  carbonic  oxide 
haemoglobin,  Stokes's  solution  is  now  no  longer  admissible,  since  it 
blackens  when  brought  into  contact  with  the  putrid  blood.  Yellow 
sulphide  of  ammoniun  is  at  this  stage  the  best  solution  to  use  for  the 
purpose.  5.  Ordinary  blood  when  mixed  with  a  30  per  cent,  solution 
of  caustic  soda  and  stirred,  forms  greenish  streaky  clots,  whereas  blood 
charged  with  carbonic  oxide  affords  reddish  streaky  clots.  6.  Normal 
blood  when  diluted  with  fifty  times  its  volume  of  water,  and  then 
treated  successively  with  yellow  sulphide  of  ammonium  in  the  proportion 
of  two  drops  to  a  fluid  ounce,  followed  by  three  drops  of  ordinary  B.P. 
ncetic  acid,  affords  a  grey  colour,  whereas  carbonic  oxide  blood 
similarly  treated  affords  a  bright  red  coloration.  Vide  also  works  of 
Physiology  (Landois  and  Stirling,  Foster,  etc.). 

Cases.— In  1 858  an  inquiry  took  place  into  the  cause  of  death  of  fourteen  nersons 
owing  to  fire  m  a  house  in  Bloomsbury.  The  medical  witness,  on  examiuins  the 
bodies,  found  a  redness  of  the  muscles  and  a  redness  of  the  blood.  He  therefore 
thought  that  death  was  not  caused  by  suffocation,  but  from  the  inhalation  of 
arsenical  vapours  owing  to  some  minerals  containing  arsenic  having  been  pai<tiallv 
consumed  during  the  fire.  But  there  was  a  total  want  of  evidence  to  show  that  thl 
vapours  of  arsenic  when  breathed,  would  cause  death  so  speedily  as  the  noxious 
gases  evolved  by  fire  or  that  they  would  redden  the  blood  and  muscles.  On  Z 
other  hand,  the  breathing  of  carbonic  oxide  would  explain  these  facts. 
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In  his  aimual  report  for  1896,  Mr.  W.  N.  Atkinson,  Her  Majesty's  Inspector  of 
Mines  for  North  Staffordshire,  gives  a  deLiiiled  account  of  an  accident  which  unfortu- 
nately led  to  the  death  hy  carbonic  oxide  poisoning  of  a  young  mining  engineer  of 
great  promise,  the  manager  of  Stutton  Eosshurst  Colliery.   The  cause  of  death  was 
investigated  with  great  skill  and  thoroughness  by  Mr.  Atkuisou,  and  is  of  special 
medical  interest  on  account  of  the  smaUness  of  the  percentage  of  carbonic  oxide 
which  proved  fatal.    The  manager,  who  was  accompanied  by  the  uuder-manager, 
James  Redhead,  had  to  examine  a  disused  part  of  the  mine,  and  in  the  course  of 
this  work  endeavoured  to  pass  along  a  passage  nearly  half  a  mile  m  length  leadmg 
to  one  of  the  shafts.    When  within  about  a  hundred  yards  of  the  fresh  au:  at  the  end 
of  this  passage  both  men  began  to  feel  much  exhausted,  and  the  manager  was  unable 
to  get  further.    After  doing  all  he  could  to  help  him  Redhead  struggled  on  alone 
into  the  fresh  air.    As  soon  as  he  had  recovered  sufficiently  to  be  able  to  walk  he 
returned  and  succeeded  in  helping  the  manager  to  withm  ten  or  fifteen  yards  of 
the  fresh  air,  but  he  again  fell,  and  was  only  able  to  crawl  out.    With  undaunted 
courage  he  went  back  a  second  time,  but  the  manager  was  now  unconscious,  and 
Redhead  had  not  strength  to  move  him   and  on  retui'mng  to  the  freshjnr  he 
himself  became  unconscious,  and  remained  so  for  some  tmie.    When  he  came  to 
himself  he  succeeded  in  summoning  assistance,  but  the  manager  was  found  to  be 
dead  {B.  M.  J.,  2,  1897). 

Vide  also  B.  M.  J.,  2,  1898,  p.  32,  for  the  Snaefell  case,  report  by 
Prof.  Le  Neve  Foster. 

Poisoning  by  Fumes  from  Stoves. 

In  many  of  the  cases  of  poisoning  by  charcoal  vapours,  the  effects 
seem  to  be  due  to  both  CO  and  CO2.  • 

Cases.-A  man  was  cleaning  the  ^vindows  of  three  smaU  rooms  on  the  Ijasement- 
floor  of  a  house.     The  first  room  had  a  door  opening  mto  a  court-yaid ,  the  otfie  s 
merely  comn^^nicated  with  each  other  by  a  central  door,  and  there  was  fi^^pl^^^^^^^^ 
any  ol  ofTem.  A  brazier  of  burning  charcoal  had  been  placed  in  oute"^^^^^^^^ 
+hJXnose  of  drying  it,  but  it  appeared  that  the  deceased  had  shut  the  outei  dooi, 

jaws-firmly  fixed,  the  tongue  P-^-'i;^!  =  the 

and  a  half  of  pale  serum,  and  the  J^^^^^^  ^^^^  ^^ection  numerous  bloody 
congested.  The  cerebellum  was  firm,  ^^f^^^S^i^J^'Jio^'oa  were  coUected  fi-om  the 
points.  About  two  ounces  of  serum, ,  ^^^S''^^^  J'*^^X\e7t%id^  of  the  chest  there 
Le  of  the  skull.  The  lungs  had  a  ^^.f^^T'^^^Xand  n^^^^^^  equal  quantity  on  the 
were  eight  ounces  of  serum,  tinged  with  tloo^'/^,^^^^^^^^  fi\dd  mixed  with 

right  side.    On  cutting  into  the  organs,  a  large  quanhtj  °i  ^.^^  J";^^^^^  ^^  ^^  ^th 

blood,  escaped..  The  bronchial  f^l^Zlt  !^vL  s^^X^^ 
.     blood.  The  pericardium  contained  an  ounce  ot  pale  sermn  however,  much 

-its  cavities  contained  no  blood :  the  hver  ^^J.^fJ^s'^the  inhalation  of^'- 
gorged.    There  was  no.  doubt  that  the  cause  of  dea  ^  breathing  but  a 

Shafcoal-vapour;   and  it  is  probable  ^^^^  the  X  J^^^^^^^  have  nearly 

comparatively  small  proportion  The  capacity  t^t^^^^J^'^'only  two  hom-s,  and 
reacLd  two  thousand  cubic  feet ;  the  ^^^^'f'^^^^^^  J^e  aii  was  not  so  vitiated 

bttThSzr^Vw^^^^^^  ^ 

^nlr'oftalh  fro.m  — -vapou.  wl^^^^^^^^  Z 
author,  there  was  a  considerable  effusion  of  blood  in  the  suD  mu 
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stomach.  This  appearauce  led  at  first  to  a  strong  suspicion  of  imtant  poisoning. 
A  full  investigation  of  the  circumstances,  however,  showed  that  the  suspicion  was 
unfounded.  The  vapour  had  descended  througli  a  flue  communicating  with  the 
bedroom  in  which  deceased  slept  with  her  husband :  it  destroyed  the  wile,  and 
nearly  killed  the  husband.  A  stove  with  burning  charcoal  had  been  placed  in  tne 
room  above  that  in  which  the  couple  slept,  and  an  ii-on  pipe  conveyed  the  products 
of  combustion  into  a  flue,  whence  they  descended  into  the  bedi'oom  and  caused  the 
fatal  accident.  It  is  sometimes  difficult  to  account  for  the  mode  by  which  these 
oaseous  mixtures  find  their  way  into  an  apartment.  In  the  above-mentioned  case 
there  was  great  difficulty  in  procuring  correct  information.  There  was  neither  fire 
in  the  bedroom  nor  any  source  of  combustion,  and  this  at  first  strengthened  the 
suspicion  that  the  husband  must  have  poisoned  the  wife  at  their  supper  on  the 
previous  night.  Devergie  relates  a  somewhat  similar  case,  in  which  the  wife  was 
found  dead  in  bed,  while  the  husband,  Ijdng  by  her  side,  was  in  a  state  of 
unconsciousness,  from  which  he  did  not  recover  until  the  next  day.  In  this  case 
there  was  no  stove  nor  fire,  nor  any  soui'ce  of  combustion  in  the  room.  The  noxious 
°-ases  must  have  leaked  into  the  room  through  fissm-es  in  a  chimney  adjoining 
ft  (Ann.  d'Hj^g.,  1871,  2,  441).  A  mother  and  daughter  went  to  bed.  In  the 
momin",  the  daughter  was  found  on  her  face  dead— the  face  livid,  and  there  had 
been  copious  bleeding  from  the  nose.  The  mother  was  insensible,  and  recovered 
only  after  many  hours  under  treatment.  The  cause  of  the  accident  was  traced  to 
an  imperfect  joint  in  a  furnace-flue,  which  passed  through  the  bedroom  to  a 
chimney.  This  adjoined  their  bed,  and  the  leakage  took  place  dii-ectly  upon  them. 
The  door  was  shut,  and  the  smell,  when  first  perceived,  was  supposed  to  come  in 
from  the  outside.    (Med.  Oaz.,  vol.  47,  p.  412). 

The  case  of  the  late  Mr.  Quintia  Hogg,  who  was  asphyxiated  in  1903  at  the 
Polytechnic,  in  the  course  of  having  a  hot  bath,  deserves  to  be  mentioned  in  order 
to  emphasise  the  danger  of  geysers  in  closed  bath  rooms  without  proper  ventilation 
for  the  waste  products  of  combustion  of  the  gas.  His  death  otherwise  is  only  one 
of  a  large  number  of  such  accidents  occui-ring  annually.  It  was  attributed  to  the 
"  products  of  the  incomplete  combustion  from  a  gas  heater."  Zola,  the  eminent 
French  author,  met  with  a  similar  fate  in  1902  from  a  charcoal  stove. 


Poisoning  by  Watek-gas. 
Source  and  Method  of  Occurrence.  —  Eecent  successful 

attempts  to  introduce  water-gas  into  this  country  and  into  the  United 
States  of  America,  as  a  heating  and  iUuminating  agent,  have  given  rise 
to  serious  accidents.  Water-gas,  made  by  passing  steam  over  hot 
coke,  is  essentially  a  mixture  of  hydrogen  and  carbonic  oxide  gases,  and 
contains  about  40  per  cent,  of  the  latter  gas.  It  is  odomdess,  and 
highly  poisonous.  Many  fatal  accidents  have  occurred  in  the  United 
States  of  America  from  its  escape  into  the  air  of  rooms. 
For  Toxicity,  Symptoms,  etc.,  vide  "  CO  Poisoning." 

Cases. — On  Nov.  20,  1889,  two  forgemen,  French  and  Fenwick,  occupied  a  cabin 
in  which  there  was  a  cooking  stove  heated  by  water-gas.  By  an  accident  the  gas  was 
extinguished,  the  tap  being  left  partially  turned  on.  In  the  course  of  the  day  they 
were  found  dead,  as  if  asleep.  Two  days  later  the  bodies  were  examined  by  several 
medical  men  in  a  room  of  39,000  cubic  feet  capacity,  and  receiving  perhaps  1,000 
cubic  feet  of  fresh  air  per  minute.  Before  the  bodies  were  well  opened,  several  of 
those  engaged  were  affected  by  the  gas,  which  was  escaping  into  the  room,  and 
one  seriously.  All  recovered.  Two  days  after  this,  and  four  days  after  the  deaths 
occurred.  Sir  Thomas  Stevenson  assisted  at  the  post-mortem  examinations,  which 
had  been  abandoned  on  the  previous  occasion.  The  appearances  were  typical  of  those 
from  carbonic  oxide  poisoning,  viz.  a  rosy  hue  of  the  viscera  and  of  the  post-mortem 
hjrpostases  (ecchymoses),  a  fresh  appearance  of  the  viscera,  an  exudation  of  rosy 
blood-stained  fluid  into  the  stomach,  bladder,  and  cranial  cavity.  The  rosy  hue  of 
portions  of  the  viscera  was  clearly  visible  seventeen  months  later,  though  the  organs 
were  simply  kept  in  glass-stoppered  bottles.  Tho  blood  also  retained  its  rosy  hue 
for  many  weeks,  and  throughout  this  time  showed  the  two  absorption  bauds  of 
carbonic  oxide  haemoglobin  (Guy's  IIosp.  Rep.,  1889,  p.  223). 

37—2 
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At  a  meeting  of  the  Eoyal  Academy  of  Medicine,  in  Ireland,  in  May,  1904, 
Prof.  McWeenoy  brought  forward  no  less  than  seven  fatal  cases  in  three  years.  Ho 
gave"  full  details,  and  laid  special  stress  on  the  presence  of  CO-heemoglobin  in  the 
bodies.    In  the  first  group  the  family  of  four  lived  in  a  house  where  gas  was  not 
xised  and  there  were  no  fittings.    The  gas  had  penetrated  into  it  from  a  broken  main 
in  the  street,  with  the  result  that  one  of  the  persons  was  found  dead,  and  the  others 
were  more  or  less  collapsed.  The  haemoglobin  in  the  fatal  co-be  contained  much  carbon 
monoxide.    In  the  second  group  an  attempt  had  been  made  to  defraud  the  gas 
company  by  leading  the  gas  into  the  house  without  it  passing  through  the  meter. 
The  indiarubber  tube  used  in  the  attempt  had  slipped  off,  with  the  result  that  the 
family  of  three  persons  were  asphyxiated  in  their  sleep.    The  third  group  of  cases 
was  that  of  a  man  and  his  wife  who  were  suffocated  in  a  bedroom  at  a  Dubhn  hotel 
by  gas  escaping  from  a  wall-bracket,  the  stop-cock  of  which  was  half  open.  The 
last  case  was  that  of  a  young  man  who  was  asphyxiated  in  his  bath  by  the  carbon 
monoxide  contained  in  fumes  escaping  from  a  badly  constructed  and  unventilated 
"geyser."    The  haemoglobin  in  this  case  was  loaded  with  carbon  monoxide. 
{Lancet,  1,  1904,  p.  1427.) 

For  references  to  inquests  on  thirty-three  cases,  vide  B.  M.  J.,  1, 
1897,  p.  1308. 

Poisoning  by  Vapours  of  Lime  Kilns,  etc. 
These  are  really  cases  of  CO  and  COa  poisoning,  hut  the  editor 
feels  that  Dr.  Taylor's  remarks  should  be  preserved. 

In  the  burning  of  lime,  carbonic  acid  is  given  out  abundantly  ;  but, 
owing  to  the  nature  of  the  fuel  used,  carbonic  oxide  and  sulphurous 
acid  are  mixed  with  the  gas.    Persons  who  have  incautiously  slept  m 
the  neighbourhood  of  a  burning  lime-kiln  during  a  wmter  s  night,  have 
been  destroyed  by  the  respiration  of  these  gases.    1  he  discovery  of  a 
dead  body  in  such  a  situation  would  commonly  suffice  to  indicate  the 
real  cause  of  death ;  but  a  practitioner  ought  not  to  be  the  less  prepared 
to  show  that  there  existed  no  other  apparent  cause  of  death  about  the 
person.    It  is  obvious  that  a  person  might  be  murdered,  and  the  body 
placed  subsequently  near  a  kiln  by  the  murderer  in  order  to  avert 
.    suspicion.    If  there  are  no  marks  of  external  violence,  the  stomach 
should  be  carefully  examined  for  poison  ;  lu  the  absence  of  all  external 
and  internal  iniur  es,  medical  evidence  will  avail  but  little  ;  for  a  person 
n^ghfb"  c^^^^  --^        ^-^3',  if  found  under  the  cir 

cumstances  above  stated,  would  present  scarcely  any  appearances  upon 
which  a  medical  opinion  could  be  securely  based. 

The  vapours  of  hrick-kUns  are  equally  deleterious  the  prmcipal 
agents  being  carbonic  acid  and  carbonic  oxide ;  although,  according  to 
the  state  ?f  combustion  of  the  fuel,  ammonia  hydrochloric  acid 
sulohuretted  hydrogen,  and  sulphurous  acid  may  be  also  evolved.  In 
1842  two  boys  were  found  dead  on  a  brick-kiln  near  London,  whither 
Ihty'hl  gone  for  the  purpose  of  roasting  potatoes.  Although  the 
cause  of  deS  in  the  two  cases  was  clearly  suffocation,  m  one  instai^e 
the  body  was  extremely  livid,  while  in  the  other  there  was  no  lividitj  ^ 
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very  conflicting.  In  a  case  of  this  kind,  Be  Tassell,  1867,  Wood,  V.-C, 
in  Ki-antintr  an  injunction,  justly  observed  that  brick-burning  was  not 
the  less  a  public  nuisance  because  certain  individuals  were  so  peculiarly 
constituted  as  not  to  object  to  it,  the  real  question  being  how  tar  it 
affected  the  generality  of  persons  of  ordinary  habits.  Ihe  vapours  ot 
cement-kilns  are  quite  as  noxious  as  those  of  brick-kilns :  carbonic  and 
sulphurous  acids  predominate  in  them. 

Poisoning  by  Coal-gas. 
Source  and  Method  of  Occurrence.— Coal-gas,  as  is  well 

known,  is  the  product  of  distillation  of  coal.  Its  composition  is  very 
variable.  An  analysis  of  coal-gas,  as  suppHed  in  London,  shows  that 
it  contains  per  cent".— of  hydrogen,  46-43;  of  marsh  gas,  3-89;  carbonic 
oxide,  5-62  ;  olefiant  gas,  3-86  ;  watery  vapour,  2-48  ;  nitrogen,  2*22  ; 
carbonic  acid,  '46.  Carbonic  oxide  is  the  chief  poisonous  substance  in 
coal-gas ;  but  there  is  little  doubt  that  the  heavier  hydrocarbons  also 
have  a  noxious  influence.  , 

Poisoning  by  it  is  almost  always  due  to  carelessness  in  turning  off 
gas-pipes  at  night,  or  to  deliberate  suicide  (vide  cases).  The  following 
incident,  reported  from  America,  is  instructive  : — 

The  main  from  the  gasworks  was  suddenly  turned  off  in  the  middle  of  the  night, 
with  the  result  that  when  the  gas  was  turned  on  again,  every  household  supplied 
by  the  main  was  in  danger  either  of  poisoning  or  explosion. 

In  1901,  coal-gas  was  responsible  for  thirty-one  deaths,  of  which  seven 
were  suicidal.  It  seems  to  be  increasing  in  favour,  to  judge  by  the 
newspapers  in  1904. 

Coal-gas  owes  its  peculiar  odour  chiefly  to  the  vapour  of  naphtha, 
which  thus  indicates  its  presence.  The  odour  begins  to  be  perceptible 
in  air  when  the  gas  f9rms  only  the  1,000th  part ;  it  is  easily  perceived 
when  forming  the  700th  part ;  but  the  odour  is  strongly  marked  when 
it  forms  the  150th  part  (Tourdes).  Some  persons  can  detect  l-10,000th 
part  in  air  by  the  sense  of  smell.  In  most  houses  in  which  gas  is 
burnt,  the  odour,  owing  to  leakage,  is  plainly  perceived ;  and  it  is  a 
serious  question  whether  health  and  life  may  not  often  be  affected  by 
the  long-continued  breathing  of  an  atmosphere  containing  but  a  very 
small  proportion  of  gas.  The  odour  will  always  convey  a  sufficient 
warning  against  its  poisonous  effects.  It  should  be  known  that  this 
gas  will  penetrate  into  dwellings  in  an  insidious  manner. 

Toxicity  and  Fatal  Dose. — Little  can  be  said  on  this  point. 
They  probably  closely  correspond  to  those  of  simple  CO. 

It  is  impossible  to  determine  exactly  what  proportion  of  this  gas  in 
air  will  destroy  life.  An  atmosphere  containing  from  7  to  12  per  cent, 
has  been  found  to  destroy  dogs  and  rabbits  in  a  few  minutes  ;  when 
the  proportion  was  from  1^  to  2  per  cent,  it  had  little  or  no  effect. 
With  respect  to  man,  it  may  destroy  life  if  long  breathed  when  forming 
about  9  per  cent.,  i.e.  when  it  is  in  less  than  an  explosive  proportion. 
Aldis  observed  that  in  ordinary  coal-gas  mixed  with  air,  rats  were 
rendered  insensible  in  half  a  minute,  and  died  in  a  minute  and  a  half 
or  two  minutes.  There  was  before  death  spasmodic  action  of  the 
diaphragm.  The  gas  was  allowed  to  enter  slowly  into  a  bell-jar  of  air  in 
which  the  animals  were  placed  ("Med.  and  Chir.  Trans.,"  1862,  p.  100). 


582 


POlSONINa  BY  COAL-GAS. 


Two  children  lost  their  lives  owing  to  an  escape  from  a  defective 
gas  pendant.  In  the  manufacture  of  coal  gas  the  proportion  of  carbon 
monoxide  seems  to  be  on  the  increase,  the  deficiency  of  illuminathig 
power  being  supplied  by  the  addition  of  an  "  enricher."  In  consequence 
of  this  excess  of  carbon  monoxide,  a  leakage  of  coal-gas,  barely 
recognisable  by  the  smell,  is  distinctly  dangerous  to  health.  Lamie  iu 
1891  showed  that  carbon  monoxide  could  be  obtained  from  the 
desanguinated  brains  of  dogs  killed  by  the  gas.  That  carbon  monoxide 
is  readily  taken  up  by  nerve  tissue  has  been  further  proved  by  Croizet, 
of  Paris,"  who  has  shown  that  after  the  acute  symptoms  of  poisoning  by 
the  gas  have  passed  away,  secondary  manifestations  may  appear  in  the 
form  of  peripheral  neuritis  and  trophic  lesions  {Lancet,  2,  1903, 
p.  1798). 

Chronic  poisoning  by  illuminating  gas  has  been  carefully  studied 
by  Dr.  J.  C.  Bayley,  of  New  York.  He  found  that  the  prominent 
symptoms  were  ansemia,  albuminuria,  and  occasionally  enlargement  of 
the  spleen,  causing  a  simulation  of  malaria.  The  patients  improved 
or  quite  recovered  on  being  removed  to  a  pure  atmosphere.  The 
poisoning  was  caused  by  gas  having  leaked  slowly  from  mains  and 
service  pipes,  sometimes  in  such  small  quantity  as  to  give  no  warnmg 
by  the  smell.  Dr.  J.  T.  Yarrow,  jun.,  has  described  similar  cases.  In 
two  cases  he  detected  carbonyl  hfemoglobin  in  the  blood,  and  m  one 
case  in  the  urine.  It  is  noteworthy  that  coal-gas  contains  7  per  cent, 
of  carbon  monoxide,  and  recently  manufactured  water-gas  (New  York 
illuminating  gas)  from  30  to  45  per  cent.  {Lancet,  2,  1902,  p.  1772). 

Duration  and  Onset.— The  same  as  those  of  CO  so  far  as  is 

known.  .  , 

Symptoms.— The  symptoms  produced  by  coal-gas,  when  mixed 
in  a  large  proportion  with  air,  are— giddiness,  headache,  nausea  with 
vomiting,  confusion  of  intellect,  loss  of  consciousness,  general  weak- 
ness and  depression,  partial  paralysis,  convulsions,  and  the  usual 
phenomena  of  asphyxia.    In  1902  the  editor  met  with  a  case  m  a  baby 
in  which  the  principal  symptom,  in  fact  the  only  one,  was  vomitmg 
{vide  cases).    This  gas  may  destroy  life  if  long  breathed,  although  so 
diluted  as  not  to  produce  any  serious  effects  m  the  first  instance 
Insensibility  may,  however,  be  an  early  symptom  m  a  very  diluted 
atmosphere,  and  unless  the  person  is  speedily  removed  into  Iresh  air 
he  will  die.    In  one  case,  a  man  entered  a  large  open  pipe  four  feet  m 
diameter,  which  had  been  used  for  gas,  to  look  for  a  leak.    He  thought 
all  the  gas  had  been  let  off    On  entering  the  pipe  he  perceived  a  strong 
smell,  and  remembered  nothing  further.    He  was  taken  to  the  n^i^'-^^^y 
in  an  unconscious  state,  suffering  from  violent  muscular  contia  tu^^^^ 
He  recovered  in  two  days  {Lancet,  1870,  2,  p.  816).    ihe  breathing  of 
this  gas  renders  a  man  entirely  powerless      S^^^  f 
any  effort  to  save  himself.    Stupefaction,  and  a  loss  of  "^^^f^^ 
power,  speedily  follow  the  inhalation  of  diluted  ^^al-gas  (  Am  . 
d'Hyg.,"  1870,  1,  p.  60).    Convulsions  are  sometimes  seen  {vide  cases). 

Treatment.— Precisely  the  same  as  for  CO  poisoning. 

Post-mortem  Appearances.-The  appearances  after  dea  h  w^^^^ 
be  miderstood  from  the^ollowmg  cases  :-A  amily  ^^-f -f/^i^^,  J 
hours  an  atmosphere  contaminated  with  f  ^^'g^^  ^^I'^'^l^  ^^'^^VS^^^ 
from  a  pipe  passing  near  the  cellar  of  the  house  m  which  they  lodged. 
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On  the  discovery  of  the  accident  fonr  of  the  famdy  Avere  found  dead 
The  father  and  motlier  still  breathed  ;  in  spite  ot  treatmeMt  tl)e  father 
died  in  twenty-four  hours,  but  the  mother  recovered.  When  the  hve 
bodies  were  inspected,  there  was  a  great  dilfereiice  ui  the  appearances , 
but  the  principal  changes  observed  were,  congestion  of  the  brain  and 
its  membranes— the  pia  mater  (inner  membrane)  being  gorged  with 
blood,  and  the  whole  surface  of  the  brain  intensely  red.  in  tnree  oi 
the  cases  there  was  an  effusion  of  blood  (coagulated)  on  the  dura  mater 
and  in  the  spinal  canal.  The  lining-membrane  of  the  air-passages  was 
strongly  injected,  and  there  was  spread  over  it  a  thick  viscid  froth,  tinged 
with  blood ;  the  substance  of  the  lungs  was  of  a  bright-red  colour,  and 
the  blood  in  the  vessels  was  coagulated  ("  Ann.  d'Hyg.,"  Januaiy, 
1842).  In  two  cases  (Guy's  Hosp.  Eep.,  1839,  p.  75),  there  was  found 
congestion  of  the  brain  and  its  membranes,  with  injection  of  the 
lining-membrane  of  the  air-passages  ;  and  the  blood  was  remarkably 
liquid.  In  addition  to  these  effects  noticeable  to  the  eye,  the  nose  wiU 
perceive  a  very  strong  smell  of  coal-gas  on  opening  the  body  if  there 
be  not  too  long  delay.  There  is  nothing  at  all  distinctive  except  the 
smell,  for  the  blood  may  be  dark  instead  of  red,  as  in  the  following  :— 

A  gas-fitter  accidentaUy  breathed  coal-gas  while  connecting  a  tube  with  a  meter. 
The  skin  was  cold,  the  cornea  glazed,  and  the  face  pale  and  placid ;  there  was  some 
fi-oth  about  the  mouth,  the  pupils  were  rather  dilated,  and  the  limbs  supple,  ihere 
was  a  strong  smeU  of  gas  in  the  place.  He  was  working  in  a  closet,  and  he  was 
found  insensible  on  the  top  of  a  pair  of  steps  in  a  sittmg  posture— his  head  on  one 
side,  his  anns  hanging  down,  and  his  back  leaning  against  the  wall,  in  the  attitude 
in  which  he  had  been  engaged  at  this  work.  He  had  evidently  died  quietly  and 
placidly  on  his  seat,  and  had  made  no  attempt  to  descend  the  steps.  He  was  last 
seen  alive  an  hour  before  he  was  found  dead,  and  he  no  doubt  died  rapidly  from 
the  inhalation  of  the  gas.  An  inspection  of  the  body  was  made  twenty-four  hours 
after  death.  Externally,  the  skin  of  the  face  and  upper  part  of  the  body  was  pale, 
rigidity  was  well  marked,  and  there  was  general  lividity  of  the  back  of  the  body  as 
well  as  of  the  limbs.  The  blood  was  everywhere  fluid.  The  brain  and  its  mem- 
branes were  not  congested,  but  were  rather  pale  than  otherwise ;  the  ventricles 
contained  a  pale  serum.  The  brain  and  cerebellum  were  healthy  in  structure. 
There  was  a  strong  odour  of  coal-gas  on  exposing  the  brain.  The  lungs  were  of  a 
dark -red  colour,  and  did  not  collapse  on  raising  the  sternum ;  they  were  dark  at 
the  back  of  the  lobes  from  gravitation  of  blood ;  and  their  structure  was  healthy. 
The  windpipe  and  bronchi  contained  frothy  mucus  in  some  quantity.  A  powerful 
odour  of  gas  was  perceived  on  compressing  the  lungs.  The  heart  was  healthy ; 
the  right  cavities  were  distended  with  blood,  the  left  were  nearly  empty  ;  the  blood 
was  everywhere  black.  There  was  congestion  of  the  abdominal  viscera,  but  no 
other  imusual  appearance  ("  Med.-Chir.  Trans.,"  1862,  p.  103). 

Analysis. — The  circumstances  under  which  the  accident  occurs 
will  generally  suffice  to  establish  the  nature  of  the  noxious  agent. 
Coal-gas  burns  with  a  bright-white  light,  producing  carbonic  acid  and 
water.  A  taper  should  be  cautiously  applied  to  a  small  quantity  ; 
since,  when  the  gas  is  mixed  with  the  air  in  the  proportion  of  from  11 
to  14  per  cent.,  it  is  dangerously  explosive.  For  this  reason  no  lighted 
candle  should  be  taken  into  an  apartment  where  an  escape  has  occurred, 
until  all  the  doors  and  windows  have  been  for  some  time  kept  open, 
and  tbe  smell  of  gas  has  entirely  disappeared  (see  Med.  Gaz.,  vol.  42, 
p.  343).  The  combustion  of  the  gas,  or  its  explosion  with  air,  is  a 
sufficient  test  of  its  nature  ;  the  peculiar  odour  and  the  want  of  action 
on  a  salt  of  lead,  if  the  gas  is  pure,  will  distinguish  it  from  snli)liuretted 
hy(h-ogen.  Coal-gas  wlien  passed  through  diluted  blood  turns  it  crimson, 
owing  to  the  formation  of  CO-htemoglobin. 
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Cases. — An  aged  woman  and  her  granddaughter,  who  had  been  annoyed  by 
the  escape  of  gas  during  the  day,  retired  to  bed ;  and  they  were  found  dead 
about  twelve  hours  afterwards.  In  January,  1883,  a  man  retired  to  bed,  leaving 
the  gas-jet  alight.  The  gas  was  subsequently  turned  off  at  the  meter,  and 
turned  on  again  in  the  morning.  He  was  found  dead  from  suffocation.  This 
is  a  not  infrequent  accident. 

A  set  of  cases  occurred  at  Leeds,  in  1870,  in  which  four  persons  lost  their 
lives  from  the  breathing  of  coal-gas  in  a  diluted  state.  The  gas  main  had  in 
it  a  crack  from  which  the  gas  had  leaked  on  each  side  of  the  party-wall 
between  the  two  houses  in  which  the  deceased  persons  lived.  The  air  of  the  bedrooms 
had  been  gradually  impregnated  with  gas,  causing  loss  of  muscular  power  and 
insensibility,  and  they  appeared  to  have  passed  from  sleep  into  death  without 
making  any  effort  to  escape. 

Suicide  by  coal-gas  has  become  curiousl}'  prevalent  in  the  last  year 
or  two.    The  following  cases  could  be  many  times  multiplied. 

In  the  Wandsworth  Town  Hall,  on  May  2nd,  1904,  Mr.  John  Troutbeck 
held  an  inquiiy  regarding  the  death  of  James  Cole,  aged  sixty-one,  a  port- 
manteau manufactm-er,  of  Eglantine  Eoad,  Wandsworth.  A  son  of  the  deceased 
said  his  father  had  been  worried  about  business  matters,  and  suffered  from 
insomnia,  following  an  attack  of  influenza,  but  he  had  never  threatened  his  life. 
When  the  witness  last  saw  him  on  Wednesday  night  he  was  playing  cards  with  a 
friend.  The  widow  stated  that  on  Thursday  morning  she  sent  her  little  daughter 
to  the  deceased  asking  whether  he  was  going  to  get  up  for  breakfast.  She  returned 
and  said,  "  Mamma,  dada  has  got  a  piece  of  tubing  in  his  mouth,  and  he  is  dead." 
Witness  ran  into  her  husband's  room  and  found  the  bed-clothes  over  his  face.  Gas 
was  escaping  from  a  piece  of  india-rubber  tubing,  which  her  daughter  had  removed 
from  his  mouth,  and  it  was  connected  with  the  gas-jet.  Dr.  Freyberger  said 
death  was  due  to  coal-gas  poisoning,  and  a  verdict  of  suicide  during  temporary 
insanity  was  returned. 

Accidents  remain  as  frequent  now  as  ever  ;  the  following  case  is 
thus  reported  by  Mr.  J.  1\  Jackson  {Lancet,  1896,  p.  1792).  It  shows 
some  rather  unusual  symptoms. 

Two  servants,  the  elder  aged  fifty-six  years  and  the  younger  aged  fourteen 
years,  were  in  the  habit  of  sleeping  together  in  a  small,  badly  ventilated  bedroom 
without  a  fireplace,  and  in  which  there  was  a  gas-bracket  by  the  window.  They 
were  forbidden  by  theii-  mistress  to  use  the  gas,  and  were  supplied  with  a  small 
safety  oil-lamp  and  a  candlestick.    On  the  morning  of  April  '25th,  about  seven 
o'clock,  as  they  did  not  appear  to  be  getting  up  at  the  usual  time,  theu-  mistress 
went  up  to  their  bedi-ooiu  aud  immediately  smelt  a  strong  smeR  of  gas,  and  upon 
theii-  door  being  opened  found  the  room  full  of  it.    Oue  of  the  sons  commg  to  lier 
assistance  opened  the  window  and  tui'ned  off  the  gas-tap,  fi-om  which  it  had  been 
escaping.    Upon  looking  round  they  saw  the  elder  patient  lying  half  out  ot  the 
bed  and  dead,  but  seeing  that  the  younger  one  was  stiU  breathing  they  carried  lier 
into  the  next  room,  placed  her  on  the  bed,  and  opened  the  window.    Mi-.  Jfkson 
was  summoned  a  little  before  8  a.m.  and  found  the  woman  dead,  so  he  attended 
to  the  girl  immediately.    He  found  her  lying  on  the  bed  quite  unconscious,  with 
the  pupils  widely  dilated,  the  conjunctivas  injected,  and  the  extremities  cold,  ifie 
face  was  pallid,  but  not  dusky,  neither  were  the  lips.    The  breathmg  was  quick 
but  not  laboured,  and  the  pulse  was  quick  and  feeble.    Hot  bottles  were  apphed  to 
the  feet  and  legs  and  blankets  thi-own  over  them  and  mustard  plasters  to  the  chest, 
the  heart,  aud  the  back  of  the  neck.    She  was  given  some  sal  volatile  and  water 
by  the  mouth  without  difficulty.   Shortly  afterwards  convulsions  canae  on  affecting 
the  facial  muscles,  with  closui-e  of  the  jaws,  and  also  both  arms  and  hands  ilie 
legs  did  not  appear  to  be  affected.    With  the  assistance  of  another  practitionei, 
who  had  also  been  called  in,  artificial  respii-ation  was  P«i-formed  for  a  tune  but  ^as 
there  seemed  to  be  no  difficulty  in  breathing  this  was  left  off.  Hot  coffee  was  given 
nor  rectum,  and  as  the  convulsions  stiU  continued  bromide  of  potassium  and  brandy 
were  injected  by  the  rectum  at  intervals  of  three  hom-s.    The  convulsions  weie 
accompanied  by  restlessness  and  some  moaning.    There  was  no  retm-u  ot  con- 
scSess,  and  she  remained  in  this  condition  until  6.30  p  m    when  the  breathing 
bec^e  more  hurried,  she  coughed  up  blood-stained,  frothy  mucus,  her  face 
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became  covered  with  perspu-ation,  and  the  pulse  becoming  X' ra^Snin^  "^he 
about  10  p.m.    There  was  no  post-mortem  ^^^^.^^^^^^^^ 
servants'  room  the  candle  was  found  quite  burned  down  m  ^^^^^  .^^^^.f^^^^t^^^^ 
supposition  is  that  tho  woman  had  been  sitting  up  late,  burnt        the  candle  had 
lighted  the  gas  and  had  not  properly  tui-nod  it  ofP,  or  m  attemptmg  to  do  it 
had  tiu-ned  it  slightly  on  wheu  the  flame  went  out. 

Poisoning  by  Sulphuretted  Hydrogen  (SH2). 
Source  and  Method  of  Occurrence— Solutions  of  this  gas  aud 

the  gas  itself  are  largely  used  as  a  testing  reagent  m  chemical 
processes,  and  it  is  manufactured  in  proportionate  commercial 
quantities.  It  is  also  found  with  other  gases  in  sewers  and  privies, 
•etc.,  aud  is  one  of  the  deleterious  components  of  exhalations  from  these 
places  helping  to  produce  symptoms  in  men  working  in  them. 

The  men  who  were  engaged  in  working  at  the  Thames  Tunnel 
suffered  severely,  during  the  excavation,  from  the  presence  of  this  gas 
in  the  atmosphere  in  wliich  they  were  obliged  to  work.  The  air,  as 
well  as  the  water  which  trickled  through  the  roof,  was  found  to  contain 
sulphuretted  hydrogen  :  it  was  probably  derived  from  the  action  of  the 
Avater  on  iron-pyrites  in  the  clay  :  it  issued  in  sudden  jets.  Poisoning 
by  this  gas  is  always  either  accidental  or  (very  rarely)  suicidal.  The 
very  offensive  odour  which  a  small  portion  of  it  communicates  to  a 
large  quantity  of  air  is  sufficient  to  announce  its  presence,  and  thus, 
with  due  caution,  to  prevent  any  dangerous  consequences.  The 
Lancet,  1,  1908,  p.  225,  contains  an  interesting  article  on  the  subject 
by  Thos.  Oliver ;  three  fatal  cases  are  there  reported,  with  experimental 
observations  on  the  cause  of  death. 

Toxicity  and  Fatal  Dose. — When  breathed  in  its  pure  state  it  is 
said  to  be  instantly  fatal.  The  editor  thinks  this  may  be  true,  though 
he  is  unable  to  find  any  corroborative  evidence.  Parent-Duchatelet 
observed  that  workmen  breathed  with  impunity  an  atmosphere  con- 
taining 1  per  cent,  of  sulphuretted  hydrogen  ;  and  he  states  that  he 
himself  had  breathed,  without  serious  symptoms  ensuing,  air  which 
contained  three  fer  cent.  In  drains  and  sewers,  rats  and  other  vermin 
are  found  to  live  in  large  numbers  ;  and,  according  to  Gaultier  de 
Claubry,  when  the  air  in  these  localities  contains  from  2  to  8  per  cent, 
of  this  gas  (Devergie,  "Med.  L^g.,"  vol.  2,  p.  520).  Thus  sul- 
phuretted hydrogen  does  not  appear  to  be  so  energetic  as  Thenard's 
experiments  would  lead  us  to  suppose.  An  atmosphere  containing 
from  6  to  8  per  cent,  of  the  gas  might  speedily  kill,  although  nothing 
certain  is  known  of  the  smallest  proportion  required  to  destroy  human 
life.  One  fact,  however,  is  worthy  of  attention,  namel}'^,  that  the 
breathing  of  an  atmosphere  only  slightly  impregnated  with  the  gas 
may,  if  long  continued,  seriously  affect  a  person,  destroy  health,  and 
even  cause  death.  [Such  was  Dr.  Taylor's  statement,  but  his  evidence 
is  inconclusive. — En.] 

In  fatal  cases  Dr.  Thos.  Oliver  found  that  methoamoglobin  was 
always  present,  but  he  hesitated  to  ascribe  death  to  this  fact  {Lancet,  1, 
1903,  p.  225). 

Labourers  in  chemical  works  are  quite  familiar  with  sulphuretted 
hydrogen  gas  and  its  usual  effects  on  the  system  ;  for  it  is  not  by  any 
means  unusual  for  persons  exposed  to  its  fumes  to  become  "  gassed," 
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as  the  saying  is — that  is,  they  pass  into  a  condition  of  insensibility 
which  lasts  a  variable  time,  and  when  coming  round  they  are  very 
often  side  and  dazed,  and  have  a  sense  of  oppression  about  the  chest, 
and  there  is  often  a  good  deal  of  prostration  for  a  day  or  two  after- 
wards. Sometimes  indeed,  though  very  rarely,  the  insensibility 
ends  in  death.  It  is,  however,  very  unusual  for  lasting  or  permanent 
eflfects  to  be  produced  upon  the  nervous  system  such  as  come  under 
the  designation  of  insanity.  Indeed,  I  am  not  aware  that  any  such 
cases  have  been  recorded  before  (Wiglesworth,  B.  M,  J.,  2,  1892, 
p.  124). 

Duration. — The  symptoms  appear  very  rapidly  when  the  gas  is 
present  in  anything  like  large  quantities,  and  rapidly  prove  fatal.  In 
cases  where  the  gas  is  more  diluted  the  symptoms  occur  much  more 
slowly. 

As  with  carbonic  acid,  an  atmosphere  contaniing  sulphuretted 
hydrogen,  that  may  be  breathed  for  a  short  time  with  impunity,  may 
ultimately  destroy  life. 

Symptoms. — The  symptoms  produced  by  sulphuretted  hydrogen 
vary  according  to  the  degree  of  concentration  in  which  it  is  breathed. 
When  breathed  in  a  moderately  diluted  state,  the  person  soon  falls 
inanimate.  According  to  the  account  given  by  those  who  have 
recovered,  this  state  of  inanimation  is  preceded  by  a  sense  of  weight 
in  the  stomach  and  in  the  temples,  giddiness,  nausea,  sudden  weakness, 
and  loss  of  motion  and  sensation.  If  the  gas  in  a  still  less  concen- 
trated state  be  breathed  for  some  time,  insensibility,  coma,  or  tetanus 
with  delirium  supervene,  preceded  by  convulsions,  or  pam  and  weak- 
ness over  the  whole  body.  The  skin  in  such  cases  is  commonly  cold, 
the  pulse  irreguhir,  and  the  breathing  laborious.  When  the  air  is  but 
slightly  contaminated  with  the  gas,  it  may  be  breathed  for  a  long  time 
without  producing  any  serious  symptoms  ;  sometimes  there  is  a  Reeling 
of  nausea  or  sickness,  accompanied  by  pain  m  the  head,  or  diliused 
pains  in  the  abdomen.  The  symptoms  are  often  observed  to  aflect 
those  who  are  engaged  in  chemical  manipulations  with  this  gas. 
Sulphuretted  hydrogen  appears  to  act  like  a  narcotic  poison  when 
highly  concentrated,  but  Hke  a  narcotico-irritant  when-  much  diluted 

Li'tiie  chronic  case  of  the  Thames  Tunnel  workmen  the  symptoms 
are  thus  described  by  Dr.  Taylor.  ,  ^  + 

As  a  result  of  breathing  this  atmosphere  the  strongest  and  most 
robust  men  were,  in  the  course  of  a  few  months,  reduced  to  an  exti-eme 
state  of  exhaustion,  and  several  died  The  symptoms  h  ^vlnch  hey 
were  first  affected  were  giddiness,  sickness,  and  general  debility ,  they 
became  emaciated,  and  fell  into  a  state  of  low  lever,  accompanied  by 
delirium.  In  one  case,  the  face  of  the  man  was  pale  the  l^P^  ^ 
violet  hue,  the  eyes  sunk,  with  dark  areola  around  them,  and  the 
whole  muscular  system  was  flabby  and  emaciated.  Chlorinated  lime 
and  other  remedies  were  tried  for  the  purification  of  the  air  ;  biit  the 
evil  did  not  entirely  cease  until  the  tunnel  was  so  far  completed  that 
there  was  a  communication  from  one  side  to  the  other,  and  liee 
ventilation  established  throughout.  u     +1,^  ^,.hnln- 

Wiglesworth  alleges  that  insanity  may  be  the  result  of  the  mhala 
tion  of  sulphuretted' hydrogen,  and  adduces  two  cases  in  suppoit  oi 
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this  view  ;  but  the  evidence  is  not  thoroughly  conclusive  {B.  31.  J., 

1892,  2,  p.  124).  .       ^  u  r 

Treatment.— An  immediate  removal  to  pure  air,  and  the  applica- 
tion of  stinudants,  with  cold  effusion,  may  suffice  to  restore  life  in 
those  badly  affected  in  the  acute  form,  but  in  the  chronic  cases 
means  must  obviously  be  taken  either  to  purify  the  air,  or  it  this 
is  impossible,  the  men  must  only  work  for  very  short  periods  in  the 
atmosphere. 

Post-mortem  Appearances.— Tlie  gas  is  absorbed  into  the  blood, 
to  which  it  gives  a  brownish-black  colour  by  combining  with  the  red 
blood-pigment,  forming  SHa-hsemoglobin,  and  it  is  in  this  state  circu- 
lated throughout  the  body.  On  examining  the  bodies  of  persons  who 
have  died  from  the  effects  of  sulphuretted  hydrogen,  when  breathed 
in  a  concentrated  form,  and  the  inspection  was  recent,  the  following 
appearances  have  been  observed  : — The  mucous  membrane  of  the  nose 
and  throat  is  commonly  covered  by  a  brownish  viscid  fluid.  An 
offensive  odour  is  exhaled  from  all  the  cavities  and  soft  parts  of  the 
body.  These  exhalations,  if  received  into  the  lungs  of  those  engaged 
in  making  the  inspection,  sometimes  give  rise  to  nausea  and  other 
unpleasant  symptoms,  and  may  even  cause  syncope  or  asphyxia.  The 
muscles  of  the  body  are  of  a  dark  colour,  and  are  not  susceptible  to 
the  electric  stimulus.  The  lungs,  liver,  and  the  soft  organs  generally, 
are  distended  with  black  liquid  blood.  There  is  also  great  congestion 
of  the  right  side  of  the  heart,  and  the  blood  has  been  found  every- 
where liquid  and  dark-coloured.  The  body  rapidly  undergoes  the 
l)utrefactive  process.  When  death  has  occurred  from  the  breathing  of 
this  gas  in  a  more  diluted  form,  the  appearances  are  less  marked. 
There  is  then  general  congestion  of  the  internal  organs,  with  a  dark 
and  liquid  state  of  the  blood.  In  fact,  in  such  cases  the  appearances 
can  scarcely  be  distinguished  from  those  produced  by  carbonic  acid. 
Four  men  lost  their  lives  in  the  Fleet  Lane  Sewer  in  February,  1861 : 
they  were  found  dead,  and  there  was  no  doubt  sulphuretted  hydx'ogeu 
was  the  cause  of  death.  An  account  of  the  appearances  presented  by 
the  bodies  was  given  by  Holden  and  Letheby  {Lancet,  1861,  1, 
p.  187).  The  eyes  and  mouth  were  oj)en,  the  lips  and  tongue  livid, 
the  pupils  widely  dilated,  the  blood  black  and  fluid,  the  lungs  con- 
gested, the  heart  full  of  black  fluid  blood,  the  right  side  gorged,  and 
there  was  a  bloody  froth  in  the  windpipe.  In  the  brain  the  large 
vessels  of  the  dura  mater  were  full  of  black  fluid  blood. 

Except  for  the  smell  there  are  no  diagnostic  features  in  the  post- 
mortem appearances. 

Analysis. — The  detection  of  the  gas  by  the  nose  is  the  best  test, 
but  corroborative  tests  may  be  applied  by  obtaining  the  sulphides  of 
three  or  ibur  metals  from  solutions  of  the  gas  b}'  addition  of  soluble 
salts  of  the  respective  metals. 

Cases.— In  1857,  six  persons  lost  their  lives  at  Cleator  Moor  by  the  respii-ation 
of  sulphuretted  hydrogen  in  a  diluted  form,  by  reason  of  their  having  slept  in 
small  close  non-ventilated  rooms,  into  which  the  gas  had  penetrated.  Throe  of  the 
deceased  persons— a  husband,  wife,  and  child,  of  one  fauiilj'— had  retired  to  rest,  in 
their  usual  health.  Two  of  them  wore  found  the  next  morning  dead  in  bed,  and 
a  third  (the  child)  was  found  in  a  state  of  insensibility,  and  lingered  until  the 
afternoon  of  the  same  day,  when  she  died.  The  fourth,  a  healthy  adult,  retired  to 
sleep  in  his  bed,  with  his  door  closed,  and  he  was  found  dead  m  an  hour.  The 
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fifth,  a  child,  was  taken  iU  on  the  morning  of  the  11th,  and  died  the  same  day. 
The  sixth  was  taken  ill  on  the  morning  of  the  lOfch,  and  died  on  June  12th. 

The  symptoms  complained  of  by  those  who  recovered  wore  nansea,  sickness, 
giddiness,  and  insensibility.    In  one  child  the  pupils  were  found  dilated,  viscid 
mucus  escaped  from  the  nostrils,  and  there  was  congestion  of  the  lungs  and 
kidneys,  as  well  as  of  the  membranes  of  the  brain.    In  the  adult  who  died  in 
an  hour,  the  pupils  were  natm-al,  the  jaws  firmly  douched,  the  fingers  con- 
tracted, and  the  nails  blue ;  there  was  great  cadaveric  lividity,  and  a  quantity 
of  fluid  with  frothy  mucus  issued  from  the  nostrils  and  mouth.     The  lungs 
were  much  congested,  and  serum  was  effused  in  the  cavity  of  the  chest.    The  heart 
contained  a  little  fluid  blood,  and  was  somewhat  flaccid.    The  mucous  membrane 
of  the  windpipe  and  gullet  was  redder  than  natm-al.     In  the  windpipe  there 
was  frothj'-  mucus.     The  stomach,  as  well  as  the  large  and  small  intestines, 
were  highly  congested,  but  otherwise  healthjr.     The  brain  and  its  membranes 
were  greatly  engorged  with  blood,  which,  as  in  the  body  generally,  was  very 
dark  and  fluid.     Wilson,  who  examined  the  body  of  the  child,  drew  the  con- 
clusion, which  was  confirmed  by  the  subsequent  inquiry,  that  death  had  been 
caused  by  sulphuretted  hydrogen.    Thompson,  who  examined  the  body  of  the 
man,  also  inferred  that  some  noxious  gas  or  gases  had  destroyed  life.^  _  The 
(!ottages  in  which  the  accidents  had  occm-red  were  built  upon  a  heap  of  ii-on- 
slag  which  also  abutted  on  the  premises  behind.     This  slag  contained,  among 
other  matters,  sulphides  of  iron  and  calcium.     A  foul  smell,  compared  to  that 
of  cinders  extinguished  by  water,  had  for  some  time  been  perceived  about  the 
rooms,  chiefly  at  night,  when  the  doors  and  windows  were  closed;  and  the  day 
before  the  occiu'rence  a  heavy  storm  of  rain  had  washed  through  the  slag-heap, 
and  aggravated  the  effects.    The  heap  of  slag  was  burning  in  certam  parts,  and 
sulphuretted  hydi'ogen  was  evolved  in  large  quantities  at  a  depth  of  a  few  feet. 
A  fortnight  after  the  deaths,  on  removing  the  flags  in  the  lower  rooms,  the  slag 
below  was  found  damp,  and  sulphuretted  hygrogen  was  still  issm.ng  fro™-  it. 
The  white-lead  paint  in  the  closets  was  partly  converted  into  black  sulphide, 
and  this  chemical  change  was  found  in  patches  on  the  chamber  door  of  one  small 
room  in  which  two  persons  had  died. 

The  sjmiptoms,  so  far  as  they  were  observed  in  the  sui-vivors,  the  appearances 
in  the  dead  bodies,  and  the  chemical  nature  of  the  wet  slag  beneath  the  foundation, 
left  no  reasonable  doubt  that  during  the  night,  with  the  doors  and  windows 
closed,  sulphuretted  hydrogen  had  escaped  in  sufficient  quantity  to  poison  the 
air  of  a  small  room  and  destroy  life;    and  a  verdict  was  retm-ned  to  this 
elfect.     A  suggestion  was  made  that  carbonic  acid  might  have  caused  the 
svmptoms  and  death,  but  there  was  no  soui'ce  of  carbonic  acid  but  the  breath; 
and  there  is  no  instance  known  of  any  adult  having  breathed  himselt  to  death  m 
an  hour,  in  a  room  containing  600  cubic  feet  of  air— not  to  mention  that  persons 
had  slept  in  simHar  rooms  in  the  same  row  of  cottages,  at  a  distance  from  the  slag- 
heap,  without  perishing  from  such  a  cause.    Another  theory  was  put  forward,  to 
the  effect  that  carbonic  oxide  in  the  vapours  of  some  blast-furnaces  had  found  its 
way  into  the  rooms  where  these  persons  had  died;  but  the  nature  of  the  locahty 
and  the  distance  of  the  fui-naces  rendered  this  impossible.    Persons  who  had  left 
their  windows  open,  whereby  these  vapoui-s  might  have  freely  entered,  escaped 
while  the  deaths  occurred  only  in  those  houses  m  which  the  doors  and  wmdows 
were  completely  closed.    It  is  highly  probable  that  the  sulphuretted  ^ydy^^g^n  was 
mixed  vnth  other  gases  and  vapoui-s  ;  but  the  circumstances  left  no      ^^t  ^hat  it 
was  the  principal  agent  of  death.    This  seems  to  have  been  clearly  established  by 
Te  facl^thTafter  a  channel  had  been  cut  through  the  slag-heap,  and  the  slag 
removed,  no  further  accidents  occurred. 

The  following  case  is  unusual  in  the  temporary  recovery  followed 
hy  death  : — 

While  the  students  at  the  Industrial  Institute  of  Lille  were  engaged  in  t^^ 
determination  of  chemical  salts  in  the  Laboratory  on  Wednesday  last,  to^ 
TiPaubois  aeed  twenty-two,  opened  the  apparatus  m  which  the  sulphuiettea 
hy^Jg  n  w?s  being  W-ed!  and  immediately  feU  suffocated   o  the  ground 
He  wfs,  however,  able  to  get  up  in  a  few  seconds,  .^^^^  °^   "^^^  ^^^^^ 
air    and  soon  felt  better.    M.  Eeaubois  had  hardly  left  the  I'^^o/^'^o^y  J^?" 
M  Gi^aud  aged  eighteen,  also  fell  to  the  ground,  although,  as  it  appears,  he 
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was  standing  several  yards  away  *J\aTwrs  carS Zl  thett?- 

that  it  was  thought  that  he  had  been  k^^'f ^>  ^,  .^;,7,^'3'%uring  more  than  an 
yard,  where,  however  he  soon  ^^^^^f  ^fn  oS^^^^  appeared  to  have 

hour  ho  walked  about  the  coiirt  with  the  help  ot  his  11^^^^^^^^    however,  he  fainted 

quite  recovered.    Towards  three  o'^^^^^l^i^,  Joct^^^^^^ 

again,  and  remained  unconscious  apparentl^y^  ^^^^^^.^^^ 

ordered  his  removal  to  the  hospital,  wheie  his  case  i^coiveu       ^  ^ 

He  failed,  however,  to  regain  consciousness,  and  cliea  at  one  o  oio 

moraing  {Pharm.  Jour.,  November,  1899). 

Poisoning  by  Seweb  Gas  and  Exhalations  from  Dead  Bodies. 
Source  and  Method  of  Occurrence.-This  is  sufficiently 

explained  by  the  title.    The  cases  are  always  accidental,  though  it  is 
easily  conceivable  that  a  suicide  or  a  homicide  might  thus  be  effected. 

In  1838,  two  persons  were  killed  by  the  effluvia  which  had  collected 
in  one  of  these  deep  graves  kept  open  in  Aldgate  Churchyard.  Witli 
ordinary  precautions,  and  the  use  of  deodorizers  the  rem^uns  of  the 
dead  may  be  removed  and  transported  to  other  locahties  without  injuij 
to  the  living  Within  a  few  years  many  bodies  have  been  thus  removed , 
without  ill  effects,  from  London  cemeteries  as  that  of  St.  Andrew's, 
Holborn,  and  St.  Pancras  (See  Devergie  m    Ann.  d  Hyg.,   18b9,  A,  7b). 

About  the  latter  part  of  the  18th  century,  from  fifteen  to  twenty 
thousand  bodies,  in  almost  every  stage  of  putrefaction,  were  removed 
from  the  Cimetiere  des  Innocents  in  Pans  ;  and  the  accidents  that 
occurred  during  the  operations,  which  lasted  ten  months,  were,  com- 
paratively speaking,  few.    The  workmen  acknowledged  to  Fourcroy 
that  it  was  only  in  removing  the  recently  interred  corpses,  and  those 
which  were  not  far  advanced  in  decomposition,  that  they  incurred  any 
danger.    In  these  cases  the  abdomen  appeared  to  be  much  distended 
with  gaseous  matter;  when  ruptured,  there  issued  a  bloody  foetid 
liquid,  accompanied  by  the  evolution  of  a  mephitic  vapour — probably 
a  mixture  of  carbonic  acid  and  sulphuretted  hydrogen.    Those  who 
breathed  this  vapour,  as  it  escaped  from  the  body,  fell  instantly  into 
a  state  of  insensibility  and  died ;  whilst  others  who  were  at  a  distance, 
and  who  consequently  breathed  it  in  a  diluted  state,  were  affected  with 
nausea,  giddiness,  or  fainting,  lasting  some  hours,  and  followed  by 
weakness  and  trembling  of  the  limbs.    Some  years  since,  when  it  was 
the  practice  to  bury  the  dead  in  the  crowded  churchyards  of  London, 
lives  were  frequently  lost  by  reason  of  the  noxious  gases  and  effluvia 
which  at  once  filled  every  grave  as  it  was  made.    A  grave  twenty  feet 
deep  was  usually  dug  between  strata  of  exposed  coffins,  and  this  grave 
was  kept  open  until  it  was  filled  with  bodies. 

It  is  well  known  that  sulphuretted  hydrogen  in  poisonous  proportions 
may  easily  be  given  off  from  the  very  concentrated  sewage  contained  in 
cesspools.  It  is  often  assumed,  however,  that  the  same  danger  cannot 
ai'ise  from  the  comparatively  dilute  liquid  contained  in  ordinary  sewers 
unless  acid  has  been  allowed  to  get  into  them  and  to  come  into  contact 
with  deposits  containing  sulphides,  as  in  the  case  of  the  Lambeth 
accident.  Dr.  Haldane  {loc.  cit.)  says : — "  The  sewage  ordinarily  met 
with  in  well-built  sewers  does  not  contain  sulphuretted  hydrogen,  nor 
does  ordinary  sewer  air  blacken  lead  paper.  It  seemed  probable  that 
so  long  as  sewage  is  sulhciently  aerated  there  is  no  evolution  of  sulphur- 
etted hydrogen,  the  bacteria  simply  oxidising  the  sulphur  of  the  albumin 
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to  sulphates,  and  the  carbon  and  hydrogen  to  carbonic  acid  and  water, 
in  the  same  manner  as  do  the  tissues  themselves  in  the  case  of  a  living 
luiimal."  The  East  Ham  case  (below)  is  important  as  showing  that  under 
favourable  conditions  in  summer  the  presence  of  acids  or  of  sewage  as 
concentrated  as  that  of  a  cesspool  is  not  essential.  Besides  sulphuretted 
hydrogen,  almost  the  only  gas  likely  to  be  present  in  poisonous  propor- 
tions in  sewer  air  is  the  carbonic  oxide  of  coal  gas.  It  is  well  known 
that  coal  gas  from  leaks  in  the  mains  very  frequently  penetrates  into 
sewers,  and  occasionally  causes  explosions.  It  can  usuall}'^  be  recognised 
by  its  smell,  though  this  may  be  absent  if  the  gas  has  passed  through 
fresh  earth,  or  may  be  disguised  by  the  smell  of  sewage.  If  more  than 
about  5  or  6  per  cent,  be  present,  the  air  of  the  sewer  will  be  explosive  ; 
and  as  sewer-men  must  always  be  provided  with  lights,  the  poisonous 
action  of  more  than  5  per  cent,  need  hardly  be  considered.  Now,  as 
coal  gas  itself  contains  only  about  5  per  cent,  of  carbonic  oxide,  air 
containing  5  per  cent,  of  coal  gas  will  only  contain  about  0*25  per  cent, 
of  carbonic  oxide.  The  experiments  which  I  recently  described  in  the 
Journal  of  Physiology  show  that  0*25  per  cent,  of  carbonic  oxide 
would  be  at  any  rate  sufficient  to  render  a  man  absolutely  helpless,  so 
that  if  in  a  sewer  he  would  probably  be  drowned.  It  would,  however, 
require  at  least  half  an  hour's  exposure  to  cause  any  danger.  Even 
with  as  little  as  0*06  per  cent,  of  carbonic  oxide,  or  1*2  per  cent,  of  coal 
gas,  a  condition  would  be  produced,  after  an  hour  or  two,  in  which  any 
extra  exertions,  such  as  that  of  climbing  up  a  manhole,  might  give  rise 
to  temporary  loss  of  consciousness  or  giddiness  and  thus  easily  cause  a 
fatal  accident.  There  is,  therefore,  no  doubt  that  coal  gas  may  be  a 
source  of  serious  danger  in  sewers,  quite  apart  from  its  explosive 
properties,  and  probably  some  cases  of  poisoning  have  been  due  to  it, 
though  so  far  as  I  know  no  such  case  has  been  recorded.  An  observa- 
tion of  the  colour  of  the  blood  when  diluted  to  aJ^yth  with  water,  and 
compared  in  a  test-tube  with  the  colour  of  a  similarly  diluted  solution 
of  normal  blood,  would  always  decide  the  question  (Haldane,  I.e.). 

Toxicity  and  Fatal  Dose. — We  may  state  at  once  that  the  fatal 
dose  is  quite  unknown.  As  regards  the  toxicity  of  sewer  gases,  while 
SH2  seems  to  be  the  noxious  part  par  excellence,  the  balance  cannot  be 
considered  to  be  free  from  suspicion,  and  it  is  on  this  account  that  sewer 
gas  poisoning  receives  some  notice  apart  from  SH2  and  CO  and  CO2. 
Dr.  Haldane,  in  the  article  below,  says  "wherever  sulphuretted  hydrogen 
is  formed  in  sewage,  marsh  gas  is  probably  also  formed  in  far  greater 
amount,"  the  possibility  of  suffocation  from  simple  deficiency  of 
oxygen  in  the  air  of  a  sewer  must  also  be  taken  into  account.  In 
the  Lancet  for  January  25th,  1896,  p.  220,  will  be  found  a  long  article 
on  the  subject  by  Dr.  John  Scott  Haldane,  Lect.  m  Phys.  Univ.  of 
Oxf.,  of  which  the  following  is  a  sketch.  On  July  21st,  1895,  five  men 
were  killed  in  an  accident  at  the  East  Ham  Sewage  Works.  The  air 
in  the  manhole  smelt  very  strongly  of  decomposing  sewage,  but  I  had 
frequently  been  in  sewers  in  which  there  was  an  equally  unpleasant 
smell.  I  was  unable  to  detect  in  myself  any  unusual  symptoms.  A 
careful  analysis  of  the  sample  of  air  gave  the  following  result :  oxygen, 
20-84  per  cent.;  carbonic  acid,  O'lOper  cent.;  and  nitrogen  and  argon, 
79-06  per  cent.  As  with  the  same  gas-burette  fresh  air  gave  20-91  per 
cent,  of  oxygen  it  follows  that  the  oxygen  in  the  sample  was  diminished 
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bv  0-07  per  cent.,  and  tlie  carbonic  acid  increased  by  the  same  amount 
Thus  according  to  the  analysis,  the  air  differed  very  little  from  norma 
ai    and  was  only  slightly  less  pure  than  that  of  average  well-ven  ilated 
:^;er  s  S  as  Ihose  invest.gLd  by  the  late  darnel  y  and 

myself.  The  slight  vitiation  detected  by  analysis  would  have  requued 
tohe  more  than  a  hundred  tunes  as  great  to  If  ^^^l^^^i"  '"JnoIXt 
on  a  man.  The  result  of  the  examination  of  the  air  thus  threw  no  light 
on  the  cause  of  the  accident,  and  was,  at  any  rate,  unfavourable  to  the 
theory  that  there  had  been  any  dangerous  deficiency  of  oxygen  or 
excess  of  carbonic  acid  in  the  air.  The  live  coals  lowered  into  the 
manhole  at  the  time  of  the  occurrence  burned  perfectly  brightly,  and 
this  fact  pointed  strongly  in  the  same  direction.  Flames  are  extin- 
guished when  the  proportion  of  oxygen  in  the  air  is  diminished  by  3  or 
4  per  cent.,  though  this  diminution  causes  no  inconvenience  to  a  man. 
It  is  true  that  if  pure  carbonic  acid  be  added  to  air  a  flame  will  still 
burn  in  it  until  the  atmosphere  is  such  as  to  be  capable  ot  causing 
extreme  respiratory  distress  and  other  serious  symptoins  m  a  man 
breathing  it ;  but  such  an  admixture  of  pure  carbonic  acid  would  not 

occur  in  a  sewer.  ■       .       -1.1.  n 

Dr.  Haldane  then  proceeded  to  prove  by  experiments  with  tlie 
sewage  itself  and  a  mouse  that  the  symptoms  were  due  to  SH2.  He 
then  discusses  the  liberation  of  SH2  from  sewage  and  its  accumula- 
tion to  a  point  of  danger  in  the  air,  which  point  he  puts  at  Oj07  per 
cent,  on  the  authority  of  Lehmann,  who  says  ("Arch,  fur  Hyg.,"  1892, 
p.  135) :  "  This  percentage  is  just  sufficient  to  cause  death  after  an 
exposure  of  about  an  hour  or  more  in  the  case  of  various  animals,  and 
doubtless  also  in  man."    Lehmann  is  further  quoted  :  "  In  one  of  his 
experiments  on  man  alarming  symptoms  were  produced  within  a  few 
minutes  by  an  atmosphere  containing  about  0*05  per  cent.  The 
frequently  quoted  statement  on  Parent  Duchatelet's  authority  that 
a  man  can  breathe,  3  per  cent,  of  sulphuretted  hydrogen  for  a  short 
time  without  injury  is  certainly  quite  erroneous ;  3  per  cent,  would 
cause  almost  instantaneous  death.     Lehmann  found  that  O'S  per 
cent,  was  sufficient  to  kill  dogs  and  cats  within  one  and  a  half  minutes. 
Lehmann's  experiments  on  man  brought  out  clearly  and  for  the  first 
time  the  symptoms  which  are  produced  in  men  and  animals  when  the 
proportion  of  sulphuretted  hydrogen  is  becoming  dangerous.    The  first 
symptoms  are  those  of  irritation  of  the  eyes  and  respiratory  mucous 
membrane.    In  consequence  of  the  irritative  action  on  the  air  passages 
there  is  '  catching  of  the  breath '  and  diminished  frequency  of  the 
respiration.    With  increasing  proportions  of  the  gas  or  longer  exposure 
these  symptoms  are  accompanied  by  giddiness,  etc."    Athough  in  the 
case  of  the  East  Ham  accident  the  poisonous  constituent  in  the  sewer- 
air  was  sulphuretted  hydrogen,  yet  it  does  not  follow  that  cases  of 
acute  gas  poisoning  in  sewers  are  always  due  to  the  same  cause.  After 
examining  the  evidence  in  several  recent  cases,  however,  I  am  inclined 
to  think  tliat  they  usually  are.    On  May  4th,  1894,  two  men  were 
knocked  down  by  gas  and  drowned  in  a  sewer  under  the  control  of  the 
Lambeth  Vestry.    The  case  was  very  thoroughly  investigated  at  the 
inquest,  and,  through  the  kindness  of  the  engineer  to  the  London 
County  Council,  I  have  been  placed  in  possession  of  the  whole  of  the 
e^•idence  brought  forward.    It  appeared  that  three  men  who  had  been 


592 


SEWEE  GAS,  &c.,  POISONING. 


sent  in  to  measixre  a  sewer  were  suddenly  overcome  by  gas  and  fell 
into  the  water.    Two  were  drowned,  but  the  third  regained  conscious- 
ness, and  succeeded  with  great  difficulty  in  escaping.    The  sewer  was 
an  old  and  filthy  one,  containing  much  deposit,  and  it  appeared  that  a 
quantity  of  warm  water  containing  about  1  per  cent,  of  sulphuric  acid 
was  daily  discharged  into  it  from  an  oil  refinery.    The  man  who 
escaped  did  not  notice  the  smell  of  rotten  eggs,  but  observed  steam 
coming  down  the  sewer,  and  then  suddenly  experienced  a  choking 
sensation  and  lost  consciousness.    His  silver  watch  and  chain  were 
blackened.    A  man  who  afterwards  attempted  to  rescue  the  other  men 
noticed  a  smell  like  that  of  rotten  eggs.     He  also  experienced  the 
choking  sensation,  became  giddy,  and  had  to  return.    Another  man, 
who  went  in  later,  said  that  the  gas  made  his  throat  feel  dry  and  his 
eyes  smart.    He  described  the  smell  as  oily.    A  sample  of  sewage 
taken  at  the  same  place  next  day  was  analysed  by  Mr.  Muter,  who 
found  in  it  0-13  per  cent,  of  free  sulphuric  acid  and  10  per  cent,  by 
volume  of  sulphuretted  hydrogen.    Dr.  Stevenson,  who  gave  evidence 
at  the  inquest,  expressed  the  opinion  that  the  accident  was  due  to 
dilute  sulphuric  acid  coming  in  contact  with  sulphides  present  in 
the  sewage  and  thus  liberating  sulphuretted  hydrogen.    An  accident 
in  the  Fleet  Lane  sewer  in  1861  was  attributed  by  Letheby  to  a  similar 
cause,  although  the  presence  of  acid  was  not  proved. 

Duration. — The  above  discussion  shows  quite  conclusively  that, 
whatever  be  the  cause  of  the  symptoms,  they  occur  very  quickly  indeed 
after  exposure  to  the  fumes,  and  death  follows  probably  within  a  few 
seconds,  or  at  most  a  few  minutes,  as  a  rule,  though  some  of  those  who 
recovered  would  seem  also  to  have  been  exposed  for  some  much  longer 
time  When  recovery  takes  place,  it  is  generally  complete  in  about 
twenty-four  hours,  though  in  the  B.  M.  J.,  1,  1896,  p.  269,  chorea  is 
alleged  to  have  followed  a  non-fatal  case. 

Svmptoms.— All  cases  seem  to  be  alike  in  the  rapid  onset  of 
nowerlessness,  which  in  turn  may  lead  to  drowning  etc.  In  a  case  of 
multiple  poisoning  reported  in  the  B.  M.  J.,  2, 1903,  p.  845,  it  is  said 

of  the  five  men: —  .   ,  ,     i-  •    i      x         i  i 

"  During  their  treatment  in  hospital  the  clinical  features  observed 
were  very  few,  and  nothing  was  discovered  which  throws  any  distinct 
light  on  the  nature  of  the  gas  by  which  the  men  had  been  affected. 
Some  of  them  vomited  while  in  the  surgery,  and  one  after  renioval  to 
the  ward,  and  all  of  them  were  in  a  state  of  semi-collapse,  sufficient  in 
one  case  to  render  the  use  of  oxygen  desirable.  AVhen  reaction  set 
in  they  were  all  of  them  very  incoherent  and  drows.y,  and  remained  so 
until  next  day,  when  some  complained  of  much  headache. 

In  1903  tiie  editor  had  a  case  in  the  London  Hospital  m  which  an 
attack  of  catarrhal  jaundice  was  distinctly  due  to  sewer  gas. 

a  admitted  to  hospital,  December  12tb,  1903.    Came  over  "queer"  wbeu  at 
1  ••    o  sliook  all  over  went  home,  vomited  continuously  for  some  hours, 

rfofl\U  on  beteen  m^^^^  the  day  of  onset,  and  December  12th,  the 

dav  of  admis^on!  and  in  addition  he  had  pains  in  abdomen  and  in  joints.  Becamo 
tldiced  on  December  7th.  Motions  were  white  and  very  offensive  He  ha^^ 
jaunaiceu  „„„,,g  ^nd  had  never  had  any  similar  attack.    He  had 

^T«LTe  o^adm^s  ion  b^^^^^^  any  convulLns.    He  was  discharged 

LXcemLr  30th  quite  'well,  and  the  jaundice  had  disappeared.  This  man  said 
two  of  his  mates  had  similar  attacks  to  his  own. 


SEWER  GAS,  &c.,  POISONING. 


593 


In  Dr.  Haldane's  case  the  following  symptoms  are  reported : — 
"  The  rescued  man  was  in  a  comatose  condition  when  brought  up, 
and  never  recovered  consciousness.  He  died  in  the  West  Ham 
Hospital  almost  eighteen  hours  later.  Mr.  Blake,  resident  medical 
officer  to  the  hospital,  kindly  furnished  me  with  information  as  to 
his  symptoms.  When  he  was  brought  in  his  respiration  was  slow  and 
stertorous.  There  was  no  corneal  reflex.  Distinct  cyanosis  was 
absent.  There  were  constantl}'^  recurring  clonic  spasms  of  the  arms 
and  legs ;  tliese  spasms  were  repeated  about  every  half-minute,  and 
rendered  it  very  difficult  to  carry  out  artificial  respiration,  which  was 
employed  for  the  first  two  hours.  The  eyes  were  frequently  directed 
towards  one  side.  The  temperature  rose  to  102°  F.  some  time 
after  his  admission.  No  symptoms  of  bronchitis  were  noticed.  There 
was  a  discharge  from  the  eyes  indicative  of  conjunctivitis.  Urine  was 
passed  involuntarily,  and  none  could  be  collected.  Inhalation  of 
oxygen  was  tried,  but  without  effect.  Three  hours  before  death  the 
spasms  ceased,  and  symptoms  of  oedema  of  the  lungs  appeared,  and! 
gi'adually  increased." 

Treatment. — Precisely  the  same  as  for  CO,  CO2,  and  SH2  in 
the  pure  form. 

Post-mortem  Appearances. —Except  for  rapid  decomposition 
there  is  nothing  distinctive  found.  Dr.  Haldane  thus  records  the 
autopsy  of  the  case  he  dealt  with  : — 

At  a  post-mortem  examination,  conducted  by  Mr.  Blake,  Mr.  J.  H,  Horton  and 
myself  three  days  later,  no  fresh  naked-eye  changes  of  any  kind  were  discovered  in 
the  organs,  with  the  exception  of  the  lungs,  which  were  more  or  less  oedematous 
ihe  blood  was  normal  m  appearance,  and  there  were  no  haemorrhages  nor  other 
gi-oss  changes  in  the  bram  or  spmal  cord,  which  were  both  examined  Unfortu- 
nately, decomposition  was  already  far  advanced.  Dr.  Washbourn  and  Mr  Horton 
made  a  microscopic  exammation  of  parts  of  nearly  aU  the  organs.  Thev  foimd 
patches  of  broncho-pneumonia  in  the  lungs,  but  no  distinctly  recognisaWe  S 
changes  elsewhere.  The  bram,  spinal  cord,  Hver  kidnevs  and  },P«rf  wli  ii 
examined.  The  body  of  one  of  the  Jther  men  was  a?so  exSW^  D  T^^^^ 
appearances  were  such  as  to  suggest  that  death  was  due  to  drowning  I^amined 
a  specimen  of  the  blood,  and  ascertained  that  no  carbonic  oxideTas  present  There 
were  no  signs  of  any  abnormality  in  the  haemoglobin.    Four  men^had  thus  been 

?irgrs'a  w  "^^^  bel  Sed' b^: 

Analysis— The  odour  of  gases  and  vapours  from  sewers  and 

aie  diluted  with  a  large  quantity  of  atmospheric  aii-.  Sulphuretted 
hydrogen  gas  as  at  once  identified  by  its  action  on  paper  pSous  v 
dipped  in  a  solution  of  salt  of  lead:  if  present,  even  ira  ^ersTaU 
proportion  (l-100,000th  part),  the  moistened  pap'er  speedil7acquiira 
brownish-black  stain  from  the  production  of  lead  sulphide.  iH  mTxed 
atmosphere  of  carbonic  acid  and  sulphuretted  hydrogen  the  twoT'« 
may  be  sepa.^ted  by  agitating  the  mixture  with'  a  sdution  of  aceta  e 
of  lead,  and  treating  the  precipitate  with  acetic  acid  Jiwlb  V  1 
the  carbonate  and  leaves  sSphide  of  lead  '  dissolves 

Dr.  Haldane  {he.  cit.)  remarks  on  the  smell 
As   regards   the  failure   of  snniP 
the  ,pecific%mell  of  sulplmretled  I  ^drol    it  Zt 
bered   that  when  it  is  nresf^it  /•    1     ,      ^  remeni- 

smell  is  not  nearly  "0  "^^^^^.i^^^lt^'^Tt  ^7"'^'",^ 
MJ—VOL  ir  ^-iiaiacteustic.     ihe  sense  of  smell  for 
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sulphuretted  hydrogen  seems  indeed  to  become  paralysed,  just 
as  occurs  in  the  case  of  skatol  and  other  very  strongly  smelhng 
substances.  I  have  myself  met  with  gas  (coming  from  a  heated  coal- 
heap)  which  at  once  blackened  lead  paper,  but  in  which  I  was  quite 
unable  to  smell  the  sulphuretted  hydrogen.  The  smell  was  quite 
perceptible,  however,  when  I  opened  in  the  fresh  oir  a  bottle  contam- 
ing  a  sample  of  the  same  gas."    CO2-,  CO-,  and  SHa-hsemoglobin  may 

be  looked  for  (vitie  above).  r»..  TT.irionp. 

Cases.— The  following  is  the  one  reported  upon  by  Dr.  Haldane , 
it  serves  as  a  type  of  practically  all  the  cases  :— 

One  of  the  men  had  gone  down  the  ladder  as  usual  to  clear  the  accumulation 
from  the  front  oTthe  screfn.    Before  reaching  the  bottom  he  eaid  he  felt  ill  and 

time.    (It  was  a  rule  that  the  ^  operation.  The  ventilating  shafts 

was  free,  so  as  to  aUow  of  the  ^^l^lf^'^f^^^^^  companion  who  was  assisting  at 
are  connected  with  the  crown  of  the  sewei  )  ^  f^ndid  courage  three 

the  surface  i^^mediately  summoned  help  and  w^^^^^         ThT^Z,  however,  all 
men  descended,  one  after  the  other,  to  the  lescue.  ine^^^^ 
overpowered  and  fell  off  the  ladder  to  ^^^^  bottom.    The  en^^^^^^^   m  cn  g^^ 
pumping-station  was  then  called  f^o^^^^^^J^f '^Sar^^^^^^  the  ladder  and 

on  the  top  of  the  screen,  at  once  descended  to  ^i«^^^^'f:^^^^,7„'     the  engine-house 

and  lowered  mto  the  manhole.  ain.    Another  man,  also 

with  a  rope  round  his  body  but  had  to  he  Jiawn  up  ag 

with  a  rope  round  him,  next  ^^.^^^f^^liTLrwho  having  fallen  on  the  top  of 
succeeded  in  gettmg  a  rope  ^"^^V^nVlS  sthl  WthingVough  quite  insensible, 
the  screens,  had  not  been  drowned  and  w    e^^l^b^^  ^  J  ^^^^^ 

The  poisonous  gas  seemed  now  to  ^^ve  iessenea  m 
other  men  were  soon  recovered  from  the  water. 

In  the  following  case  the  actual  lethal  agent  seems  to  have  been 
doubtful. 

A  ciu-ious  case  of  sewer-gas  Poj--^^^^^^^  Zt 
some  sewerage  work  -^Un^  Stieet,   South^^       ^^^^  ^^^^^^^ 

stitution  of  a  new.  for  an  ^^^^^^  ^^^^^  this  finished  section  some  men 
that  the  roadway  is  filled  m  again,  ana  ^^.^^^  accumulated 

had  been  engaged  dui-mg  the  ^^g^*^^^^^^^^^^  and  proceeded  along  the 

building  rubbish.  ^A^b°^*^.";^-X^ffew  ^^^^  from  this,  they  seem  to  have 
sewer  to  the  manhole.  .  ^^^^^  .^^^^  Ind  one  after  another  they  dropped 

walked  into  an  accumulation  ot  sewei  gaS;  a  only  partially  over 

down  msensible  to  the  number  of  five    A  s^tt^^^^^  assistance,  which  was 

come,  managed  to  reach  the  ^."^^^^J^^^g^VorS^  close  at  hand.  After  an 
quickly  accorded  by  a  party  of  i^avvies  woriang^  ^  ^^^^ 

rsucc'Lssful  effort  had  been  madej^y  one  of  t^^^^^  one  sent  the 

Leonard  DalUmore,  got  ^."^^4^  r^rocess  he  wore  no  handkerchief  nor  other  ace 
men  .to  the  surface.  Durmg  this  process  ne  woi^^  completing 
protection,  and  the  tune  during  which  he  ^^I'"^^^^^  that  he  felt  ' '  queer,"  and 
lis  task  aid  emerging  from  the  «ewerhe  co^d  on^y  say  ^^^^^^^ 
that  he  could  not  have  remamed  <io^^  ,^Si7u^Xcious  men  by  some  men  of  the  . 
surface,  artificial  respiration  7^!^^??^^^ t^^^eJl^^^^^^^^  as  soon  as  signs  of  life 
Fire  Brigade,  to  which  an  alarm  hospital.    Under  treatment  ^here 

returned:  the  five  "^en  were  removed  Jo^XhaSe^d  after  three  days.  No  blood 
thflv  Quicklv  recovered,  and  had  all  been  ^^euaig«  .  ^^^^^^tion 

tZ  any  of'ihe  cases  appeai-s  to  ^-^.^^J^^^i^^^^^  of  red  blood 

nf  the  urine  of  the  patients  did  not  afloid  any  eviaenoo  centra-indicate 
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minute  quantity,  that  in  descriptions  of  sewer-gas  poisoning  many  writers  of  text- 
books confine  thomsolves  to  detailing  tlie  effects  of  sulphuretted  hydi-ogen  alone. 
It  is  luiderstood  also  that  Dr.  Stevenson  went  to  see  these  cases,  and  from  their 
appearance  and  rapid  recovery  expressed  the  opinion  that  the  cause  of  their 
collapse  in  the  sewer  could  not  have  been  sulphuretted  hydrogen.  The  precise 
cause  of  theii-  condition  therefore  remains  somewhat  of  a  mystery  (U.  M.  J.,  2, 
1903,  p.  845). 

The  following  account  of  a  case  taken  from  the  Lancet,  October, 
1903,  p.  1196,  shows  how  these  cases  maj^come  within  tlie  reach  of  the 
law.  The  "verdict  of  death  by  misadventure,"  might  easily  on  medi- 
cal evidence  be  converted  into  one  of  manslaugliter  against  the  persons 
responsible  for  the  sewerage  ojperations.  In  the  East  Ham  case  the 
jury  did  censure  the  authorities. 

The  city  coroner,  Mi-.  E.  A.  Gibson,  held  an  inquest  on  October  Hth  as  to  the 
death  of  a  labourer,  named  Foley,  employed  at  some  chemical  works  at  Olayton, 
Manchester.  He  was  working  at  the  foot  of  a  well  about  14  feet  deep  when  he  was 
overcome  by  a  rush  of  gas,  was  drawn  up  from  the  well  in  an  unconscious  state, 
and  died  before  a  medical  man  arrived.  A  witness  said  that  Foley  collapsed  as  he 
was  descending  the  ladder,  and  that  he  himself  was  overcome  when  going  down  to 
bring  him  up.  Another  man  tried  to  reach  Foley,  but  the  fumes  drove  him  back. 
The  medical  evidence  was  that  death  was  caused  by  asphjrxiation.  After  Foley 
was  drawn  up  one  witness  noticed  a  smell  of  sulphuretted  hydrogen.  One  of  the 
corporation  river  inspectors  said  that  he  had  investigated  the  matter,  and  after  he 
had  taken  a  rod  from  one  of  the  six-inch  di'ains  there  was  a  rush  of  greenish  liquid 
containing  sulphuretted  hydrogen  and  carbon  dioxide.  He  said  that  the  liquid 
which  went  into  the  drain  was  not  the  result  of  any  process  of  manufacture,  ' '  it 
was  di'ainage  from  a  sump  heap."  Such  a  mixtui-e  as  went  into  the  sewer  would 
give  off  noxious  gases.  ' '  The  lesson  he  drew  from  the  occurrence  was  that  the 
danger  could  be  stopped."  He  did  not  think  that  there  was  negligence,  but  with 
their  present  knowledge  the  firm  should  be  expected  to  make  the  conditions 
different.  "The  presence  of  the  gas  in  the  well  could  not  have  been  foreseen." 
Dr.  Fowler,  chemist  to  the  rivers  department  of  the  corporation,  agreed  with  this 
evidence,  and  said  that  in  the  course  of  the  investigations  more  than  600  samples 
had  been  taken  from  the  well  and  drains.  The  coroner  said  that  ' '  it  was  clear  that 
there  was  '  carbonite '  in  this  drain  and  that,  coming  in  contact  with  the  acid,  it 
had  created  carbon  dioxide  gas."  Whatever  the  chemical  changes  may  have  been 
a  deadly  gas  was  produced.  "The  jury  could  not  come  to  the  conclusion  that  there 
was  anyone  to  blame  so  far  as  the  use  of  the  sewer  was  concerned."  The  verdict 
was  "  Death  by  misadventure."  These  deaths  from  sewer  gases,  occui-ring  as  they 
do  in  Manchester  too  frequently,  are  greatly  to  be  deplored,  for  they  ought  to  be 
guarded  against.  This  was  evidently  felt  by  the  jury,  ' '  who  added  a  recommenda- 
tion that  the  corporation  should  make  use  of  their  powers  to  keep  noxious  vapom-s  out 
•of  the  drains  and  sewers."  They  also  very  properly  "  strongly  urged  that  where 
wells  of  this  description  were  used  proper  appliances  should  be  at  hand  and  that 
ropes  should  always  be  used."  These  are  self-evident  precautions  which  ought  not 
to  require  enforcing  by  a  coroner's  jmy,  and  something  might  surely  be  done  to 
drive  off  noxious  gases  before  the  descent  of  workmen. 

For  a  somewhat  similar  case  vide  Lancet,  2,  1895,  p.  744. 

For  four-  series  of  cases  where  sewer  gas  was  or  seemed  to  be  responsible  for 
septicaemia,  vide  B.  M.  J.,  1,  1899,  p.  201. 

The  following  occurred  at  Liverpool,  November,  1895  ;  it  seems 
more  likely  to  be  a  case  of  CO  poisoning  than  of  poisoning  by  SHj. 

_  An  extraordinary  case  of  suffocation  occurred  on  board  the  barquantine  "  Enter- 
prise," of  Monckton,  New  Brunswick,  lying  on  the  west  side  of  Prince's  Dock  An 
able  seaman  named  Peter  George,  about  24  years  of  age,  was  ordered  to  go  into  a 
large  tank  used  for  storing  water,  to  see  to  its  condition,  and  he  was  suffocated  bv 
an  accumulation  of  foul  air  or  gases,  occasioned  presumably  by  a  fire  having  been 
burning  m  the  tank.  Another  able  soanmn,  named  Joseph  Keen  Lomber,  went  to 
assist  George,  and  ho  also  was  overcome  by  the  same  cause,  but  he  was  rescued  in 
time  to  save  his  life.    Under  the  care  of  the  medical  staff  he  was  soon  brought 
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round,  and  later  his  condition  showed  signs  of  improvement.  George's  body  was 
conveyed  to  the  Prince's  Dock  Mortuary  to  await  the  holding  of  an  inquest. 

An  epileptic  pauper  was  sot  to  clean  out  a  large  tank;  used  as  a  cesspool.  It 
contained  about  two  feet  of  a  dark  turbid  foetid  fluid,  and  beneath  it  a  layer  of  thick 
solid  matter.  The  man  fell  into  this  tank.  He  was  rescued  in  about  three  minutes, 
during  one-half  of  which  time  he  was  at  intervals  submerged.  When  removed  he 
was  partially  insensible.  He  was  placed  in  a  warm  bed,  and  some  brandy  was 
given  to  him.  He  was  not  seen  by  a  medical  man  for  nearly  four  hours  :  he  was 
then  in  a  semi- comatose  state,  with  a  cold  skin,  livid  face  and  lips,  a  feeble  pulse, 
oppressed  breathing,  with  a  mucous  rattle  in  the  bronchial  tubes  and  vrindpipe. 
He  vomited  a  quantity  of  black  foetid  liquid  (cesspool  liquid),  and  after  this  more 
brandy  was  given  to  him.  In  a  few  hours  the  coma  had  partially  disappeared,  but 
there  was  a  strong  tendency  to  sleep.  The  breathing  was  still  laboured  and 
oppressed,  and  he  died  twenty-four  houi's  after  the  accident. 


Poisoning  by  Absbniuretted  Hydrogen. 

Source  and  Method  of  Occurrence. — The  gas  is  not  used 
commercially  by  itself,  but  arises  in  large  quantities  sometimes  in 
chemical  works.  All  recorded  cases  are  accidental.  Dixon  Mann  in 
the  jB.  M.  J.,  1,  1896,  p.  1332,  records  five  cases,  two  of  which  were 
fatal,  and  at  Accrington  in  August,  1900,  ten  cases  occurred  (Lancet, 
1,  1901,  p.  892).    The  latter  are  thus  reported  by  Dr.  J.  S.  Clayton  : — 

"The  process  in  which  the  men  were  engaged  was  the  manufactiu-e  of  zinc 
chloride  from  cmde  zinc  oxide  and  hydrochloric  acid.  The  zinc  oxide  was  a  waste 
material  obtained  from  galvanising  iron,  and  was,  in  fact,  a  galvaniser's  refuse. 
The  HCl  was  made  on  the  premises,  and  admittedly  contained  arsenic.  Unfor- 
tunately the  fii-m  made  no  quantitative  analysis  of  these  crude  materials,  but  their 
chemist  informed  me  that  a  sort  of  examination  was  made  of  both,  as  is  their  usual 
custom,  sufficient  to  show  them  that  less  than  O'l  per  cent,  of  As  was  found  in  the 
HCl,  and  much  less  than  that  in  the  Zn,  so  little,  in  fact,  as  to  make  the  quantity 
impossible  to  determine.  They  also  stated  that  so  far  as  they  themselves  knew  no 
other  case  of  AsHa  poisoning  had  occurred  during  the  twenty  years  that  this  ZnOl 
process  had  been  going  on.  That  other  cases  have  from  time  to  time  occurred  is 
however  quite  certain,  very  decided  information  on  this  point  being  obtainable  from 
the  medical  practitioners  in  the  district,  though  of  a  less  intense  character  and  only 
in  isolated  cases. 

"On  this  occasion  it  appears  that  the  men,  for  some  reason,  were  eager  to 
get  through  a  certain  amount  of  work  by  noon,  and  two  or  three  extra  hands 
were  taken  on.  The  vat  was  kept  well  going,  and  more  fumes  than  usual  may^ 
have  been  evolved.  The  day  was  warm  and  unusually  sultry.  The  fumes  could  not 
get  away,  and  as  the  crude  zinc  oxide  probably  had  mixed  with  it  a  small  quantity 
Sf  zinc  carbonate,  from  which  00^  would  be  evolved,  the  tendency  of  the  gas  would 
be  downward,  AsHs  itself  being  heavier  than  air.  In  addition  to  this  tendency, 
there  would  undoubtedly  be  the  powerful  indraught  exerted  by  the  furnace  through 
the  open  door.  Instead  of  this  free  access  to  the  air  being  a  security,  on  this  occa- 
sion it  constituted  a  danger.  As  a  matter  of  fact,  the  men  workmg  nearest  to  the 
vat  on  the  platform,  and  furthest  from  the  well,  suffered  least,  those  down  below  in 
the  well  the  most.  Of  those  on  the  platform  there  were  three.  One  was  severely 
poisoned,  one  slightly,  and  the  third  escaped  entirely.         ^  ,  ■  -a 

"  With  respect  to  the  remainder,  four  men  were  engaged  shovelling  zinc  oxide 
from  a  cart  on  to  the  ground  area,  and  were  at  no  time  withm  ten  yards  ot  tlie  vat. 
AU  of  these  suffered  more  or  less  severely,  and  three  others  were  occupied  in  loading 
barrows  from  this  and  conveying  it  up  the  gangway  to  the  vicinity  ol  the  vat. 
These  also  were  poisoned  severely,  one  with  a  fatal  termination  on  the  seventn  day. 

"  Symptoms.— The  symptoms  in  the  ten  cases  here  referred  to  were  characteristic 
throughout,  with  the  exception  of  one  man  who  appeared  to  have  absorbexl  a  very 
small  quantity  of  the  gas,  and  who  was  correspondingly  slightly  aflected .  it  is  on  ly 
necessary  to  quote  one  case  as  typical  of  the  series,  that  of  the  foreman,  who  was 
eneaeed  in  emptying  bags  into  the  vat,  and  who  was  the  most  seriously  affected  ol 
those  at  the  vat.  He  was  a  robust,  powerful  man,  and  had  been  engaged  at  this 
particular  work  for  sixteen  years.    If  there  can  be  such  a  thing  as  immunity  Irom 
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AsHs  he  should  have  afforded  an  example.  He  had  been  at  work  there  all  the 
morning,  and  left  his  work  at  2  p.m.  At  2.30  he  felt  sick,  nauseated,  and  depressed, 
with  a  hot,  burning  pain  from  his  thi'oat  to  his  stomach,  and  with  an  intense  thirst. 
This  was  soon  followed  by  violent  vomiting,  at  first  of  food,  then  of  everything  as 
soon  as  swallowed,  even  iced  water.  This  again  was  followed  by  an  equally  severe 
diarrhoea ;  the  discharges  were  at  first  loose  faecal  matter,  then  rice-watery,  and 
finally  contained  blood.  Added  to  this,  there  was  hsemoglobinuria  and  a  rapidly 
developing  jaundice,  which  within  twenty-four  hours  assumed  an  intense  coppery 
hue.  As  is  usual  in  these  cases,  and  without  any  knowledge  of  the  surrounding 
cii'cumstances  and  the  obvious  cause,  a  diagnosis  of  cholera  would  have  been 
pardonable  within  the  first  twelve  houi's.  The  whole  effect  was  that  of  an 
irritant  poison  taken  by  the  mouth,  being  evidence  that  the  arsenic  in  the 
gaseous  state  was  absorbed  by  the  blood  dii'ect  from  the  lungs,  and  in  its  passage 
through  the  walls  of  the  stomach  was  separated  there  and  acting  dLrectly. 
Doubtless  also  some  may  have  been  swallowed  in  the  saliva.  The  feeling  of  depres- 
sion deepened  into  extreme  prostration,  the  features  were  shi-unk  and  cyanosed,  the 
pulse  thready,  and  the  voice  lost.  These  severe  symptoms  lasted  with  gradually 
diminishing  severity  for  several  days.  The  feeling  of  prostration,  the  auEemia, 
the  almost  pale  green  colour  of  the  skin  which  supervened  on  the  disappearance 
of  the  jaundice,  lasted  for  several  weeks  longer,  and  it  was  only  after  the  lapse  of 
five  weeks  that  he  was  able  to  return  to  work. 

"In  the  one  fatal  case  the  symptoms  showed  no  variation  from  the  above, 
excepting  that  there  was  no  tendency  to  recovery.  Towards  the  close  there  was 
suppression  of  ui-ine,  and  after  thii-ty-six  hours  of  complete  unconsciousness,  he 
died  on  the  seventh  day. 

"In  all  of  these  cases  there  was  jaundice.  In  eight  of  them  it  was  intense 
In  two  only  could  it  be  described  as  slight.  In  nine  also  there  was  hsematuria. 
intense  thirst  and  a  burnmg  pain  in  the  chest  characterised  the  onset  and  earlier 
stages  of  all  the  cases.  Diarrhoea  was  troublesome  in  five,  and  aU  the  cases,  with 
f exception  referred  to,  suffered  from  profound  anaemia  in  the  later  stages 
01  the  disease  The  effect  on  the  nervous  system  was  more  or  less  severe  in  nine.  In 
SIX  ol  these  the  prostration  and  collapse  of  the  earlier  stage  was  very  severe 
^1,  ' '  C  ^®  engaged  with  these  ten,  and  who  was  on  the  platform  neariv 

me  whole  time,  escaped  without  any  symptoms  whatever,  and  the  varying  degrees 
in  wfiich  they  were  affected  would  seem  to  indicate  that  individual  susceptibiUtv 
played  an  important  part.     The  man  who  died  could  not  have  been  described 

plin^ni-         ^/T?  ^ M-V       ^'"^  ^^^^  ^  drinker,  and  the  effects  of  chronic 

aiconolism  no  doubt  mihtated  against  any  tendency  to  recovery." 

On  these  cases  Dr.  Clayton  also  made  the  following  comments  :— 
"        obvious  deduction  from  this  incident  is  that  of  Dr.  Dixon 
Mann : — 

"'It  ought  to  be  a  standing  rule  at  all  works  where  any  operations 
are  performed  in  which  hydrogen  is  largely  produced  from  crude  materials 
that  the  processes  should  be  carried  out  in  a  closed  vat,  furnished  with 
a  suaciently  wide  earthenware  tube,  so  as  to  conduct  the  gases  evolved 
directly  into  the  tall  chimney  of  the  works.' 

"  Hitherto  the  recorded  cases  of  arsenetted  hydrogen  poisoning  have 
been  comparatively  few  in  number.    In  a  very  complete  monograph  on 

LMon.,  1895),  a  list  of  forty-nine  cases  is  recorded  which  the 
authors  believe  includes  all  cases  published  up  to  that  time.  I  am 
intormed  by  Dr.  Legge  that  the  only  cases  reported  to  the  Home  Office 
since  then,  ami  the  only  cases  of  which  I  have  obtained  infornmtion  as 
occurring  in  this  country,  have  been  two  fatal  cases  and  one  ^oi  ltal 
case  which  occurred  at  a  Weldon  chlorine  still  at  Irvine,  Ayrshh^  and 
one  at  a  zinc  chloride  works  in  Blackburn.  These,  togeU  er  w  th  the 
ten  cases  here  recorded,  would  bring  the  total  to  sixty-three." 
Analysis.— If  required  must  be  that  of  arsenic,  q.v. 


598 


CAISSON  DISEASE. 


Poisoning  by  Unknown  Gas  feom  Dye  Works. 

The  editor  thinks  the  foUowhig  case  of  sufficient  importance  to  be 
recorded,  but  the  evidence  is  obviously  incomplete.  It  might  be  that 
arseniuretted  hydrogen  was  the  cause  of  death.  The  case  is  reported 
from  Withington,  Manchester,  by  Dr.  Saul,  in  the  B.  M.  J., 
1,  1904,  p.  487. 

' '  A  man,  aged  thirty -seven  years,  came  to  my  sui-gery  about  6  p.m.  on  Christmas 
Eve  complaining  of  faintness  and  nausea.  He  said  that  about  an  hour  previously, 
while  preparing  a  dye  mixture,  he  was  suddenly  seized  with  nausea,  followed  by 
repeated  vomiting  and  prostration.  He  did  not  get  better  when  out  in  the  open 
air,  80  he  came  for  advice.  The  man  was  of  stui'dy  build,  but  looked  haggard ;  he 
was  much  agitated,  and  in  dread  of  death. 

"The  first  thing  that  struck  me  was  the  changed  appearance  of  his  skin.  His 
face  was  covered  with  a  reddish  rash,  the  mucous  membrane  of  his  mouth  had  a 
brownish  discoloration,  and  there  were  two  rounded  black  spots  on  the  cheek. 
The  rash  extended  to  the  general  sui-face  of  the  body,  and  scattered  over  the  trunk, 
upper  ai-ms,  and  thighs  were  groups  of  dark  spots  similar  in  character  to  those  on 
the  face.  They  were  each  a  bttle  smaller  in  size  than  a  shilling  piece,  quite  round, 
veiT  black  in  the  centre,  and  shading  off  to  a  grey  towards  the  cii-cumierence. 
They  were  mostly  in  gi-oups  of  five,  arranged  lengthwise,  but  were  each  qmte 
distinct,  not  raised,  and  not  disappearing  on  pressure.      ,      ,      ,  ... 

"  The  pulse  was  90  per  minute ;  the  temperature  98-8° ;  heart  and  respiration  were 
normal.  He  was  perfectly  clear  in  all  his  statements.  His  wife,  who  accompanied 
him,  told  me  that  he  was  temperate  and  careful  as  to  his  food  and  habits,  i  coiua 
not  examine  the  contents  of  the  stomach,  as  the  repeated  vomiting  had  emptied  it, 
but  was  told  that  he  had  not  taken  anything  injurious  by  the  mouth  m  the  shape 
of  food  or  drink.  His  pupils  reacted  normaUy  to  light.  The  knee-jerk  was  slightly 
increased,  otherwise  nothing  abnormal  was  to  be  noticed.  v 

' '  The  sample  of  urine  given  me  was  normal.  The  man  said  he  was  sure  he  was 
not  going  to  live,  as  some  years  ago  a  similar  case  happened  at  then-  works  which 
ended  fatally.^^.^^^^  that  the  attack  was  caused  by  the  inhalation  of  some  poison 
which  emanated  from  the  dye  mixtui-e  the  man  prepared,  but  I  could  not  make 
sure  what  particular  poison  it  could  have  been.  .    ,    ,  •  _ 

"The  treatment  ordered  was  rest  in  bed  and  an  aperient  of  magnesium  sulphate 
foUowed  bv  bismuth.  The  patient  improved  rapidly.  The  rash  became  fainter  on 
thVfdlowmg  dS'  and  he  was  able  to  retain  fluid  nourishment  without  any  nausea 

[mpUve,  and  seemed  almost  well,  but  he  died  quite  suddenly  on  the  sixth  day  from 

"  A?'t^e  S'o^S&h  light  was  thrown  on  the  actual  cause  of  death.  It  was 
concllf  th'tTe  man  died  ?f  blood  poisoning  by  the  m^^^^^^^ 

noxious  substance  which  affected  the  blood  directly  and  led  to  heart  tauuie.  vvnat 
W  of  substan^^^^^  we  failed  to  ascertain.    No  anibne  dyes  were  used. 

Caisson  Disease,  ob  Poisoning  by  Comessed  Air. 
Source  and  Method  of  Occurrence.-The  develop^^^^^^  of 
engineering  skill  has  led  to  this  trouble  !^^"^g^",f^^^t-,^^;^i,f  a?e 
diseases.    The  workmen  toil  in  immense  J^^^te^^ 
filled  with  ordinary  air  at  very  great  pressure  foi  the  puipose 

'"S  dSeas:  r^hardly,  perhaps,  he  called  vf-^^lj^^ 
is  no  other  place  for  introducing  the  subject  into  a  woik  on  medical 

jurisprudence. 
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The  cases  are  obviously  all  accidental,  and  the  ; ^^^^^^^^^^^^^ 

cussing  it  is  that  claims  for  compensation   or  injuries  thus  sustained 
may  be  brought  into  court,  and  medical  evidence  may  be  ^^^^ 

The  literature  of  the  subject  is  now  rather  extensive  ^^^^^"^  back 
even  to  1854.  but  becoming  voluminous  by  1880  or  so  ^1  ffoxd 

AUbutfs  "  Syst.  of  Med.,"  vol.  7,  p.  43,  article  by  Andrew  Smith) 

Toxicity  and  Fatal  Dose.-The  accidents  all  depend  upon  a 
too  rapid  tmnsition  from  a  high  atmospheric  pressure  to  a  low  one. 
This  is  the  essential  cause,  whatever  may  be  the  exact  internal  patho- 
logy of  the  process.  With  regard  to  this  latter  point,  opinions  are  still 
divided,  the  two  main  views  being  (a)  that  the  sudden  diminution  m 
pressure  leads  to  air  emboli  from  the  excessive  disengagement  ot  gas 
dissolved  in  the  blood  at  high  pressure  ;  (b)  that  the  Pressure  produces 
changes  in  the  blood  distribution  throughout  the  body  (Allbutt.  Ic). 
Dr.  Wainwright  {Lancet,  %  1900,  p.  1792)  draws  attention  to  the  lact 
that  there  are  two  separate  groups  of  symptoms :  those  which  occur  on 
entering  and  those  on  leaving  the  high  pressure  conditions. 

Whatever  be  the  truth  of  these  theories,  the  fact  remains  that  a 
very  considerable  number  of  deaths  have  occurred  from  caisson  disease. 
In  the  last  few  years  nearly  100  men  have  lost  their  lives  from  this 
complaint  in  the  United  States  {Lancet,  1,  1904,  p.  841).  It  seems  as 
though  it  were  inevitable  that  iome  workmen  should  suffer  in  all  cases 
where  high  air  pressure  work  is  carried  on  {B.  M.  J.,  2.  1903,  p.  936). 

Duration.— Varies  exceedingly.  It  may  last  a  few  hours  or  six 
or  eight  days.  Paralysis  may  be  quite  temporary  or  be  protracted  for 
weeks  or  months.  Death  occurs  only  in  cases  that  are  severe  from  the 
first,  and,  except  when  due  to  a  secondary  lesion,  usually  takes  place 
within  three  or  four  days  (Smith,  I.e.).  There  is  frequently  delay  in 
the  onset  of  symptoms,  the  men  not  complaining  till  some  hours  after 
leaving  work. 

SymptomB. — Pain  often  very  severe  in  one  or  more  of  the 
extremities  or  epigastrium ;  this  may  or  may  not  be  associated  with 
nausea  and  vomiting.  Headache,  vertigo,  and  unconsciousness  are  also 
common,  and  paralysis  more  or  less  extensive  and  complete.  In  rare 
cases  sudden  death,  almost  without  symptoms,  occurs  {vide  Smith,  I.e.). 

Treatment. — The  treatment  is  essentially  prophylactic,  i.e.,  to 
prevent  the  trouble  by  graduating  the  return  to  normal  pressures,  but 
Dr.  Wainwright  {Lancet,  2,  1900,  p.  1797)  advocates  a  return  to 
high  pressure  if  and  as  soon  as  the  patient  complains  of  any  trouble  on 
reducing  the  pressure.  As  a  practical  rule  Wainwright  says,  "  I  think 
it  is  of  advantage  not  to  reduce  the  pressure  faster  than  at  the  rate  of 
one  pound  in  three  minutes."  Dr.  Smith  speaks  of  ergot  as  useful. 
Hot  baths  with  friction  are  useful  at  times,  as  also  are  sinapisms  to 
the  epigastrium  and  hot  alcoholic  drinks. 

Post-mortem  Appearances. — Congestions  in  various  organs  are 
the  most  constant  morbid  appearances  ;  but.  to  judge  from  the  reports, 
these  congestions  are  by  no  means  distinctive  of  the  cause  of  death. 
The  spinal  cord  has  been  found  softened,  and  air  has  been  found  in  a 
vein  (?  decomposition. — Ed.)  The  softening  of  the  cord  occurred  in 
all  of  a  series  of  six  fatal  cases,  and,  in  fact,  does  seem  to  be  a  distinct 
feature  (Smith,  I.e.). 

Cases. — The  Baker  Street  and  Waterloo  railways  construction 
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cases  (Lancet,  2,  1900,  1792) ;  the  Manhattan  Bridge  cases  {Lancet,  1, 
1904,  p.  341). 

Poisoning  by  Carbon  Bisulphide. 
Source  and  Method  of  Occurrence. — The  substance  is  used 

fi-eely  in  indiarubber  manufacture  and  also  in  chemical  laboratories  as 
a  solvent.  The  editor  is  unable  to  find  any  report  of  a  case  of 
poisoning  by  the  liquid,  but  the  fumes  give  rise  to  symptoms  of  a  more 
or  less  unpleasant  character.  The  following  is  taken  from  the  Lancet, 
2,  1896,  p.  61  :— 

"  Dr.  Stadelmaun,  physician  to  the  City  Hospital,  recently  drew  the  attention  of 
the  Verein  fur  Innere  Medicin  to  certain  peculiar  symptoms  observed  in  workmen 
employed  in  india-rubber  factories,  and  he  showed  three  patients  who,  after  having 
worked  for  some  weeks  in  those  factories,  were  seized  with  giddiness,  headache, 
tremors,  drowsiness,  loss  of  energy,  and  gradual  impairment  of  vision.  One  of 
them,  a  man  aged  twenty-eight  years,  complained  of  xanthopsy,  and  objects 
moving  in  the  street  appeared  to  him  as  if  seen  through  a  cloud ;  he  also  had 
painful  contractions  of  the  muscles  and  an  increasing  difficulty  in  walking  or  even 
in  standing.  Another  patient  suflered  from  stammering  and  fear  of  walkmg  m 
the  dark,  and  a  fm-ther  remarkable  symptom  was  anaesthesia  of  certam  portions  of 
the  skin.  All  these  phenomena  were  due  to  carbon  disulphide  liberated  m  the 
factories,  and  they  are  quite  characteristic,  although  only  a  small  number  of  such 
cases  has  been  reported  up  to  the  present  time.  Some  patients  declaredthat  then- 
food  had  a  sulphurous  taste,  and  in  grave  cases  insanity  ensued.  Preventive 
measui-es  had  obviously  been  neglected,  and  Dr.  Stadelmanu  thinks  special 
regulations  very  necessary  for  india-rubber  factories.  Workmen  showing  the 
symptoms  above  described  ought  to  be  at  once  removed  fi-om  the  unwholesome 
atmosphere." 

Symptoms.— Delpech  has  described  with  great  elaboration  the 
l:esults  caused  by  the  inhalation  of  the  vapours  of  the  disulphide  m 
caoutchouc  factories  ("  Nouv.  Recherch.  sur  I'lntoxic.  Spec,  qui  deter- 
mine le  Sulf.  de  Charbon,"  Paris,  1860).  The  results  rarely  ensue, 
except  in  close,  ill- ventilated  estabUshments.  He  states  that  m  these 
chronic  cases  there  is  intense  oppressive  headache,  extending  from  the 
bridge  of  the  nose  to  the  temples,  giddiness,  and  that  on  going  uito  an 
uncontaminated  atmosphere  a  feeling  of  intoxication  is  experienced. 
Sometimes  there  is  a  period  of  excitement ;  but  m  all  cases  there  is 
at  a  later  stage  dulness,  apathy,  and  often  partial  paralysis  of  speech. 
Sight  and  hearing  are  affected.  There  is  great  loss  of  muscular 
power,  and  anesthesia.  Cramps  and  fibrillary  constrictions  of  various 
muscles  are  rarely  absent.  The  sexual  feeling,  at  first  increased,  is 
eventually  completely  lost.  A  number  of  the  workpeople  suffer  from 
vomiting,  colic,  and  alternate  constipation  and  vomitmg.  Flatus 
having  the  odour  of  the  disulphide,  may  be  eructed  and  passed  by  the 
rectum  ;  and  the  urine  also  not  infrequently  smells  ot  the  poison. 

Bernhardt  has  observed  similar  cases  (Husemann  s  Jahreshei ., 
1872  n  495) 

Rendu  C'Sem.  Med.,"  November  11th,  1891)  reports  a  case  ,of 
poisoning  by  bisulphide  of  carbon.  The  patient  was  a  girl,  aged 
fifteen,  who  for  about  a  year  had  been  employed  m  vulcanising  caout- 
clVouc  balls.  She  had  for  some  time  experienced  frontal  pain  and 
h  avhiess  of  the  head,  but  till  shortly  before  admission  she  had  had  no 
othei  troubles.    About  a  month  before  entry  the  pams  became  moie 
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violent,  and  were  soon  accompanied  by  a  painful  contraction  of 
the  masseter  muscles,  then  by  stiffness  of  the  neck  and  vertebral 
column;  finally  the  legs  and  arms  were  also  attacked,  it  was  to  unci 
that  the  contractions,  though  generalised,  were  nowhere  complete,  but 
the  contraction  of  the  masseters  prevented  the  jaws  from  being 
separated.  It  was  probably  this  latter  fact  which  had  provoked  a 
severe  attack  of  ulcerative  stomatitis,  due  to  accumulation  ot  tartar 
between  the  teeth.  The  tendon  reflexes,  too,  were  found  to  be  shghtly 
exaggerated.  The  explanation  of  tliis  case  seems  to  have  been  that 
the  girl  hud  been  exposed  all  day  to  an  atmosphere  laden  with  the 
vapour  of  bisulphide  of  carbon ;  the  initial  symptoms— headache  and 
heaviness  of  the  head — are  undoubtedly  those  associated  with  poison- 
ing by  this  drug.  The  later  symptoms  were  probably  due  to  the  same 
cause,  and,  judging  from  the  order  of  their  appearance,  were  the  result 
of  a  further  action  on  the  central  nervous  system,  first  on  the  medulla 
and  cervical  cord  and  eventually  on  tlie  whole  spinal  tract.  It  may 
be  suggested  that  the  affection  was  in  a  measure  hysterical,  but  against 
this  view  there  are  the  facts  (1)  that  there  was  no  history,  either  actual 
or  hereditary,  of  hysteria ;  (2)  that  the  contractions  were  incomplete 
and  generalised,  the  limbs  being  the  least  affected,  there  being  also  no 
disturbance  of  sensation ;  (3)  that  the  usual  stigmata  of  hysteria  were 
entirely  absent.  Beyond  the  contraction  there  was  no  nervous  pheno- 
menon. Other  cases  of  poisoning  by  carbon  bisulphide  have  been 
recorded,  notably  by  Delpech,  but  none  of  them  showed  such  a  firm 
contraction  of  the  jaws,  and  in  them  the  contractions  always  passed  off 
.after  a  few  days  {B.  M.  J.,  1891,  2,  Epit.,  p.  162). 

Analysis. — The  odour  and  inflammability  of  this  liquid  are  suffi- 
cient to  identify  it  even  in  the  smallest  quantity.  The  liquid  also  is 
well  known  as  a  solvent  for  iodine  and  india-rubber. 


Group  5.— ANiESTHETISING  AGENTS. 

There  is  a  convenience  in  grouping  together  the  various  substances 
which  have  from  time  to  time  been  used  for  the  purpose  of  producing 
anaesthesia,  though  amongst  them  are  substances  very  different  in 
origin,  and  also  in  action.  Chloroform,  for  instance,  is  of  purely 
synthetic  origin  in  organic  chemistry  ;  nitrous  oxide  is  also  produced 
from  inorganic  materials  ;  while  cocaine  is  derived  from  a  vegetable 
source.  Again,  the  general  anaesthetics  produce  death  by  their  effect 
upon  the  cerebral  centres,  while  cocaine  probably  affects  peripheral 
nerves  much  more  powerfully  than  the  centres  in  tlie  brain  or  cord.  It 
is  difficult,  too,  to  decide  the  exact  position  of  the  new  synthetic 
hypnotics  which  are  constantly  being  put  upon  the  market  in  increasing 
numbers,  and  certainly  act  in  a  manner  very  similar  to  aneesthetics  ; 
alcohol  itself  acts  very  similarly  to  chloroform  or  ether,  and  so  do 
some  of  its  derivatives,  like  paraldehyde,  so  that  it  becomes  necessary 
to  introduce  subdivisions  of  the  present  group. 

As  a  very  pertinent  introduction  to  the  group  we  may  well  ask : 
"  What  is  the  essential  quality  to  be  sought  for  in  a  perfect  aniesthetic?  " 
It  is  easy  to  formulate  a  postulate  that  must  be  satisfied  before  any 
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substance  can  be  called  a  perfectly  safe  (local  or  general)  antesthetic  or 
hypnotic,  viz.,  it  shall  primarily  (and  if  possible  OJily)  affect  the 
higher  (general  sensation  and  mental)  cerebral  centres,  leaving  un- 
touched, at  any  rate  in  a  depressant  direction,  the  lower  (cardiac  and 
respiratory)  centres,  and  if  used  locally  its  effects  shall  be  purely  local, 
and  under  control  by  dosage.  Such  a  perfectly  safe  general  aneesthetic 
or  hypnotic  has  yet  to  be  discovered,  and  fatal  accidents,  even  in 
skilled  hands,  will  almost  inevitably  continue  to  occur  from  time  to 
time ;  while  the  use  of  such  dangerous  drugs  by  ignorant  persons,  often 
rendered  reckless,  is  sure  to  end  in  frequent  disaster. 


GENERAL  ANESTHETICS. 

The  following  list  of  anaesthetising  agents  is  taken  from  the  "  Extra 
Pharm.  "  1904,  p.  785  :— General  antesthetics  :  A.CE. ;  ether;  ethyl 
bromide  ;  ethyl  chloride  ;  ethyl  iodide  ;  chloroform  ;  anestile  ;  somno- 
form  •  ethyl  chloride  combined  with  nitrous  oxide  ;  methylene  ; 
nitrous  oxide.  Used  locally:  ether;  carbolic  acid  ;  anestile  ;  anoes- 
thesine  ;  boldo  ;  cocaine  ;  erythrophlffiinse  hydrochloridum  ;  ethyl 
chloride  ;  eucaine  ;  holocaine  ;  ice  ;  menthol ;  methyl  chloride  ;  ortho- 
form      new  "  oithoform  ;  nirvanin  ;  tropacocaine. 

Fatal  accidents  have  occurred  with  almost  all  of  them.  Illustrations 
of  the  following  will,  however,  alone  be  considered  here  m  any  detail. 
The  reader  is  referred  to  the  "  Extra  Pharm.,"  1904,  and  to  works  on 
ansesthetics  for  further  information. 
Chloroform. 

Ether  {vide  under  "  Alcohol,  "  pp.  612  et  seq.). 
Nitrous  oxide. 

Bichloride  of  methylene,  now  known  as  methylene. 

HYPNOTICS  AND  ANALGESICS. 
It  would  be  a  large  task  to  compile  a  complete  ^^^^  o^  *hese  and 
would  serve  no  useful  purpose.  The  reader  may  consult  the  l^^t^ 
pSarm  -'  igM.  Modern' organic  chemistry  is  continually  adding  to 
the Ts  and  the  list  of  to-day  differs  from  that  of  yestei-day  and 
to-morrow  only  by  the  weird  names  that  are  found  m  it.  These  sub- 
Ti^cel  l  a  body,  however,  constitute  a  very  grave  danger  to  public 
heaUh!  and  tlL  death-roll  from  them  grows  ominously  longer  every 


year 


Fatal  (and  other)  cases  of  poisoning  will  be  noted  of— 
Alcohol  (including  ether  and  fusel  oil  and  paraldehyde). 
Chloral  hydrate  and  chloralose. 
Trional. 


Thalline. 
Bromoform. 

Acetanilide  or  antifebrin. 

Exalgin. 

Antipyrin. 

Phenacetin. 

Veronal. 
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Amongst  the  last  six  or  seven  of  these  agents  there  is  considerable 
likeness  in  the  method  of  the  production  of  symptoms  in  this  respect, 
viz.,  that  tliey  do  not  answer  to  the  postuliite  stated  above  for  safety ; 
they  affect  ratlier  the  heart,  its  peripheral  nerves  or  its  centre,  only  too 
easily.  We  oi-e  at  present  too  little  acquainted  with  our  heat- 
regulating  mechanisms  to  be  able  to  throw  antipyretics  of  doubtful 
qualities  amongst  them  without  very  serious  rislcs  of  catastrophe. 

Poisoning  by  CHiiOEOFORM. 

Source  and  Method  of  Occurrence. — Chloroform  is  now  pre- 
pared in  large  quantities  commercially  for  aneesthetic  purposes,  and  also 
for  use  as  a  solvent.  Questions  have  arisen  from  time  to  time  as  to  the 
absolute  purity  of  the  chloroform  used,  but  so  far  as  the  editor  is  aware 
they  have  not  given  rise  to  any  medico-legal  decisions. 

As  regards  the  method  of  occurrence  of  chloroform  poisoning, 
probably  over  99  per  cent,  are  due  to  misadventure  in  the  administra- 
tion of  it  as  an  anaesthetic ;  suicides  use  it  very  occasionally,  and  cases 
from  time  to  time  arise  in  which  it  is  given  homicidally  and  for  other 
criminal  purposes,  such  as  robbery  and  rape.  In  1895,  anfesthetics 
kiUed  70 ;  in  1896,  54  ;  in  1897,  127 ;  in  1898,  88. 

In  1901  the  Eegistrar-General  reported  the  following : — 


Chloroform 

Ether   

Chlor.  and  eth.  ... 

A.C.E.  mixt  

Ansesthetics  (nature  not  stated) 


Accident. 
^  ■ 

Opera.      Non-opera.  Suicide. 
91  3  2 

6 
1 
2 
82 


Manuals  on  anaesthetics  give  much  fuller  statistics  {vide  Fr.  Hewitt's 
"Ansesthetics  "). 

In  cases  of  alleged  robbery  and  rape,  it  has  been  sometimes  stated 
that  the  person  assaulted  was  rendered  suddenly  insensible  by  chloro- 
form ;  but  chloroform  vapour  does  not  produce  immediate  insensibility. 
Anything  like  "immediate  insensibility"  at  once  stamps  the  tale  with 
fraud,  for  Sir  Thomas  Stevenson  found  that  in  more  than  two  hundred 
cases  of  its  administration  at  Guy's  Hospital  adults  were  not  commonly 
rendered  insensible  until  after  the  lapse  of  eight  minutes,  the  dose  being 
three  and  a  half  drachms  given  in  half-drachms,  and  such  is  the  usual 
experience  with  chloroform  given  alone. 

The  editor  has  omitted  from  the  present  edition  any  criticism  on  the 
various  chloroform  commissions  ;  they  do  not  really  belong  to  forensic 
medicine.    Eeferences  to  them  are  given  below. 

Toxicity  and  Fatal  Dose— Chloroform  Vajwur.— The  vapour, 
when  respired  in  a  concentrated  form,  is  speedily  fatal  to  life.  If  it  is 
diluted  with  a  certain  proportion  of  air,  it  produces  insensibility,  with 
entire  loss  of  muscular  power  in  from  two  to  ten  minutes,  and  the 
patient  rapidly  recovers  after  the  vapour  is  withdrawn.  Two  to  three 
per  cent,  of  chloroform-vapour  in  the  air  is  the  safety  limit  now 
adopted. 
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In  some  instances  death  has  taken  place  within  two  minutes  from 
the  commencement  of  inhahition.  In  one  of  tliese  only  thirty  drops  had 
been  taken  in  vapour,  but  the  patient  died  in  one  minute,  and  in  another, 
so  small  a  quantity  as  fifteen  or  twenty  drops  proved  speedily  tatal  ("Table 
of  Fatal  Cases,"  by  Warren, U.S., p.  23).  Simpson  suggested  that  in  some 
of  the  alleged  fatal  cases  death  may  have  been  really  due  to  other  causes 
of  sudden  death  {Med.  Times  and  Gaz.,  1870,  1,  p.  224). 

Its  fatal  operation  is  sometimes  suddenly  manifested  after  the  with- 
drawal of  the  vapour.  In  one  case,  the  heart  suddenly  ceased  to  beat 
four  minutes  after  the  vapour  had  been  withdrawn.  The  digital  arteries 
■which  had  been  divided  in  the  operation  suddenly  ceased  to  bleed.  The 
man  was  dead.  Such  rapidly  fatal  effects  are  generally  ascribed  to 
idiosyncrasy,  or  to  the  unforeseen  condition  of  a  fatty  or  flabby  heart. 
As  a  liquid  it  is  not  a  very  active  poison. 

In  1854,  a  boy,  ffit.  4,  swallowed  a  drachm  of  chloroform,  and  soon 
afterwards  laid  his  head  on  his  mother's  lap  and  lost  all  consciousness. 
Thursfield  saw  him  about  twenty  minutes  afterwards.  He  was  then 
insensible,  cold,  and  pulseless.  Mustard  plasters  were  applied  to  the 
legs ;  they  acted  well,  but  produced  no  impression  on  the  sensibility. 
His  breathing  varied ;  it  was  sometimes  natural,  at  other  times  ster- 
torous. He  became  warmer,  his  pulse  full  and  regular;  and  he  con- 
tinued three  hours  in  this  state,  when  he  died  quite  calmly,  without  a 
struggle.    This  is  the  smallest  dose  of  liquid  chloroform,  per  os.,  that 

has  destroyed  life.  ,  -j     4.1.    u  4- 

There  have  been  several  committees  appointed  to  consider  the  best 
means  of  administering  chloroform,  notably  the  Hyderabad  Commission, 
which  in  1891-2  investigated  this  question  experimentally  m  India 
(see  B.  M.  J.,  1891,  2,  p.  1088),  also  a  special  report  by  the  Brit. 
Med.  Assoc.  {vide  B.  M.  J.,  Supplement,  July  18th,  1903,  also 

^  Duration.— When  chloroform  is  inhaled  with  a  fatal  result,  the 
time  that  elapses  between  the  first  breath  of  chloroform  and  death  is 
extraordinarily  variable  {vide  above).  The  editor  is  of  opinion  tha  m 
many  of  the  cases  where  death  takes  place  rapidly,  the  fatal  result  is 
due  to  idiosyncrasy,  rather  than  to  any  want  of  skill  m  the  administra- 
tion- with  regard  to  the  cases  of  death  after  longer  intervals  up  to  even 
^"i^ur  or  nfore,  the  reader  is  referred  to  Hewitt's  wori.  where  th 
matter  is  more  fully  discussed.  It  must  be  remembered  that  the 
boX-line  between  death  and  the  deep  anesthesia  required  for  serious 
onerations  is  but  a  narrow  one. 

^  When  chloroform  is  swallowed  and  causes  death  the  fatal  even 
rarely  occurs  for  some  hours  after  the  dose  has  been  taken,  generally 
fiTe  V  six  hours.    It  has  been  delayed  as  long  as  sixty-seven  hours 

^''^:^X^t  v:r?;iow,  though  commoi^y  the  symptoms 

(headache  and  nLea)  have  passed  off  in  six  to  eight  hours,  especially 
if  the  patient  falls  into  a  natural  sleep.  . 
Symptoms.-These  vary  somewhat  according  to  whethei  it  is  in 

'"'j/'^;;Lle1'-Tt  symptoms  very  commonly  seem  to  be  almost 
nottog  fo  after  a  few  Wths  the  patient  ceases  to  brea  he  and  he 
bear  stops,  and  death  is  present.    More  usually,  however,  there  is 
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stage  of  excitement,  followed  by  one  of  narcosis,  in  whicli  heart  and  res- 
piration cease.  Anresthetists  are  even  now  of  two  opinions  as  to  whether 
the  heart  or  the  breathing  stops  first,  and  undoubtedly  both  must  be 
watched  with  great  care.  The  one  universally  accepted  sign  ot  danger 
is  a  nxed  and  dilated  pupil.  Vomiting  is  a  common  result  ot  chloro- 
form inhalation,  but  not  a  symptom  of  great  importance  i^er  se  (but  is 
to  be  avoided,  because  of  the  risks  of  aspirating  the  vomit). 

If  Sivallowed.—ChlovoioYm  acts  at  first  as  an  irritant,  and  may 
cause  vomiting  by  direct  action  on  the  stomach  within  a  quarter  of  an 
hour ;  should  it  not  do  so,  however,  the  symptoms  then  are  sleepiness, 
rapidly  followed  by  unconsciousness,  deepening  in  fatal  cases  to  coma 
and  death. 

A  mau  swallowed /oKr  oHJices  of  cUoroform.    He  was  able  to  walk  for  a  con- 
siderable distance  after  taking  this  dose.but  he  subsequently  feU  into  a  state  of  coma 
—the  pupils  were  dilated,  the  breathing  was  stertorous,  the  skin  cold,  the  pulse 
imperceptible,  and  there  were  general  convulsions.    He  recovered  m  five  days 
(Med.  Qaz.,  vol.  47,  p.  675).    A  man  swallowed  nearly  two  ounces  of  chloroform. 
He  was  seen  ten  or  fifteen  minutes  afterwards  ;  he  had  already  vomited,  and  was 
found  insensible  with  stertorous  breathing,  and  a  pulse  of  about  60.    The  stomach- 
pump  was  employed,  and  some  spirit  of  ammonia  was  injected.    The  pulse  became 
more  feeble,  the  breathing  slower,  and  the  pupils  were  insensible  to  light.  The 
surface  was  cold,  and  for  a  time  he  continued  to  get  worse,  the  face  becoming 
purple,  whUe  the  pulse  was  intermittent  and  hardly  discernible.    Two  hours  and  a 
half  after  taking  the  poison,  however,  a  gradual  improvement  commenced,  but  sensi- 
bility did  not  return  until  four  hours  later.   For  several  days  he  continued  to  suffer 
from  gi-eat  irritability  of  the  stomach,  and  eventually  he  had  an  attack  of  jaundice 
{Amer.  Jour.  Med.  Sc.,  October,  p.  367 ;  Med.  Times  and  Oaz.,  November  28th,  1857, 
p.  559).    A  man,  cet.  42,  swallowed  two  .ounces  of  chloroform,  and  he  died  in  about 
six  hours  afterwards.     In  this  case  the  pupils  were  fully  dilated,  the  breathing  was 
stertorous,  and  the  skin  covered  with  cold  perspiration.   He  rallied  for  a  short  time 
and  then  sank  again,  his  lips  becoming  dark  purple  and  his  face  livid.    On  inspec- 
tion the  lungs  were  found  much  engorged  with  blood,  and  there  were  some  apoplectic 
effusions  in  these  organs.    The  stomach  was  slightly  inflamed  in  patches,  and  the 
mucous  membrane  was  softened.    It  contained  a  dark  fluid,  smelling  strongly 
of  chloroform  {B.  M.  J.,  1866,  1,  p.  541,  and  Amer.  Jour.  Med.  Sc.,  October, 
1866,   p.  571).    In  some  cases,   alarming  symptoms  have  been  produced  by 
much   smaller   doses,    and    one    of  these    proved  fatal.     In  March,  1857, 
a  lady  swallowed  half  an  ounce  of  chloroform.     In   five  minutes   she  was 
quite  insensible,  generally  convulsed,  the  jaws  clenched,   the   face  slightly 
flushed,  the  pulse  full  and  rather  oppressed,  and  she  foamed  at  the  mouth.  She 
vomited,  and  in  twenty  minutes  the  convulsions  had  left  her ;  soon  afterwards  she 
had  a  relapse,  and  did  not  recover  for  twenty-four  hours  {Med.  Times  and  Qaz., 
1857,  2,  p.  615).    The  symptoms  in  this  case  appear  to  have  been  mixed  with 
those  of  hysteria  and  epilepsy.    In  another  case  a  lady  also  took  half  an  ounce  of 
chloroform.    An  emetic  was  given,  and  in  a  few  minutes  a  large  quantity  of  liquid 
was  thrown  off  the  stomach.    In  about  an  hour  the  patient  became  suddenly  livid 
and  then  blanched  in  the  face.    The  pulse  was  thready  and  scarcely  perceptible — 
the  breathing  slow,  and  after  a  time  stertorous;   the  hands  and  face  became 
purple,  the  eyes  were  deeply  suffused  and  the  pupils  were  dilated.    There  was 
mucous  vomiting  at  intervals.    The  patient  was  quite  insensible — the  eyes  were 
fixed  and  the  face  flushed.    She  appeared  to  be  dying,  but  under  treatment  these 
symptoms  passed  away,  and  in  about  two  hoiu's  sensibility  returned  and  she 
recovered  (Lancet,  1870,  1,  p.  290). 

A  man,  set.  58,  of  robust  constitiition,  but  given  to  drink,  swallowed  about  H 
fluid  ounces  of  chloroform,  with  suicidal  intent.  Six  hours  later  he  was  found  in  au 
unconscious  condition.  When  seen  by  Brasch  his  face  was  flushed,  the  mucous 
membranes  slightly  cyanotic,  the  eyes  closed,  the  breathing  quiet,  20  per  minute 
but  occasionally  embarrassed,  owing  to  falling  back  of  the  tongue.  From  time  to 
time  he  vomited  and  passed  fooces  involuntarily.  The  pulse  was  small,  80  per 
minute,  the  cornea  insensitive,  the  pupils  not  contracted,  and  not  reacting  to  light 
or  other  stimuU.   The  patient  was  absolutely  insensible,  and  could  not  be  roused. 
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One-thirteentli  of  a  grain  of  stryclinine  was  injected  8ubcutaiieou8ly,aiid  quarter  of  an 
hour  later  ^nd  grain.  The  pulse  became  stronger,  the  patient  began  to  move  his  hands 
and  arms  and  to  open  hi^  eyes  for  a  moment  or  two ;  he  spoke,  though  unintelligibly, 
and  vomited  mucus  mixed  with  food.  The  vomited  matter  did  not  smell  of  chloro- 
form. Ten  hom-8  after  swallowing  the  poison  the  man  recovered  consciousness, 
and  complained  of  thirst,  a  feeling  of  internal  heat,  and  nausea.  The  vomiting 
continued,  and  next  day  there  was  great  pain  in  the  rftgiun  of  the  liver,  which  was 
enlarged  and  tender.  The  skin  and  conjunctiva  were  jaundiced,  the  faeces  slightly 
bloodstained.  Towards  the  end  there  was  great  difficulty  in  passing  water,  and 
even  with  the  catheter  only  a  few  drops  of  tuibid  yellowish  urine  could  be  drawn 
off.  The  patient  became  gradually  weaker,  and  died,  sixty-seven  hours  after 
swallowing  the  poison,  of  paralysis  of  the  heart  and  pulmonary  oedema.  The 
temperature  was  normal  throughout,  the  intelligence  clear  to  the  last.  No  post- 
mortem examination  seems  to  have  been  made  {Deutsch.  Med.  Zeitung,  April  7th, 
1890;  B.  M.  J.,  1890,  1,  p.  1089). 

Treatment. — For  full  details  the  reader  is  referred  to  Dr.  Hewitt's 
(and  other  authors')  work  on  anaesthetics.  We  can  here  only  mention 
the  outlines  of  the  matter.  If  the  drug  has  been  swallowed,  obviously 
the  stomach  must  be  emptied  and  well  washed  out  {vide  a  curious  case 
of  the  editor's,  infra,  under  "Cases").  Subsequently  stimulants  to  the 
heart  and  respiration  must  be  administered,  and  artificial  respiration 
maintained  if  necessary.  Oxygen,  strychnine,  ether,  alcohol,  applica- 
cations  of  electricity  to  the  phrenics,  may  all  be  useful,  or  whichever 
of  them  happens  to  be  available.  In  the  ordinary  anaesthetising  cases 
a  very  important  point  is  to  see  that  the  larynx  is  not  obstructed  in 
any  way. 

Post-mortem  Appearances. — On  opening  the  cadaver  there  is 
very  likely  to  be  a  smell  of  chloroform,  and  when  the  drug  is  swallowed 
the  stomach  may  show  signs  of  irritation  in  patches  ;  beyond  these 
two  signs,  which,  it  must  be  noted,  are  neither  of  them  constant,  and 
both  may  be  absent,  nothing  is  to  be  noticed,  and  only  a  critical 
analysis  will  reveal  the  cause  of  death. 

Analysis. — Pure  chloroform  is  a  heavy  colourless  liquid  (sp.  gr.  I'S), 
crystallisable  at  very  low  temperatures,  neutral  in  its  reaction,  sinking 
in  water,  and  only  to  a  slight  extent  dissolving  in  that  liquid.  The 
B.P.  preparation  has  its  sp.  gr.  between  1-490  and  1-495,  and  contains 
0-2  per  cent,  of  alcohol.  It  has  a  fragrant  odour,  and  is  dissolved  by 
alcohol  and  ether.  A  solution  in  alcohol,  in  the  proportion  of  one  part 
by  measure  to  nineteen  parts  of  rectified  spirit,  forms  the  Spirit  of 
Chloroform.  Chloric  Ether  is  a  similar,  but  stronger,  solution. 
Chloroform  is  highly  volatile,  but  its  vapour  is  not  inflammable  and 
not  readily  combustible.  Nitric  and  sulphuric  acids  produce  no  change 
in  it.  It  boils  at  142°  F.,  and  evolves  a  vapour  which  at  a  red  heat 
yields  chlorine  and  hydrochloric  acid.  On  this  effect  processes  have 
been  suggested  for  separating  it  from  the  hloocl  and  tissues,  when  it  has 
proved  fatal  in  the  form  of  vapour.  The  substance  supposed  to 
contain  chloroform  is  placed  in  a  flask.  The  neck  of  the  flask  is  fitted 
with  a  cork  perforated  to  admit  a  hard  glass  tube,  bent  at  right  angles, 
and  having  a  length  of  from  twelve  to  fifteen  inches.  The  flask  is 
gradually  plunged  into  water  at  about  160°  F.,  and  at  the  same  time 
the  middle  portion  of  the  tube  is  heated  to  full  redness  by  gas 
jets.  At  a  red  heat  chloroform  vapour  is  decomposed,  and  chlorine 
and'  hydrochloric  acid  are  among  the  products  of  its  decomposition. 
Litmus  paper  applied  to  the  mouth  of  the  tube  is  reddened  ;  starch 
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paper  moistened  with  iodide  of  potassium  is  rendered  b  ue,  and  nitrate 
of  silver  is  precipitated  white.  Two  drops  of  pure  chloroform  were 
thus  readily  detected,  and  so  persistent  was  the  vapour  m  the  closed 
vessel,  that  it  was  detected  after  one,  two,  and  even  three  weeks  iwo 
drops  added  to  a  quantity  of  putrefied  blood  were  detected  by  a 
similar  process  after  a  fortniglit,  the  flask  being  closed,  but  the  mouth 
of  the  tube  remaining  exposed  to  air.  ,  j 

As  chloroform  is  much  more  volatile  than  ether,  and  its  odour  is 
not  so  pungent,  it  is  not  so  easily  detected  in  the  dead  body  by  the 
smell.  The  body  should  be  inspected  as  soon  as  possible,  and  any 
solids  or  liquids  intended  for  examination  should  be  kept  in  well- 
closed  glass  vessels.  If  the  smell  can  still  be  perceived  in  the  blood 
or  organs,  the  vapour  may  be  easily  detected  by  the  method  above 
described.  Chloroform,  if  not  eliminated  or  lost  by  its  volatility,  may 
have  been  converted  in  the  blood  into  formic  acid,  and  thus  removed 
from  the  ordinary  processes  of  chemistry. 

Sir  Thos.  Stevenson  has  found  no  difficulty  in  detecting  chloroform 
in  the  blood  of  a  person  killed  by  its  iuhalation,  even  when  the  body 
was  not  examined  till  twenty-four  hours  after  death.  The  flask  above 
is  fitted  with  a  second  tube,  open  at  one  end  to  the  air,  whilst  the 
other  end  passes  beneath  the  liquid  to  the  bottom  of  the  flask.  This 
serves  as  an  inlet  for  air.  The  exit  tube  is  heated  through  a  length 
of  at  least  eight  inches  by  a  series  of  lamps ;  and  its  further  end  is 
attached  to  a  set  of  Liebig's  bulbs,  filled  with  a  strong  solution  of 
nitrate  of  silver.  Air  is  aspirated  through  the  apparatus  during  the 
course  of  the  experiment;  and  the  presence  of  the  slightest  trace  of 
chloroform  or  other  volatile  compound  of  chlorine  is  immediately 
revealed  by  the  formation  of  a  white  cloud  of  chloride  of  silver  in  the 
solution  of  nitrate  of  silver. 

Pohl  ("Archiv  fur  expt.  Path.,"  xxviii..  Heft  3  and  4,  1891) 
describes  at  length  his  method  of  estimating  chloroform  quantitatively 
in  animal  fluids.  A  current  of  air  is  passed  through  the  mixture  for 
many  hours ;  it  takes  up  the  chloroform,  and  the  mixture  of  air  and 
chloroform  being  led  through  a  heated  tube  filled  with  pure  magnesia, 
the  chloroform  is  decomposed,  and  can  be  estimated  quantitatively  by 
the  amount  of  chlorine  which  it  yields  to  the  magnesia.  Preliminary 
experiments  with  known  quantities  of  chloroform  convinced  him  that  the 
method  gives  almost  absolutely  exact  results.  The  experiments  were 
made  on  dogs  deeply  under  the  influence  of  chloroform.  In  the  blood 
drawn  from  such  an  animal  there  was  got  from  0*01  to  0"06  per  cent, 
chloroform,  the  average  amount  being  0*035  per  cent.,  being  much  less 
than  the  solvent  power  of  blood  for  chloroform.  The  red  corpuscles 
contained  about  two  and  a  half  times  more  than  the  serum.  The 
greater  part  of  the  chloroform  is  therefore  combined  with  the  red 
corpuscles.  The  amount  of  chloroform  in  the  brain,  liver,  urine,  and 
fat  relatively  to  the  amount  in  the  blood  was  also  estimated.  In  a  dog 
in  which  the  blood  contained  O'OIS  per  cent.,  the  brain  (after  death  by 
bleeding)  contained  0-0418  per  cent.  In  another  dog  where  the  blood 
contained  0*062  per  cent.,  the  liver  contained  0*044  per  cent.  Only 
traces  were  got  in  the  urine.  The  fat  contained  less  chloroform  than 
the  blood,  l)ut  the  author  attributes  this  to  its  very  small  blood 
supply.    The  organs  rich  in  substances  which  are  soluble  in  chloroform 
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seem  to  take  it  iip  in  relatively  large  amount  and  quickly.  After 
cessation  of  administration  the  blood  reabsorbs  it  again  and  it  is 
excreted  by  the  lungs,  the  excretion  going  on  for  forty  minutes  at 
least. 

Solutions  containing  even  traces  of  chloroform  evolve  the  unpleasant 
odour  of  phenyl  isocyanide  when  boiled  with  alcohol  and  a  little 
caustic  potash,  on  the  addition  to  the  boiling  liquid  of  a  drop  or  two 
of  aniline. 

Cases. — Some  years  ago  a  nurse  at  the  London  Hospital,  working  in  the  out- 
patient department,  took  the  chloroform  bottle  to  her  bedroom  with  her  and 
swallowed  an  unknown  quantity.  She  was  found  before  life  was  extinct.  Her 
stomach  was  well  washed  out,  and  many  other  remedies  administered,  in  spite  of 
which  she  died  about  twelve  hoiu-s  after  taking  the  drug:  on  autopsy  a  curious 
condition  was  found  which  explained  the  difficulties  of  treatment.  She  had  an 
hour-glass  stomach  from  cicatrisation  of  an  old  ulcer,  and  while  the  proximal 
end  had  been  washed  out  the  pyloric  compartment  smelt  strongly  of  chloroform  ; 
in  other  respects  there  was  nothing  unusual  in  the  case. 

The  following  case,  reported  by  Drs.  Waterson  and  Robinson,  is 
interesting  from  the  great  prolongation  of  the  period  of  unconscious- 
ness : 

A  robust  housemaid,  aged  nineteen,  finding  herself  three  months  pregnant, 
took  with  her  to  her  bedi-oom  on  a  Friday  night  a  bottle  of  chloroform,  and 
swallowed  3  fluid  ounces  of  the  liquid,  most  probably  between  3  and  4  a.m.  on  tne 
Satui-dav  morning.  At  6.30  a.m.  her  mistress  found  her  lymg  with  her  head  over 
the  side  of  the  bed,  her  cheek  resting  on  the  floor.  She  was  snormg  lo^'^Y. 
was  quite  unconscious.  Dr.  Waterson  saw  her  shortly  afterwards,  and  called  m 
Dr  Eobinson  at  8.30  a.m.  She  was  in  bed,  perfectly  unconscious,  with  complete 
muscular  relaxation,  flushed  face,  and  widely  dilated  pupils;  the  cornese  were 
SseSve  The  pulse  was  regular  and  full.  Her  mouth  and  breach  smelt 
strongly  of  chloroform.  The  stomach  pump  was  applied  with  little  result;  the 
fluid  which  returned  did  not  smeU  much  of  chloroform.  Strychmne  gr.  was 
in  ectld  hypodermically,  and  the  dose  repeated  two  or  thi;ee  times  dui-mg  the 
1  y  Enemata  were  giVen  to  unload  the  bowels,  so  as  if  possible  to  get  rid 
ofsome  oT  the  poison;  they  were  not  relieved,  howeveiN  till  about  3  p.m. 
Enemata  of  strong  coffee  and' of  brandy  were  also  given  The  mouth  gag  was 
used  and  the  toSe  kept  well  forward  all  the  day.  The  breathing  kept  good  and 
lifi  natuiaf  At  4  p.m.  consciousness  returned  after  an  absence  of  twelve 
hourr  ?n  the'evening  sh^e  was  removed  to  lier  home  m  a  cab  and  her  sister  s  ates 
fhnt  Rbe  made  anexceUent  recovery  from  the  chlorofoim  {B.  M.  J.,  1,  lb98,  P-  I44j. 
that  she  maae  anexceu  foi- murder  of  her  husband,  and  it  was  alleged  that 

for  hfe  *or  admm  steimg  o  have  been  brooding  over  some  unagmary 

do  them  todilyharm  f/^f^^^^f^^'^'^f  eSly  in  February  he  took  an  unfurnished 
rr'^Mn'l  Eoad  CamberV^^^  He  bou|ht  a  lot  of  chloroform,  and  taking  the 
flat  m  Maple  ivoaa,  v^amutJiwcii.    ^      i  H.^  A-n-,Tcr    Tlip  npxt  thine  they  remem- 

bered  was  waking  up,  If^l^fJ^lJ^^r      t  and  they  had  been  either  asleep 

morning,  but,  as  a  matter  of  fact  it  was  ^^^^^^^^  a  man  named  Cochrane 
or  unconscious  for  two  nights  and  a  day.    it  ^PP^^^^  ^^^^  jealous.  The 

wh^t^^er      motiv!  Y^^^^  prisL^' gSy  of  administering 

cMo^oK^^it^^^^^^^^^^^^^ 

n  t:Sf  to^t1ud^^tl.e  foreman  said  they  did  not  think  the  accused  was 


insane. 
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Mr.  Justice  Darling  said  he  had  no  doubt  prisoner  also  intended  to  commit 
suicide.  In  such  a  case  only  one  sentence  was  possible.  Hallam  must  go  to  penal 
servitude  for  life. 

A  death  in  an  adult  from  swallowing  an  ounce  of  chloroform  is  recorded  in  the 
Lancet,  2,  1897,  p.  384. 

The  following,  reported  by  Dr.  Hayward  in  the  Lancet,  2,  1902, 
p.  1122,  is  inserted  for  its  completeness  : 

A  woman,  aged  thirty-nine,  who  had  been  drinking  heavily  for  some  days 
previously,  was  found  in  bed  in  an  unconscious  condition  between  1  and  2  p.m. 
Her  night-dress  and  the  bed-clothes  were  saturated  with  exceedingly  offensive 
blood-stained  vomit  and  f  seculent  matter,  and  an  empty  bottle  which  had  contained 
2  ounces  of  pure  chloroform  was  foimd  by  the  side  of  the  bed.  A  fellow-servant 
had  seen  her  in  bed  and  apparently  sleeping  naturally  at  11  a.m.  Wlien  seen  by 
me  at  2.30  p.m.  she  was  in  a  deeply  comatose  state — the  face  blanched,  lips  and 
fingers  livid,  and  the  trunk  and  extremities  cold ;  the  pulse  imperceptible  at  the 
wrist,  heart  sounds  very  feeble,  breathing  shallow  but  regular,  and  air  entering  the 
lungs.  The  coruese  were  insensitive,  the  pupils  equal,  semi-dilated,  and  feebly 
actmg  to  light.  The  breath  smelt  of  alcohol,  with  a  suspicion  of  chloroform,  and 
there  was  no  staining  or  whitening  of  the  lips  or  mucous  membrane  of  the  mouth. 

Havmg  no  apparatus  at  hand,  I  directed  that  the  bed  should  be  raised  and  warm 
bottles  and  friction  applied  to  the  trunk  and  limbs,  while  I  left  to  fetch  a  stomach 
tube  and  hypodermic  syringe.    On  my  return,  after  twenty  minutes,  I  found  that 
the  patient  had  partially  recovered  consciousness,  and  had  vomited  a  quantity  of 
dark,  chocolate-coloured  fluid  and  passed  a  few  ounces  of  brighter  blood  per  rectum 
ihe  piJse  was  still  imperceptible,  but  the  corneal  reflex  had  returned,  and  the  limbs 
responded  to  stimulation,  while  she  occasionaUy  muttered  a  few  incoherent  words 
As  she  appeared  to  be  recovermg  consciousness  and  had  vomited  freelv  I'f  xrn« 
thought  better  not  to  wash  out  the  stomach,  which  might  have  entailed  ri^k  fr^m 
heart  failure,  and  the  possible  chance  of  fluid  enterin|  the  lungs.    A  hypodermS 
injection  of  ^  gr.  strychnine  was  given,  the  foot  of  the  bed  ?a  sed  stfu 
and  warmth  and  friction  to  the  extremities  continued.    As  the  breathing  wJ; 
stronger    and    quite    regular,   it  was    not    considered    necessary  to  emJov 
artificial  respiration.     The  general  condition   continued  to  improve  though 
the  heart's  action  remamed  excessively  feeble.    At  4  30  nm     nf?J,  ^T^. 
far  recovered  consciousness  as  to  complain  of  pain    n  the  .M.^ 

A  necropsy  was  made  24  hours  after  death.    Eieor  mnrHa  i  j 

Thorax  :  The  right  side  of  the  heart  contained  da;k  cS^v  X  «dT  1  i^^'J"^' 
clots;  the  left  side  empty,  valves  normal,  walls  fi?m,  bSr]      onln  ''"^ 
13  ounces    Lungs  natural  on  both  sides,  Crepitant,  aAd  not  cBdematon«  ^>,7''^^* 
The  pentoneal  cavity  contained  several  ounces  of  dnrl  w  T  ?      A^^o^^en  : 
lymph  on  waUs  of  int^estines,  the  small  i^teXr intent  y  congtt^d'a^d  H 
m  colour,  the  large  intestine  congested  to  a  lesser  deei-ee    Tb«  iT  "^^^^.^^f 

about  one  ounce  of  dark  chocolate-coloured  fluid  smeflint  J.l^    T""^  contamed 
s hghtly  congested  with  a  few  scattered  ecSymoTes  anVLtt?^^^^  ^^^^ 
digestion.    The  interior  of  the  smaU  intestine  wrrntenset^^oniff  °/ r''-'"f '^^^ 
the  mucous  membrane  swoUen,  velvety,  and  of  a  daS  chei^v^nT  ^'^If^^^ 
ecchymoses,  and  contained  a  quantity  S  dark  red  MsmelHn^f'  ^i^^erous 
foi-m.    These  appearances  were  much  less  maS  in  t?.«         •''"^^I  «^ 
intestme  which  contained  no  sobd  mattel^    ^  liver  11  1  '""' 
pounds,  pale  m  colour,  somewhat  friable.    Spleen  ll^nT       '?^'  ^^e^gl^jng  3^ 
normal.    The  mucous  membrane  of  the  cesophS  wa«         '^"^Pf'^^^  oAanl 
and  showed  no  ecchymoses  on  its  walls.    E  £  norrn7f?^^*'^.'^'^^ 
contamed  dark  fluid  blood  and  no  clots.    The  ^6^^      ^i",  "'^'"'^^ 
intestnies  was  confirmed  by  distillation  of  the  fluid  contend!    n  in  the 

tube  leading  from  the  retort,  evidence  of  chlorine  gas  was  o\fn^"  '^^^  gl'^s^ 

iodised  starch  paper,  and  on  litmus.     The  goSal  ie.nYf''"f 
pointed  to  mtense  irritation  and  congestion  of  the  aH,r,„  I  examination 
in  the  duodenum  and  small  intestin!,  and  to  a  lessei  d«^^'  -^^l'  '"^^^ked 
M.J.— VOL  ir.  .         o  a  lessei  degree  in  the  stomach  and 
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large  intestine.  The  condition  of  the  liver  may  have  been  due  to  fatty  change,  the 
result  of  long-standing  alcoholism;  the  cheny-red  colour  and  fluid  condition  of  the 
blood  in  the  heart  and  cranial  sinuses  are  also  noteworthy. 

The  following,  though  not  strictly  a  case  of  chloroform  poisoning, 
deserves  to  he  recorded  ns  a  warning  to  surgeons  : 

A  man  who  had  received  a  gunshot  wound  of  the  abdomen  was  brought  to  the 
hosnital  and  was,  of  covurse,  operated  on.  The  operation  was  very  difficult,  and 
chloroform  administration  had  to  be  kept  up  for  about  four  hours.  Gas  was  the 
illuminant  used  in  the  operating  room,  and  it  appeared  that  the  gaslight  decomposed 
the  chlorofoi-m  with  evolution  of  powerful  chlormated  vapours,  which  overcanie  the 
two  surgeons  and  the  Sisters  of  Mercy.  One  of  the  sisters  died  on  the  second  day 
and  the  lives  of  the  others  were  in  great  danger  {Lancet,  1,  1898,  p.  611). 

The  following  case  of  chloroform  habit  may  perhaps  only  be 
rare  by  reason  of  its  fatal  ending,  tliough  the  editor  cannot  find  any 
similar  recorded  case  : — 

In  October,  1904,  an  inquest  was  held  at  Liverpool  on  the  body  of  Dr.  L. 
Eoberts  who  was  found  dead  in  an  hotel.  It  was  given  m  evidence  that  for 
rwenty  yelrs  lilhad  been  in  the  habit  of  inhaUng  chloroform  m  order  to  enjoy  the 
blauSul  dreams  he  experienced  when  under  its  influence  He  would  have  a  bou 
Sch  would  last  a  few  days  at  a  time.  His  father  ^i^^'^^^' ^'li^^^^'^^'  ^ 
thev  could  to  help  him,  and  tried  to  persuade  him  to  break  oft  the  habit,  but  he 
had  Rot  beyond  that.  At  times  when  this  bout  came  on  he  would  absent  himself 
fiom  hoSor  a  day  or  so  and  even  longer,  At  his  death  no  less  than  eigh  chloro- 
form bottles  were  found  in  his  pockets  [evidence  does  not  say  empty  or  fuU-ED.]. 
Seal  evidence  showed  that  the  chloroform  had  been  inhaled,  not  swallowed. 
The  verdict  was  "misadventure  "—probably  a  correct  one. 

For  a  similar  fatal  case  vide  Daily  Telegraph  for  Feb.  13th,  1905. 

Poisoning  by  Nitkous  Oxide  Gas  (Laughing  Gas). 
Source  and  Method  of  Occurrence.-This  gas  is  now  pro- 
duced in  enormous  quantities  from  pure  chemical  sources  for  purposes 
of  general  anesthesia.  Judging  by  statistics,  it  would  seem  to  be  the 
safest  of  all  general  anesthetics  (Hewitt,  Anesthetics).  Fatal  cases 
ar  se  practically  in  only  one  way,  viz.,  accidentally  m  the  course  of 
"i^icd  ope^^^^^^^^  The  first  recorded  case  was  in  If  S  since  .v^xc^^^ 
date  they  are  not  very  rare.    Fatal  cases  are  recorded  from  time  to 

''"T^xSy'and  F^^^^^  Dose.-The  gas  is  but  little  poisonous, 
enonnorqTiaXs  being  sometimes  inhaled  without  any  incon- 
ven  ence  not  to  speak  of  bad  symptoms.  The  fatal  dose  is  absolutely 
uXown.  but!  as'with  other  anesthetising  agents,  it  probably  vanes 

'""'^^^^^^I^^^^^'A  on  tins  point  When 
it  ifSfTusually  is^o  within  a  fevv  ^1<^^:^^Z 
Insensibility  is  produced  in  anything  from  20  to  200  seconrts,  ana 
cia  be  maintained  with  care  for  an  hour  "if  necessary,  though  the  gas 

^er  rf  Tgeneral  anesthesia,  the  sy.p^ 
tom7oriStion  of  the  gas  are,  first,  a  ^-J//-  ^^r^^^^ 

centre  The  victim  becomes  blue  or  cyanosed,  with  a  cold  clammy 
sweat  possibly  breaking  out. 
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A  woman,  tet.  48,  was  under  the  influence  of  the  gas  in  one  minute. 
It  was  continued  for  five  minutes  longer,  without  any  admission  of  air. 
At  the  end  of  this  time  she  was  unusually  hlue,  and  the  breathing  and 
pulse  were  very  slow  and  failing.  The  gas  was  removed  and  the 
woman  was  turned  over  on  her  left  side.  This  woman  must  have  been 
very  near  death,  and  probably  would  have  died  had  she  been  in  the 
sitting  posture.  She  gradually  recovered,  and  walked  away  in  five 
minutes  more.  One  man  who  began  to  imbibe  the  gas  for  the  extrac- 
tion of  a  tooth  pushed  away  the  inhaler,  and  refused  to  continue 
breathing  the  gas.  He  complained  of  very  unpleasant  symptoms  in 
liis  head  for  some  hours  after,  but  these  passed  off.  One  woman  com- 
plained of  headache.  In  one  case,  that  of  a  child  eet.  4,  vomiting 
followed.  In  a  child  eet.  8,  where  anaesthesia  was  maintained  for  a 
minute  and  a  half,  two  intervals  of  breathing  air  having  been  allowed, 
the  respiration  ceased  and  the  pulse  sank  so  as  to  be  scarcely  per- 
ceptible for  several  seconds.  The  gas  was  removed,  and  the  child 
was  turned  slowly  over  on  his  left  side.  He  gave  a  deep  sigh,  tlie 
pulse  and  breathing  gradually  returned,  and  he  completely  recovered 
in  five  minutes. 

Analysis. — It  would  be  useless  to  attempt  to  extract  the  gas  from 
the  dead  body,  but  in  bulk  it  maybe  recognised  by  the  following  tests : 
(1)  it  supports  combustion  very  readily,  (2)  it  has  a  sweetish  taste,  and 
(3)  it  causes  general  ansesthesia. 

Cases. — In  January,  1873,  this  gas  was  administered  by  a  dentist  to  a  lady, 
aet.  38,  at  her  own  desire,  in  order  to  prevent  pain  during  the  extraction  of  a  molar 
tooth.  A  physician  carefully  examined  her  before  the  operation,  and  found 
nothing  to  preclude  the  use  of  the  gas.  The  nitrous  oxide  was  pure ;  it  had  been 
safely  used  for  other  patients  from  the  same  condenser,  and  an  apparatus  was 
employed  so  as  to  secure  the  removal  of  the  expired  air.  The  total  quantity 
administered  was  about  six  gallons.  Soon  after  the  commencement  of  the  inhala- 
tion it  was  observed  that  the  pulse  became  rapid  and  less  full ;  the  patient  was  then 
sensible,  and  the  apparatus  was  removed.  The  operation  was  commenced,  but  the 
lady  insisted  on  having  tbe  gas  again.  She  took  it ;  insensibihty  came  on,  and  the 
operation  was  completed.  Immediately  afterwards  the  face  became  livid,  the 
features  began  to  swell,  and  the  tongue  protruded.  In  spite  of  every  effort  to 
restore  her,  she  did  not  recover  from  the  state  of  insensibility  ;  she  breathed  two  or 
three  times,  and  the  pulse  then  ceased.  No  inspection  of  the  body  was  made.  The 
above-mentioned  facts  were  given  in  evidence  at  the  coroner's  inquest,  and  the 
medical  opinion  was  that  death  had  been  caused  by  the  gas  in  producing  paralysis 
of  respiration,  and  that  in  this  case  no  forethought  could  have  prevented  the 
result.  The  jury  returned  a  verdict  of  homicide  by  misadventure  {Lancet, 
1873,  1,  p.  178). 

Since  this  case,  several  deaths  under  nitrous  oxide  or  "laughing 
gas "  have  been  reported.  For  particulars  of  them  the  reader  is 
referred  to  works  on  nneestlietics. 


Poisoning  by  Bichloride  of  Methylene. 

The  vapour  of  this  highly  volatile  liquid  has  been  used  as  a  substi- 
tute for  the  vapour  of  chloroform  in  surgical  operations.  It  was 
thought  to  be  less  likely  to  cause  death.  Like  all  anresthetic  vapours, 
it  has,  however,  destroyed  life  on  several  occasions,  even  when  given 
with  care.  The  history  of  these  fatal  cases  is  similar  to  that  which 
chloroform-vapour  has  furnished  on  numerous  occasions. 

39—2 
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Symptoms  and  Appearances. — An  operation  for  artificial  pui)il 
was  about  to  be  perfoi'med  on  a  man,  eet.  40.  The  vapour  of  the  bichloride 
was  given,  and  five  minutes  afterwards,  when  the  operation  had  just 
commenced,  the  face  of  the  man  became  livid,  the  breathing  difficult, 
and  the  heart  suddenly  ceased  to  beat.  On  inspection,  the  principal 
appearance  was  congestion  of  the  lungs.  lu  another  case,  a  man 
inhaled,  for  the  purpose  of  a  trivial  operation,  a  drachm  and  a  half  of 
the  bichloride.  It  was  given  in  the  usual  way  by  an  experienced 
person,  and  was  stated  to  be  not  more  than  one-half  of  the  usual  dose. 
The  deceased  became  insensible — the  operation  was  completed  in  a 
minute — when  it  was  noticed  that  the  patient's  head  had  fallen  on  one 
side,  his  eyes  were  upturned,  and  breathing  and  pulsation  had  ceased. 
Animation  could  not  be  restored.  On  inspection  all  the  organs  of  the 
body  were  found  healthy.  There  was  no  cause  for  death  but  the 
vapour  of  the  bichloride  [Pharm.  Jour.,  1871,  p.  875).  This  prepara- 
tion has  been  sometimes  used  in  hospitals  under  the  name  of  chloro- 
form. In  1869,  a  man  to  whom  the  vapour  was  administered  af. 
Charing  Cross  Hospital,  died  in  two  minutes  from  the  effects,  although 
administered  with  care,  and  by  one  experienced  in  the  use  of  chloro- 
form. Tlie  allegation,  therefore,  that  this  vapour  possesses  any 
greater  degree  of  safety  than  chloroform  in  surgical  practice  is  not 
supported  by  facts. 

Analysis. — This  liquid  has  a  peculiar  odour,  resembling  that  of 
chloroform.  It  is  not  inflammable,  but  bm-ns  in  contact  with  flame 
Avith  a  smoky  combustion.  It  is  not  very  soluble  in  water,  but  sinks 
in  it,  the  globules  having  an  opaque  appearance.  It  has  no  acid 
reaction.  Nitrate  of  silver  gives  no  precipitate  with  it.  In  contact 
with  sodium  and  a  small  quantity  of  water,  it  is  rapidly  decomposed 
without  combustion  ;  the  liquid  acquires  a  yellowish  colour,  and 
chlorine  is  then  readily  detected  in  it  by  nitrate  of  silver. 

A  mixture  of  chloroform  and  ether  has  been  sold  as  bichloride  of 
methylene. 

Poisoning  by  Alcohols  and  Ether. 

Source  and  Method  of  Occurrence.— Of  the  source  of  ordinary 
ethyl  alcohol  or  spirits  of  wine,  no  account  need  be  given,  but  it  must 
be  mentioned  that  bv  the  plural  alcohols  it  is  intended  here  to 
include  two  other  alcoholic  bodies  (probably  both  very  impure  products) 
viz.,  fusel  oil,  and  methyl  alcohol  or  wood  spirit;  so  far  as  has  been 
ascertained,  their  action  on  the  human  body  is  closely  identical  with,  but 
more  powerful  than,  that  of  ethyl  alcohol,  and  they  leave  more  constitu- 
tional disturbance  behind  them  on  recovery. 

Commercial  methylated  spirit  is  a  mixture  of  uncertain  proportion 
(and  hence  not  recognised  in  the  British  Pharmacopoeia,  even  for  the 
making  of  liniments)  of  methyl  alcohol  or  wood  spirit,  with  ethyl 
alcohol  or  spirit  of  wine ;  for  revenue  purposes  the  addition  ot  the 
methyl  alcohol  is  ordered,  so  that  the  resultant  may  be  too  nauseous 
to  be  drunk  (it  is  taken  all  the  same  by  museum  attendants  ot 

intemperate  habits).  .  ,    .    .      ,  .  ^^ 

Fusel  oil  is  a  mixture  of  ethers,  etc.,  which  is  found  m  all  new 
spirits,  whisky,  etc.  {vide  works  on  organic  chemistry). 
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All  cases  of  alcoholic  poisoning  are  accidental :  it  can  hardly  be 
used  for  homicidal  purposes,  and  assuredly  not  for  suicidal. 

Ether,  when  swallowed  in  moderate  doses,  has  a  hot  burning  taste, 
and  produces  during  swallowing  a  sense  of  heat  and  constriction  in  the 
throat.  It  causes  great  excitement  and  exhilaration,  followed  by 
intoxication,  but  persons  may  become  habituated  to  it,  and  thus  after 
a  time  it  may  be  taken  in  very  large  quantities  with  comparative 
impunity.  It  appears  that  within  the  last  few  years  the  practise  of 
ether  drinking  has  become  prevalent  within  a  limited  area  in  the  North 
of  Ireland.  Its  immediate  effects  are  similar  to  those  of  alcohol,  but 
are  more  rapidly  produced,  and  more  transient. 

As  to  the  effects  of  ether  upon  the  duration  of  life,  little  is 
known  (see  B.  M.  J.,  1890,  2,  p.  885  ;  1891,  1,  p.  659).  Ether  as  a 
Kquid  has  not,  so  far  as  is  known,  destroyed  life  ;  but  when  its  vapour 
has  been  breathed,  it  has  caused  death  in  several  instances. 

Toxicity  and  Fatal  Dose.— The  toxicity  of  alcohol  is  very  slight, 
and  custom  can  make  it  practically  nil,  but  for  children  and  those  un- 
accustomed to  it,  it  is  not  infrequently  fatal ;  thus  two  ounces  of  gin 
are  said  to  have  been  fatal  to  a  child,  and  half  a  pint  of  the  same  spirit 
to  an  adult. 

Dr.  E.  Hunt,  in  the  John  Hopkins  Hospital  Bulletin,  has  recorded 
some  valuable  observations  on  poisoning  by  methyl  alcohol.  The  coma 
due  to  ethyl  alcohol  is  as  a  rule  of  not  more  than  six  hours'  duration, 
never  lasting  more  than  twenty-four  hours,  whilst  in  the  case  of  methjl 
alcohol  it  may  persist  for  two,  three,  or  even  four  days.  Methyl  alcohol 
is  retained  longer  in  the  nerve  tissues  and  is  thus  cumulative.  In 
experiments  on  animals  degeneration  of  the  optic  nerve  and  blindness 
were  observed  in  fatal  cases.  Professor  Wiirdermann  has  published  in 
American  Medicine  two  cases  of  poisoning  by  the  inhalation  of  the 
fumes  of  methyl  alcohol.  The  symptoms  were  frontal  headache,  dizzi- 
ness, and  nausea,  followed  by  loss  of  sight.  He  found  that  the 
prognosis  of  toxic  amblyopia  the  result  of  methyl  alcohol  was  worse  than 
when  it  was  due  to  ordinary  alcohol  or  to  tobacco  (Lancet,  2  1902 
p.  1772).  ^  »    .  , 

Duration.— This  is  very  uncertain;  in  general  the  symptoms 
produced  by  a  poisonous  dose  of  alcohol  come  on  in  the  course 
of  a  few  minutes.  There  is  confusion  of  thought,  with  inability 
to  stand  or  walk,  a  tottering  gait,  and  giddiness  followed  by  stupor 
and  coma.  Should  the  person  recover  from  this  stage,  vomiting 
supervenes.  ° 

On  the  other  hand,  coma  may  not  supervene  till  the  patient  has 
gone  through  a  prolonged  stage  of  ordinary  intoxication. 
,.„°y"^Pt0J^S  — To  attempt  to  describe  even  briefly  the  thousand 
ditterent  symptoms  of  intoxication  would  here  be  out  of  place  The 
forms  of  alcoholic  poisoning  may  be  thus  briefly  tabulated. 

Acute. 

(1)  Ordinary  drunkenness  up  to  sleepiness  (patient  capable  of  being 
temporarily  roused).  ° 

•     (2)  The  same  culminating  in  dangerous  coma  (patient  totally 
incapable  of  being  roused).  * 
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Chronic. 

(8)  The  cirrhotic  liver  type  with  large  tough  kidneys. 

(4)  The  peripheral  neuritis  type. 

(5)  The  central  neuritis  type,  alcoholic  dementia  and  lunacy. 

The  symptom  requiring  some  notice  here  is  the  coma  of  alcoholic 
intoxication. 

The  insensibility  produced  by  alcohol  may  not  come  on  until 
after  a  certain  period,  and  then  suddenly.     Christison  met  with  an 
instance  in  which  a  person  fell  suddenly  into  a  deep  stupor,  some 
time  after  he  had  swallowed  sixteen  ounces  of  whisky,  without  any 
of  the  usual  premonitory  symptoms.    In  another  instance,  a  person 
may  apparently  recover  from  the  first  effects,  and  then  suddenly 
become  insensible  and  die  convulsed.    There  is  a  ghastly  or  vacant 
expression  in  the  face,  which  is  sometimes  suffused  and  bloated  ;  the 
lips  are  livid,  and  the  pupils  are  dilated  and  fixed  ;  if  they  possess 
the  power  of  contracting  under  the  influence  of  light,  it  is  a  favour- 
able sign  {Lancet,  1855,  1,  p.  89).     The  whites  of  the  eyes  are 
generally  much  suffused.    The  breath  has  an  alcoholic  odour.  The 
more  concentrated  the  alcohol,  the  more  rapidly  are  the  symptoms 
induced,  and  they  are  also  more  severe  in  their  character.  Dilute 
alcohol  commonly  produces  a  stage  of  excitement  before  stupor, 
Avhile  in  the  action  of  concentrated  alcohol  there  may  be  profound 
coma  in  a  few  minutes.    The  cause  of  death  may  be  generally  traced 
to  congestion  of  the  brain  or  lungs,  or  both.    Alcohol  may  act  as  a 
poison  by  its  vapour.    If  the  concentrated  vapour  be  respired,  it  will 
produce  the  usual  effects  of  intoxication.    There  is  a  case  on  record 
in  which  a  child  two  years  of  age  was  thrown  into  an  apoplectic  stupor 
by  the  alcoholic  vapour  of  eau  de  Cologne. 

This  coma  requires  to  be  differentiated  from  apoplexy,  con- 
cussion, and  other  forms  of  coma. 

With  respect  to  concussion,  a  difficulty  can  arise  only  m  reterence 
to  the  more  advanced  stage  of  poisoning  by  alcohol,  i.e.  in  which  there 
is  profound  coma.    If  there  should  be  no  perceptible  odour  of  any 
alcoholic  liquid,  the  presumption  is  that  the  symptoms  are  not  due  to 
intoxication.    When  the  alcohoHc  odour  is  perceptible,  the  symptoms 
may  still  be  combined  with  the  effects  of  apoplexy  or  concussion— a 
fact  which  can  be  cleared  up  only  by  a  history  of  the  case,  or  a  caretul 
examination  of  the  head  for  marks  of  violence.    In  poisoning  by  oinum 
there  will  be  a  strong  smell  of  this  drug  in  the  breath,  the  symptoms 
come  on  much  more  gradually,  and  are  marked  by  drowsiness  and 
stupor,  passing  into  complete  lethargy,  with  general  relaxation  ot  the 
muscles,  and  inability  to  walk.    In  poisoning  by  alcohol  there  is  either 
great  excitement  some  time  before  the  stupor,  which  comes  on  suddenly, 
or  the  person  is  found  in  a  state  of  deep  coma  a  few  minutes  after  having 
taken  the  poison.    In  poisoning  by  opium  the  face  is  pale,  and  the  pupils 
are  contracted  :    in  poisoning  by  alcohol  the  face  under  excitement  is 
more  commonly  flushed,  and  the  pupils  are  generally  dilated.  Anotnei 
fact  to  be  noticed  is,  that  while  perfect  remissions  are  rare  in  poisoning 
by  opium,  in  poisoning  by  alcohol  a  person  frequently  recovers  his 
senses  and  dies  subsequently.    When  coma  has  supervened,  the  Patient 
may  be  roused  by  a  loud  noise  or  a  violent  shock  m  either  case,  and 
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it  is  very  difficult  under  these  circumstances  to  draw  a  well-marked 
distinction.  The  odour  of  the  breatli,  or  an  examination  ot  the  liuicl 
drawn  from  the  stomach  by  the  pump,  may  then  show  which  poison 
has  been  taken :  but  the  treatment  is  tlie  same  in  both  cases.  In 
poisoninfr  by  carbolic  acid,  there  is  the  peculiar  odour  ot  the  acid  in 
the  breatli,  a  white  furred  or  shrivelled  tongue,  and  a  white  or  brown 
stain  about  the  angles  of  the  mouth.  ^ 

For  a  more  complete  analysis  of  the  position  vide  the  editor  s  work 
on  "  Differential  Diagnosis"  (Macmillan),  or  "  Lect.  on  Med.  Jurispr. 
(Churchill).    The  headings  of  what  is  there  fully  discussed  are— 

(1)  The  history,  if  obtainable,  may  decide  the  matter  off  hand. 

(2)  Note  the  'pupils ;  dilated — alcohol ;  contracted — opium  ;  un- 
equal— hemorrhage  into  or  injury  of  the  brain  ;  active  or  not  to 
light ;  if  inactive  the  case  is  serious,  whatever  be  its  precise  nature. 

(3)  Temperature:  raised — hemorrhage  into  pons;  lowered — signi- 
fies danger,  but  does  not  differentiate  the  soui-ce  of  it. 

(4)  Locahsed  paralysis,  as  opposed  to  general  helplessness,  suggests 
an  asymmetrical  lesion,  probably  hfemorrhage  or  softening. 

(5)  The  urine  should  be  examined  ;  will  differentiate  diabetes 
certainly ;  its  specific  gravity  may  suggest  cirrhotic  kidneys  with 
uremia  or  brain  mischief ;  and  blood  in  it  will  also  give  a  strong  line 
for  diagnosis. 

(6)  The  general  appearance  of  the  skin :  flushed  and  sweating 
(probably  alcohol),  cold  and  blue  (collapse  from  other  poison),  or  cold 
and  sweating  (opium). 

Treatment. — In  the  ordinary  forms  of  alcoholic  intoxication 
nothing  is  required  but  to  let  the  patient  sleep  it  off'  under  observation. 
If  coma  with  fixity  of  pupils  has  come  on,  the  stomach  should  be 
emptied,  and  hot,  strong  coffee  administered,  and  efforts  made  to  rouse 
the  patient.  It  is  the  activity  of  this  treatment  compared  with  the 
measures  required  for  apoplexy  that  render  the  diagnosis  so  important. 

Post-mortem  Appearances. —  i'he  inspector  must  be  careful  to 
smell  the  contents  of  the  stomach,  though  it  is  possible  that  the  smell 
may  have  disappeared. 

Alcohol  undoubtedly  acts  as  an  irritant  of  mild  degree  to  the 
stomach.  The  stomach  has  been  found  intensely  congested  or 
inflamed,  the  mucous  membrane  presenting  in  one  case  a  bright  red, 
and  in  another  a  dark  red-brown  colour.  When  death  has  taken  place 
rapidly,  there  may  be  the  peculiar  odour  of  some  form  of  spirits  in  the 
contents;  but  this  will  not  be  perceived  if  the  quantity  taken  was 
small,  or  many  hours  have  elapsed  before  the  inspection  is  made.  The 
brain  and  its  membranes  are  found  congested,  and,  in  some  instances, 
there  is  effusion  of  blood  or  serum  beneath  the  inner  membrane.  In 
a  case  in  which  a  pint  of  spirits  had  been  taken,  and  proved  fatal  in 
eight  hours,  black  extravasation  was  found  on  the  mucous  membrane 
of  the  stomach ;  but  no  trace  of  alcohol  could  be  detected  in  the 
contents  {Dub.  Med.  Press,  1,  293).  The  action  of  a  strong 
alcoholic  liquid  on  the  mucous  membrane  of  the  stomach  so  closely 
resembles  the  effects  produced  by  arsenic  and  other  irritants,  as  easily 
to  give  rise  to  the  suspicion  of  mineral  irritant  poisoning.  A  girl  was 
found  at  four  o'clock  in  the  morning  lying  perfectly  insensible  on  the 
floor.    She  had  had  access  to  some  brandy,  which  she  had  swallowed 
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from  a  quartern  measure  found  near  her  quite  empty.  She  had  spoken 
to  her  mother  only  ten  minutes  before,  so  that  the  symptoms  must  have 
come  on  very  rapidly.  She  was  seen  by  Adams  four  hours  afterwards 
She  was  then  quite  insensible,  in  a  state  of  profound  coma,  the  skin  cold 
and  covered  with  a  clammy  perspiration.  There  had  been  slight  vomiting. 
The  child  died  in  twelve  hours,  without  recovering  consciousness  from 
the  time  at  which  she  was  fii-st  found.  On  inspection,  there  was  con- 
gestion of  the  brain  and  its  membranes :  the  heart  and  lungs  were 
quite  healthy.  The  mucous  membrane  of  the  stomach  presented 
patches  of  intense  redness,  and  in  some  places  it  was  thickened  and 
softened  ;  portions  of  it  were  detached  and  hanging  loosely  in  the 
stomach  ;  and  there  were  patches  of  black  extravasated  blood  about  it.  It 
contained  a  greenish-coloured  liquid,  but  there  was  no  smell  of  brandy 
in  it,  neither  was  this  perceptible  in  the  breath  of  the  child,  four  hours 
after  the  alcoholic  liquid  had  been  taken.  A.t  first  it  was  suspected 
that  arsenic  had  been  administered ;  but  the  symptoms  were  not  those 
of  arsenical  poisoning,  and  neither  arsenic  nor  any  other  metallic 
irritant  was  present  in  the  contents  of  the  stomach.  Traces  of  alcohol 
were  detected  by  the  process  described  below. 

A  drawing  in  the  museum  at  Guy's  Hospital  furnishes  a  good 
illustration  of  the  local  action  of  alcohol :  the  whole  of  the  mucous 
membrane  of  the  stomach  is  of  a  brownish-red  colour,  and  highly 
corrugated.  No  other  liquid  largely  affecting  the  braui  has  so  intense 
a  local  action  on  the  stomach. 

Analysis. — When  a  large  dose  has  been  taken  and  the  case  has 
proved  rapidly  fatal,  the  contents  of  the  stomach  may  have  the  odour 
of  alcohol,  or  of  the  alcoholic  liquor  taken.  The  odour  is  not  always 
perceptible,  or  it  may  be  concealed  by  other  odours.  In  a  case  of 
poisoning  by  gin,  the  liquid  drawn  from  tlie  stomach  by  the  pump 
after  seven  hours  had  no  odour.  In  the  case  of  the  child  already 
related,  the  smell  of  brandy  had  entirely  disappeared  in  twelve  hours. 
The  whole  of  the  contents  or  of  the  suspected  liquid  should  be  distilled 
in  a  water-bath,  with  a  proper  condensing  apparatus  attached.  If  the 
liquid  has  an  acid  reaction,  it  should  be  first  neutralised  by  a  solution 
of  carbonate  of  sodium.  The  watery  liquid  obtained  should  be  mixed 
with  fused  chloride  of  calcium  or  anhydrous  sulphate  of  copper  in 
sufficient  quantity,  and  submitted  to  a  second  distillation  in  a  smaller 
retort,  by  a  water-bath.  The  liquid  resulting  from  the  second  distil- 
lation should  be  agitated  with  rather  more  dry  carbonate  of  potassium 
than  it  will  dissolve,  in  a  small  tube  provided  with  a  stopper,  and 
allowed  to  stand.  A  stratum  of  alcohol,  if  present,  will,  after  a  time, 
float  on  the  surface,  and  may  be  drawn  off  by  a  pipette  and  examined. 
Tests— 1.  Alcohol  has  a  hot  pungent  taste,  a  peculiar  odour,  and  is 
very  volatile.  2.  Absorbed  in  asbestos,  it  burns  with  a  pale  blue 
flame,  which  deposits  no  carbon  on  white  porcelain ;  and  when  burnt 
in  the  mouth  of  an  inverted  test-tube,  containing  a  few  drops  of  baryta, 
or  lime-water,  it  produces  a  well-marked  white  deposit  of  carbonate  of 
barium.  Carbonic  acid  and  water  are  the  sole  products  of  its  conibus- 
tion.  3.  The  liquid  becomes  green  when  boiled  with  a  few  drops  of 
a  solution  of  bichromate  of  potassium  mixed  with  sulphuric  acid. 
4.  The  alcoholic  liquid  is  made  alkaline  with  a  solution  of  potash  or 
soda,  warmed,  and  a  solution  of  iodine  in  iodide  of  potassium  is  added 
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until  the  liquid  is  brownish  yellow;  potasli  is  again  added  till  the 
liquid  again  becomes  colourless."  Sooner  or  later  iodoform  separates  as  a 
yellowy  scaly  precipitate;  which,  when  examined  under  the  microscope, 
is  seen  to  consist  of  six-sided  stars  and  rosettes. 

The  following  method  will  allow  of  the  detection  of  a  quantity  of 
alcohol  too  small  for  separation  by  the  process  above  mentioned.  Make 
a  mixture  of  strong  sulphuric  acid  and  a  saturated  solution  of  bichromate 
of  potassium :  moisten  with  this  mixture  a  few  fibres  of  asbestos,  and 
enclose  them  in  a  glass  tube  comnected  with  the  retort  or  flask  in 
which  distillation  is  carried  on.  For  this  purpose  a  flask  or  tube 
similar  to  those  used  for  detection  of  chloroform  vapour  will  be  found 
serviceable.  The  smallest  portion  of  alcohol-vapour  passing  over  the 
asbestos,  immediately  renders  it  green,  by  converting  the  chromic  acid 
into  chromic  chloride.  This  may  serve  as  a  trial  test  or  for  evidence, 
according  to  circumstances.  The  tube  may  be  removed,  and  the  con- 
densed vapour  collected  for  the  application  of  the  other  tests.  Ether 
and  methyl  alcohol  produce  a  similar  result. 

From  lapse  of  time,  the  eff"ect8  of  treatment,  or  absorption  and 
elimination,  there  may  be  no  trace  of  alcohol  in  the  stomach  or  intestines, 
nevertheless  the  j)erson  may  have  died  from  the  effects.  In  one  case, 
fatal  in  eight  hours,  no  alcohol  was  found  in  the  stomach  (p.  615).  One 
cause  of  failure  ma}'  sometimes  be  traced  to  the  distillation  being 
restricted  to  a  portion  of  the  contents.  It  is  advisable  to  distil  the 
whole,  as,  if  necessary,  the  distillate  or  the  residue  can  be  examined  for 
other  poisons. 

Fusel-oil  is  a  volatile  liquid  of  a  pale  yellow  colour,  lighter  than 
water  and  only  sparingly  soluble  in  it.  It  is  dissolved  by  alcohol  and 
ether  in  all  proportions,  but  not  readily  by  chloroform.  Water  separates 
it  from  its  ethereal  solution.  It  has  a  hot  burning  taste  and  an 
offensive  spirituous  odour,  which  is  very  persistent  and  peculiar  :  by 
this  it  may  be  distinguished  from  other  alcoholic  liquids.  It  is  inflam'- 
mable,  and  burns  with  a  pale  bluish  flame.  Like  alcohol,  ether,  and 
wood-spirit,  it  decomposes  chromic  acid,  producing  green  chromic 
oxide.    In  organic  mixtures  ether  might  be  used  for  its  separation. 

By  distilling  one  part  of  fusel-oil.  with  two  parts  of  acetate  of 
potassium  and  one  part  of  oil  of  vitriol,  an  ethereal  liquid,  amyl  acetate, 
is  produced,  which  is  used  in  confectionery  under  the  name  of  Essence 
of  J argonelle  Pear.  A  child  on  two  occasion  s  became  partially  comatose 
and  had  livid  lips  and  a  feeble  pulse,  after  eating  some  confectionery 
which  it  was  calculated  contained  about  one  drop  of  this  essence.  Hence 
its  use  is  not  without  danger  (Pharm.  Jour.,  November,  1851,  p.  214). 

Methylated  Spirit. — It  is  a  very  inflammable  liquid,  burning  with  a 
pale  blue  flame.  It  is  light  and  volatile,  readily  in  part  separable  from 
other  liquids  by  distillation  below  200°  F.  Its  odour  is  peculiar.  It 
mixes  with  water  and  alcohol  in  all  proportions.  Alcohol  containing 
one-tenth  part  of  it  (methylated  spirit)  is  rendered  so  nauseous  that  it 
IS  supposed  not  to  be  used  for  drinking  purpose"- 


during  distillation  will  detect  a  minute  quantity;  and  by  its  peculiar 
odour  ether  may  be  easily  distinguished  from  alcohol'  or  pyroxylic 
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spirit.  1.  Ether  is  liiglily  inflammable,  and  burns  with  a  yellow  smoky 
flame,  producing  carbonic  acid  and  water.  2.  When  shaken  with  an 
unequal  bulk  of  water,  only  a  small  portion  is  dissolved,  the  rest  floats 
on  the  surface.  If  taken  in  a  liquid  form,  it  may  be  separated  from 
the  contents  of  the  stomach  by  distillation,  and  the  product  rectified  by 
redistillation  with  dry  carbonate  of  potassium  at  a  temperature  of  about 
120°  F. 

Gases. — The  following  is  a  fairly  typical  case  of  stupidity  and 
foolishness  leading  to  death  : — 

At  an  inquest  held  in  May,  1904,  the  evidence  showed  that  a  Montgomei-yshire 
fanner  gave  his  son,  aged  four,  whisky  to  drink,  with  the  result  that  the  child  died 
in  convulsions.  The  jury  returned  a  verdict  of  death  from  alcoholic  poisoning, 
and  the  father,  who  admitted  that  his  children  were  frequently  given  beer  and 
spii-its  at  home,  was  censiu-ed. 

A  woman,  set.  41,  drank  straight  off  one  and  a  half  pmts  of  whisky  twenty-two 
overproof  ;  she  died  in  five  and  a  quarter  hours  (B.  M.  J.,  1,  1895,  p.  72). 

Two  pints  of  whisky  caused  death  in  eight  hours  in  an  adult  {Lancet,  1,  1897, 

^'  A^'child,  set.  3,  died  comatose  after  a  small  tea-cup  of  whisky  {Lancet,  2,  1899 
p.  63),  and  a  hoy  of  six  from  three  ounces  of  whisky  was  seized  with  spasms  and 
died  with  a  temperature  of  105°  F.  ()&/Vi.).  .  „  ioai 

On  poisoning  by  fusel  oil,  the  following  is  taken  from  the  Lancet,  2,  1901, 

^"  ^'^TThomas  B.  Futcher,  of  Johns  Hopkins  University,  records  in  the  Neiu  York 
Medical  Journal  of  August  3rd,  two  cases  from  the  clime  of  Professor  Osier  ot  the 
somewhat  rare  condition  of  poisoning  by  "  fusel  oil,"  an  ingredient  of  crude  spmts. 
The  cases  recorded  in  medical  literatm-e  are  very  few.  Di;  J- M.  Ora  I'eported  a 
case  at  St.  Thomas's  Hospital  in  1889  {Lancet,  2,  1889,  p^  122o)  and  Dr  J.  Swam 
(B.  M.  J.,  1,  1891,  p.  903)  recorded  a  fatal  case  at  33ristol  Eoy^  In  Wry  m 
1891  Fusel  oil  is  the  common  name  for  piimary  amyl  alcohol  (OsU-n  JJl)  mixea 
with  primary  and  secondary  propyl  alcohols.  In  England  it  goes  by  the  name  of 
-  faints,"  aid  can  be  obtained  gmtis  from  some  distilleries  Fusel  oil  ib  PoP^^fJy 
used  as  an  exteraal  appHcation  for  rheumatism.  It  is  obtained  from  fermented 
g  1  or  potatoes  by  'continuing  the  process  of  .^^'^1^1,^1'':^^^^^^ 

spirit "  has  ceased  to  distil  over,  and  forms  an  oily  hquid  with  .^J^'^r^'^^SJ^^^ 
taste  and  an  odour  said  to  resemble   argonelle  pear.    It  has  lutoxicatmg  and 
noisonous  piLerties  superior  to  those  of  ordinary  spirits,  and  is  said  to  be  known  m 
Lme  of  the  Northern  Luntries  of  Europe  to        consumers  of  co^^^^^^^^^ 
freouentlv  ask  to  be  served  with  a  "  glass  of  good  fusel.     The  two  cases  lecoraea 

faint  trace  of  albumin,  and  on  testmg  with  -^e^^^^g       ^^^^^^^  presence  of 
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was  discharged  on  the  sixth  day.    His  urine  had  a  dark  brown  "smoky  appear- 
auce  with  a  "  peculiar  aromatic  fruity  odour."  It  g-^ve  the  same  chenucf^^^^^^ 
for  sugar  as  did  the  urine  in  the  previous  case,  but  was  inactive  to  Pol™^ 

Meth^moglobin  was  also  present  in  the  lu-ine  pt^f J^^^^'^^^'^-'^^^Vf^  ,^™Lnni^^^^ 
The  sugar  disappeared  from  the  urine  during  the  second  day.  ihe  piesence  oi 
sugar  in  both  these  cases  was  a  peculiar  and  very  rare  feature. 


Poisoning  by  Paraldehyde. 
Source  and  Method  of  Occurrence— Tliis  drug,  of  a  very 

nauseous  taste  and  strong  odour,  is  now  official,  and  its  dose  as  a 
hypnotic  is  given  as  thirty  to  ninety  minims.  On  its  introduction  it 
was  thought  to  be  an  absolutely  safe  hypnotic ;  but  no  such  thing  does 
nor  can  in  the  nature  of  things  exist.  It  was  also  thought  that  its 
nauseous  taste  would  prevent  anyone  acquiring  a  habit  of  taking  it ; 
but  this  hope  has  likewise  proved  fallacious  {vide  a  case  fully  reported 
by  Dr.  F.  Ashby  Elkins  in  the  Edin.  Med.  Jour.,  July,  1893). 

Toxicity  and  Fatal  Dose. — It  must  be  admitted  that  its  toxic 
powers  are  but  feeble  :  thirteen  drachms  (Lancet,  2,  1900,  p.  875) 
and  three  and  a  half  ounces  {B.  M.  J.,  2,  1891,  p.  1254)  have  been 
given  without  fatal  effect,  but,  on  the  other  hand,  two  ounces  have 
proved  fatal  (Westcott,  "Extra  Pharm.,"  1904,  p.  65). 

Symptoms. — Vomiting,  nausea,  and  giddiness  are  the  most 
prominent  yet  reported.  In  Dr.  Elkins'  case  of  habit  the  man's 
condition  on  admission  was : — He  was  emaciated,  anaemic,  and  had 
an  exhausted,  harassed  look.  The  tongue  and  facial  muscles,  and 
also  the  hands,  were  very  tremulous,  and,  indeed,  he  was  generall}'- 
tremulous,  like  a  case  of  delirium  tremens.  His  gait  was  very  feeble 
and  unsteady,  and  all  his  movements  were  slow,  like  those  of  a  very 
tired  man.  The  heart's  action  was  weak  and  irregular,  the  cardiac 
sounds  being  often  difficult  to  hear,  and  the  sequence  of  events  difficult 
to  follow.  He  complained  of  palpitation.  The  pulse  was  seventy-four 
per  minute,  and  intermitted  eveiy  10-12  beats,  and  the  volume  of  the 
beats  was  unequal.  He  complained  of  stomach  derangement,  especially 
of  flatulence.  The  bowels  were  costive,  the  appetite  was  large,  and  he 
thought  the  paraldehyde  inci'eased  it.  He  complained  of  strange  feelings 
running  through  his  body,  some  of  which  he  described  as  "  sort  of 
shivers."  He  said  he  felt  restless  and  nervous  ;  and  he  was  very 
anxious  and,  indeed,  frightened  about  his  condition.  His  breath  smelt 
strongly  of  paraldehyde.  He  slept  badly,  had  hallucinations,  and  was 
like  a  man  in  the  early  stage  of  delirium  tremens. 

Analysis. — Vide  "  Brit.  Pharm."  tests  for  the  purity  of  the  drug. 

Cases. — In  1891,  a  supposed  case  of  suicide  by  paraldehyde  was  communicated 
to  Sir  Thos.  Stevenson  by  Bond.  A  lunatic,  to  whom  this  substance  was  being 
administered,  managed  to  retain  his  nightly  dose  in  the  mouth  and  secrete  it  till  he 
had  obtained  such  a  quantity  of  paraldehyde,  as  to  cause  fatal  effects  when  taken  in 
one  dose. 

Mackenzie  was  called  to  a  patient  who  hud  taken  three  and  a  half  ounces  of 
paraldehyde.  The  breath  smelt  strongly  of  the  liquid :  the  face  was  slightly  flushed, 
the  pupils  moderately  contracted,  and  quite  insensible  to  light ;  the  breathing  and 
pulse  were  rapid,  the  skin  warm.  The  woman  was  quite  unconscious,  and  her  body 
absolutely  hmp,  like  an  ansesthetised  person.  She  recovered  (1).  M.  J.,  1891,  2, 
p.  l'2o4).  Patients  may  habituate  themselves  to  the  use  of  large  doses  of 
paraldehyde. 
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The  folio-wing  is  from  the  Lancet,  2,  1902,  p.  673 : — 

A  woman  was  ordered  one  drachm  each  of  paraldehyde  and  syrup  of  orange- 
peel  and  water  to  one  ounce  ;  but  by  miaadventure  she  was  given  an  ounce  of  pure 
paraldehyde  at  12  midnight,  and  the  error  was  neither  discovered  nor  even 
suspected  until  some  seven  hours  afterwards.  Upon  being  given  the  incorrect 
draught  the  patient  struggled  violently,  and  was  with  great  difficulty  made  to  swallow 
it.  A  quarter  of  an  hour  later  the  breathing  became  somewhat  irregular  and  the 
patient's  mouth  and  larynx  full  of  a  thick  ropy  niucuR" ;  the  latter  was  all  swabbed 
out  and  the  breathing  then  greatly  improved.  As  the  patient  was  also  suifering 
fi"om  bad  stomatitis  it  was  now  thought  that  some  of  the  draught  (as  ordered)  had 
entered  the  lungs  during  the  struggling  when  it  was  administered.  At  1.15  a.m. 
the  breathing  was  still  rapid  and  irregular,  thii-ty-two  respii-ations  to  the  minute, 
but  the  pulse  was  fairly  strong  (114);  the  patient,  however,  half-choked  with 
mucus,  was  becoming  somewhat  cyanosed,  and  the  tongue  was  very  red  and  swollen. 
The  mouth  was  again  swabbed  out  with  relief.  The  patient  was  now  semi-conscious, 
fairly  sensitive  to  pain,  but  made  no  voluntary  movement.  However,  she  was  easily 
roused  b.y  shouting,  jjinching,  etc.  The  pupils  were  variable  in  size,  but  reacted 
both  to  light  and  to  accommodation.  At  2.15  a.m.  she  was  given  a  hypodermic 
injection  of  three  minims  of  liquor  strychnise  with  two  minims  of  tinctm-e  of  digi- 
talis, which  greatly  improved  both  the  respii-ation  and  cyanosis,  but  half  on  hour 
later  the  breathing  again  became  rapid  and  irregular,  with  long  inspii'ation  and  short 
expii'ation.  The  lips  were  pale  and  the  mouth  was  dry  and  free  from  mucus.  The 
pulse  was  regular  (124),  but  the  patient  was  quite  unconscious.  The  pupils  were 
contracted  and  the  corneal  reflexes  were  completely  lost.  At  3.30  a.m.  the  breathing 
was  still  shallow,  more  ropy  mucus  appeared  in  the  mouth,  the  pulse  was  still  124, 
but  the  patient  was  more  conscious  and  slightly  sensitive  to  pain ;  at  this  time 
there  was  an  involuntary  slight  action  of  the  bowels.  After  this  she  became  some- 
what restless,  tossing  about  and  moaning  occasionally ;  the  pupils  were  dilated  but 
jiot  reacting  to  light.  The  pulse  was  good  and  the  respu-ations  were  much  quieter, 
continuing  in  this  condition  imtil  7.30  a.m.,  when  she  again  became  cyanosed,  the 
pulse  feeble  and  rapid,  and  the  skin  hot  and  dry,  with  very  shallow  respirations.  At 
this  period  of  the  case  the  unfortunate  mistake  in  the  composition  of  the  draught 
was  discovered,  but  it  was  then  deemed  too  late  to  give  emetics  or  to  wash  out  the 
stomach,  so  amyl  nitrate  was  at  once  inhaled  and  five  minims  of  liquor  strychnise 
Avere  given  hypodermically,  followed  by  a  hot  co^ee  enema  ;  these  remedies  greatly 
improved  both  the  pulse  and  respiration,  but  the  patient  still  remained  somewhat 
cyanosed,  with  rapid  and  shallow  breathing.  She  was  then  given  diffusible 
stimulants  in  the  shape  of  ammonia  and  ether,  with  brandy  and  hot  water  by  the 
mouth,  but  as  these  were  swallowed  with  difficulty  brandy  (twenty  minims)  was 
subcutaneously  administered.  For  some  hours  she  continued  in  a  very  drowsy 
state,  the  temperature  reaching  100°  F. ,  with  a  pulse  rate  of  116  and  a  respiration  rate 
of  twenty-eight.  Still  being  unable  to  swallow  anything,  she  was  given  a  nasal  feed 
of  eggs,  mUk-and-brandy,  and  a  fiu'ther  hypodermic  injection  of  strychnine.  Later 
in  the  day  she  was  able  to  swallow  liquids,  but  at  night  the  nasal  feed  and  strychnine 
were  repeated.  In  spite  of  this  she  continued  to  be  drowsy  throughout  the  following 
night,  requiring  more  strychnine  early  in  the  morning  of  the  second  day,  but  after 
this  she  made  rapid  progress  and  was  able  to  take  plenty  of  nourishment  by  the 
mouth.  The  stupor  gradually  left  her  and  in  another  twenty-four  hours  she  had 
completely  recovered  from  the  evil  effects  of  the  undiluted  paraldehyde. 


Poisoning  by  Chloral  Hydrate. 
Source  and  Method  of  Occurrence— Chloral  hydrate  is  a 

solid  crystalline  substance,  produced  by  the  reaction  of  chlornie  on 
alcoholic  liquids,  and  the  subsequent  addition  of  a  small  quantity  of 
water.  It  has  a  peculiar  hot  nauseous  smell  and  taste.  It  is  much 
used  as  a  substitute  for  opium,  and  in  doses  of  twenty  to  thirty  grams- 
it  has  been  found  to  operate  as  a  sedative  and  hypnotic  without 
producing  any  stage  of  excitement.  It  has  been  given  in  very  large 
doses,  often  with  benefit,  but  at  other  times  causing  dangerous  symp- 
toms, followed  by  death.    Medical  men  who  have  taken  it  incautiously 
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have  died  from  its  effects.  Several  instances  of  this  kind  are  reported 
in  the  Med.  Times  and  Qaz.,  1871.  1,  p.  367.  The  deaths  have  been 
frequently  sudden,  and  no  remarkable  symptoms  have  preceded  dissolu- 
tion. Tlie  person  has  passed  from  sleep  into  death.  In  1891  there 
were  seven  deatbs  recorded  in  England  and  Wales  from  hydrate  ot 
chloral,  and  nine  in  1900,  of  which  eight  were  called  accident  or 
negligence — and  from  experience  the  editor  is  inclined  to  agree  with  this 
verdict. 

Toxicity  and  Fatal  Dose.— Chloral  hydrate  cannot  be  con- 
sidered in  itself  to  have  a  high  degree  of  toxicity,  but  in  diseased 
conditions  of  the  heart  it  is  a  dangerous  drug.  Its  deleterious  action 
seems  to  be  mainly  exerted  on  the  heart  {Lancet,  1871,  1),  but  its 
hypnotic  action  is  on  the  cortex  cerebri.  A  view  has  been  held  that  in 
the  blood  chloroform  is  evolved  from  it,  but  this  is  probably  incorrect. 
Urochloral  acid  would  seem  to  be  the  form  in  which  it  is  eliminated  by 
the  kidneys  (Mann). 

Three  grains  in  a  child  a  year  old  is  stated  to  have  caused  death 
("  Phil.  Med.  and  Surg.  Eep.,"  1871).  Thirty  grains  caused  the  death 
of  a  woman,  set.  30  (Lancet,  1871,  1,  p.  226).  A  dose  of  thirty  grains 
nlso  proved  fatal  in  thirty-five  hours  to  a  young  lady,  set.  20 ;  while  in 
a  case  mentioned  above  a  man  recovered  from  a  dose  of  160  grains 
taken  at  once.  Fuller  states  that  one  of  his  patients  took  150  grains, 
and  another  180  grains,  without  injury  {Lancet,  1871, 1,  p.  403  ;  see  also 
Husemann's  Jahresher.,  1872,  p.  509).  Richardson  states  that  the 
largest  dose  which  he  has  known  to  be  taken  was  120  grains.  It  pro- 
duced prolonged  and  dangerous  coma,  but  recovery  followed.  He 
looks  upon  this  as  a  safe  dose  for  an  adult,  distributed  over  twenty- 
four  hours  in  divided  quantities.  Taken  at  once  it  is  a  maximum  dose 
for  an  adult,  dangerous,  but  not  necessarily  fatal.  Beyond  120  grains 
the  danger  increases,  and  180  grains  may  be  considered  a  dose  that 
would  prove,  in  the  majority  of  cases,  positively  fatal  {Med.  Times  and 
Gaz.,  1871,  1,  p.  169).  Recovery  has  taken  place  after  a  dose  of  240 
grains  (jB.  M.  J.,  1892,  2,  p.  1055).  Even  larger  doses  may  be  taken 
by  those  who  habituate  themselves  to  the  use  of  chloral. 

There  appears  to  be  considerable  uncertainty  in  the  action  of  this 
drug,  even  when  similar  doses  are  given.  After  an  ordinary  dose  of 
twenty  or  thirty  grains  a  patient  has  slept  for  a  quarter  of  an  hour,  and 
has  then  awakened  with  a  sense  of  deadly  faintness,  the  lips  livid,  the 
face  pale,  the  pulse  scarcely  perceptible,  and  a  feeling  of  intense 
exhaustion  and  impending  dissolution,  mingled  with  delirium,  lasting 
for  five  or  ten  minutes.  It  ap])ears  to  exert  a  depressing  action  on  the 
heart,  and  in  cases  of  heart-disease  it  may  thus  cause  rapid  death 
{Lancet,  1871,  2,  p.  32).  It  is  probable  that  it  acts  in  what  might  be 
called  a  test  manner  on  the  heart,  quickly  affecting  an  unhealthy  one 
and  leaving  a  healthy  one  unaffected. 

A  syrup  of  chloral  six  grains  in  sixty  minims  is  official,  dose  half  to 
two  drachms  ;  this  is  tlie  only  official  preparation. 

Duration. — A  patient  may  die  in  a  few  minutes,  but  more  com- 
monly survives  for  a  few  hours.  Death  has  ensued  so  late  as  ten  and 
even  thirty-five  hours.  The  symptoms  of  drowsiness  appear  in  from 
ten  minutes  to  half  an  hour ;  after  this  the  patient  sleeps,  and  may  sleep 
several  hours  before  death  ensues. 
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Symptoms. — In  the  great  majority  of  cases  the  only  symptom  is  a 
quiet  sleep  which  gradually  deepens  into  coma  and  death.  A  lady  took 
six  doses  of  thirty  grains  each.  She  fell  into  a  sound  sleep.  Every 
attempt  failed  to  arouse  her,  and  she  slept  into  death.  The  principal 
post-mortem  appearance  was  great  congestion  of  the  cerebral  vessels 
(Med.  Times  and  Gaz.,  1871, 1,  p.  132).  In  another  case  a  lady  took,  in 
three  doses  at  intervals  of  four  hours,  seventy  grains  of  the  hydrate. 
In  two  hours  after  the  last  dose,  she  su{fered  from  severe  cramps  iu 
the  legs,  a  feeling  of  suffocation,  swimming  in  the  head,  and  iuabilit}' 
to  regulate  her  movements.  Four  hours  after  the  last  dose  her  face 
was  flushed,  the  eyelids  were  closed,  and  the  conjunctiv£e  were  injected  ; 
the  pulse  was  quick  (120)  and  bounding.  She  was  with  difficulty 
roused  either  to  speak'  or  take  food.  She  recovered  in  about  sixteen 
hours  {Med.  Times  and  Gaz.,  1870,  2,  435). 

A  patient  took  thirty  grains  of  hydrate  of  chloral  at  night.  He 
became  unconscious  almost  immediately  after  swallowing  the  draught — 
the  face  and  hands  turned  livid  and  cold,  and  breathing  took  place  only 
at  long  intervals,  indeed  for  about  five  hours  death  seemed  to  be 
impending.  He  recovered  next  day  (Lancet,  1870,  2,  p.  402).  A 
case  is  reported  in  the  same  journal  in  which  a  dose  of  160  grains  w§is 
given  by  mistake  to  a  hospital  patient,  a  middle-aged  man.  The  man 
slept  well  and  recovered  notwithstanding  the  large  dose  taken.  In  two 
cases  sudden  death  followed  ordinary  doses,  and  in  one  instance  ninety 
grains  introduced  into  the  rectum  produced  rapidly  insensibility,  and 
caused  death  in  three  hours  {Lancet,  1871,  2,  p.  466).  It  has  been 
observed,  in  reference  to  this  drug,  that  in  the  sleep  produced  by  it  the 
pupil  is  contracted,  but  that  it  immediately  dilates  on  the  person 
awaking.  In  other  cases  the  pupil  has  been  dilated  and  insensible 
to  light. 

Cases  of  accidental  poisoning  by  overdoses  of  chloral  are  very 
common.  In  these  cases  the  fatal  dose  is  rarely  known.  The 
usual  symptoms  are  profound  sleep,  passing  into  coma.  Breathing 
becomes  gradually  slower,  till  in  the  end  it  entirely  ceases.  Ihe 
pulse  becomes  rapid,  irregular,  and  weak.  There  is  complete  loss  of 
sensation,  with  great  muscular  prostration;  and  the  temperature 
falls  much  below  the  normal,  and  the  patient  often  sweats  profusely. 
It  is  probable  that  death  usually  takes  place  from  paralysis  of  the 
heart  Sir  Thomas  Stevenson  met  with  a  case  in  which  a  young  man 
barely  survived  a  dose  of  seventy  grains  :  he  became  idiotic,  and  never 

entirely  recovered.  -  i,  i. 

Treatment— The  stomach  should  be  emptied  by  the  tube  or  by 
an  emetic.  Warmth  is  of  the  utmost  importance  ;  it  should  be  main- 
tained by  hot  bottles,  and  the  body  should  be  surrounded  by  blankets 
underneath  which  friction  may  be  appHed.  Persistent  attempts  at 
rousing  the  patient  should  be  made  by  means  of  the  faradaic  current 
and  other  usual  methods.  If  the  breathing  fails,  artificia  respiration 
should  be  performed.  Hypodermic  injections  of  stryclmme  (one- 
twenty-fifth  of  a  grain)  have  been  recommended,  but  strychnine  is  not 
so  good  an  antidote  to  chloral  hydrate  as  chloral  hydrate  is  to  strychnine 
{vide  p.  359.  false  antngonism).  Stimulants  will  Pi'^^^^^^V^^^'t 
ether  hypodermically,  or  alcohol  by  mouth  or  rectum.    Hot  coffee  is 

useful  (Mann). 
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Post-mortem  Appearances.-There  is  nothing  at  all  clmrac 
teristic  to  be  found  on  autopsy  until  analysis  is  applied,  i here  may, 
however,  be  perceived  the  peculiar  odour  of  chloral  hydrate  m  tlie 

stomach  contents.  ,  .  ,  ^  n-  vi 

Analysis —Hydrate  of  chloral  is  a  white,  brittle,  crystalline  sohd, 
of  a  peculiar  odour  and  a  pungent  hitter  taste.  When  heated  on 
platinum  it  melts,  and  is  entirely  volatilised  without  combustion.  It  is 
not  inflammable.  Heated  in  a  close  tube,  it  melts,  and  does  not 
rapidly  solidify.  It  is  distilled  over  in  a  liquid  form,  and  after  a  time 
it  sets  into  groups  of  crystals.  It  is  soluble  in  water,  which  retains  it 
on  cooling.  The  solution  is  not  acid,  has  no  bleaching  properties,  and 
gives  only  a  faint  milkiness  on  boiling  with  a  solution  of  nitrate  of 
silver.  It  is  dissolved  by  strong  sulphuric  aild  nitric  acids,  without 
any  change  of  colour.  Potash  added  to  the  solution  converts  it  into 
chloroform,  and  into  formic  acid,  which  combines  with  the  alkali.  On 
boiling  it  with  potash  the  solution,  if  the  hydrate  is  pure,  acquires 
only  a  slight  yellow  colour.  When  boiled  with  auric  chloride  or  nitrate 
of  silver,  and  alcohoHc  solution  of  soda  is  added,  gold  or  silver  is 
immediately  precipitated.  It  decomposes  a  copper  salt  like  grape- 
sugar,  but  in  the  cold  potash  does  not  redissolve  the  precipitated  cupric 
hydrate. 

One  hundred  parts  will  yield  eighty-two  parts  of  chloroform.  It  is 
by  this  conversion  that  hydrate  of  chloral  may  be  detected  in  the 
contents  of  the  stomach.  The  liquid  should  be  rendered  alkaline  with 
potash,  and  the  mixture  heated  in  a  flask  by  a  water-bath.  The 
vapour  which  escapes  may  be  tested  for  chloroform  by  the  process 
described  on  p.  606. 

The  quantity  of  hydrate  of  chloral  present  in  a  strong  solution— 
e.g.,&  draught — maybe  approximately  determined  by  placing  a  measured 
quantity  of  the  solution  in  a  graduated  and  stoppered  burette,  and 
shaking  with  a  solution  of  soda.  On  allowing  the  mixture  to  stand 
the  chloroform  formed  by  the  decomposition  of  the  hydrate  of  chloral 
will  form  a  dense  layer  at  the  bottom.  Approximately  each  minim 
of  chloroform  separated  represents  two  grains  of  hydrate  of  chloral. 
By  adding  a  solution  of  soda  of  known  strength  to  a  definite  volume 
of  a  solution  of  chloral,  and  when  the  chloral  is  decomposed  titrating 
the  uncombined  soda,  the  jjercentage  of  chloral  in  a  dilute  solution 
may  be  determined.  A  hundred  grains  of  the  hydrate  when  distilled 
with  lime  yield  seventj'^  grains  of  chloroform. 

The  most  delicate  test  for  chloral  hydrate  seems  to  be  that  with 
ammonium  sulphide,  which  is  thus  described  by  Luif : — 

"If  to  a  solution  of  chloral  hydrate  a  few  drops  of  ammonium 
sulphide  be  added,  the  mixture  either  quickly  or  in  a  short  time, 
according  to  the  amount  of  chloral  hydrate  present,  becomes  opalescent, 
and  finally  acquires  a  yellowish  or  reddish  yellow  appearance,  an 
amorphous  precipitate  finally  settling  to  the  bottom  of  the  tube  ;  at  the 
same  time  a  peculiar  odour  is  developed.  This  test  is  an  extremelj' 
delicate  one." 

Cases.— In  1889,  a  man  was  convicted  of  murder  by  the  administration  of  hydi-ate 
of  chloral  m  beer  to  an  elderly  gentleman  (Manchester  Spring  Ass.,  B.  v.  Pardon). 
Insensibihty  quickly  supervened,  and  within  a  few  minutes  of  the  victim  being 
found  insensible  in  a  cab  he  died.    Chloral  was  detected  in  the  stomach  of  tho 
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deceased,  but  no  attempt  was  made  to  estimate  the  quantity  (B.  M.  J.,  1889, 
2,  p.  235).  In  1891,  a  man  was  accused  of  murdering  his  wifo  by  the  adminis- 
tration of  hydrate  of  chloral ;  but  he  was  acquitted,  there  being  no  evidence  that  it 
was  not  a  case  of  suicide.  Sir  Thomas  Stevenson  found  six  gi-ains  of  the  hydrate 
in  the  stomach  and  its  contents  {B.  v.  Wynne,  0.  0.  C,  October,  1891). 

On  June  Ist,  1904,  Mr.  Drew  held  an  inquest  on  a  maiden  lady  forty-three, 
who  had  taken  an  overdose  of  chloral,  qiiantity  unknown  She  was  fovmd  dead 
after  an  interval  of  about  twelve  hours. 


Poisoning  by  Chloralose. 
Source  and  Method  of  Occurrence. — This  drug  is  formed  by 

the  action  of  chloral  on  glucose  ("  Extra  Pharin."),  and  is  supposed  to 
be  much  safer  as  a  hypnotic  than  chloral  hydrate,  but  ill  eifects  have 
followed  its  use,  especially  in  large  doses.  A  dose  of  twenty  centi- 
grammes caused  very  unpleasant  symptoms  {Lancet,  2,  1895,  p.  684), 
and  also  eight  grains  have  done  so  {Lancet,  2,  1900,  p.  1803).  Vide 
also  Professor  Bradbury's  "  Croonian  Lecture,"  1899. 

Cases. — Dr.  G.  H.  Lang  records  the  following  case  in  the 
B.  M.  J.,  1894,  p.  233  :— 

"  I  found  the  patient,  a  middle-aged  woman,  lying  in  bed  in  a  semi- comatose 
condition.  She  showed  signs  of  ii-ritation  on  attempts  being  made  to  wake  her, 
but  she  could  not  be  roused  sufficiently  to  give  an  intelligible  answer  to  any 
question.  The  face  was  congested  and  bluish,  pupils  equal  and  somewhat  dilated, 
breathing  nonnal,  pulse  sixty,  regular,  fairly  fiill,  and  of  high  tension,  skin  warm 
and  moist.  On  a  table  by  the  bed  were  a  box  which  had  contained  cachets  of 
chloralose  (0-20  gi-ammes  in  each),  but  was  now  empty,  and  a  bottle  of  symp  of 
chloral,  from  which  about  5  vj.  were  missing'.  I  concluded  that  she  was  suffering 
from  poisoning  by  chloralose  or  chloral  or  both. 

"  As  it  appeared  that  the  amount  taken  might  be  large,  I  proceeded  to  wash  out 
the  stomach.  The  water  retm-ned  almost  clear  and  without  smell.  I  gave  an 
enema  of  hot  coffee.  Soon  after  this  she  became  sufficiently  conscious  to  tell  me 
that  she  had  taken  only  three  cachets,  and  that  she  had  often  taken  two,  and  on 
more  than  one  occasion  three,  cachets  without  ill  effects. 

"  On  visiting  her  later  I  foimd  her  quite  well  except  for  a  slight  headache.  She 
told  me  that  she  had  taken  hypnotics  for  many  years.  Once  before  she  had 
suffered  from  a  very  large  dose  of  chloralose,  but  quickly  recovered  after  an 
emetic  On  the  present  occasion  she  had  taken  two  cachets  at  1  a.m.  and  a  thu-d 
about  an  hour  later.  I  saw  her  at  4.30  a.ni.  She  thought  she  slept  for  a  short 
time  after  taking  the  cachets,  then  felt  very  ill  in  an  indefinite  way,  tried  to  open 
the  door,  which  was  locked,  but  fell  down  and  was  found  there  m  an  imconscious 

^''^M^^he  chloralose  which  she  was  in  the  habit  of  taking  was  made  by  Bain  & 
Fournier  of  Paris,  but  she  had  recently  obtained  a  fresh  supply  from  another  finn, 
and  two  of  the  cachets  taken  were  from  this  consignment.  The  contents  ot  one  ot 
them  weighed  between  grs.  iij.  and  grs.  iijss   that  is,  about  0-20  grammes.  _ 

"  There  is  nothing  in  the  symptoms  to  call  for  remark.  They  were  sufficiently 
grave  to  call  for  active  treatment.  The  quantity  taken-0-60  grammes  (grs  x  )-is 
the  full  dose  recommended,  but  she  had  previously  taken  as  much  without  ill  effects. 
The  untoward  symptoms  may  have  been  due  to  rapid  absorption  fi-om  the  empty 
stomach  or  to  impurity  in  the  new  supply." 

The  following  appears  in  the  Lancet,  2,  1900,  p.  1803,  reported  by 
Dr.  Douty : — 

"  I  was  called  at  about  twelve  midnight  to  a  young  woman  who  was  supposed 
to  be  in  a  fit.  She  had  gone  to  bed  at  1 1  p.m.  She  had  been  m  the  habit  of  in- 
dulging in  chloral  and  also  in  cocaine  at  home,  but  she  had  taken  very  httle  wMe 
at^Cs  A  physician  in  London  had  given  her  cachets  of  chloralose  eight  grains 
Seach  toteke  for  sleeplessness.    She  took  one  for  the  first  time  that  night.  I 
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found  her  in  great  distress,  unable  to  move  her  legs  or  her  arms,  with  a  feeling  of 
numbness  in  them,  the  numbness  being  more  marked  on  the  right  side.  She 
could  not  move.  Her  mind  was  clear,  but  her  speech  was  slow.  Her  pulse  was 
good.  She  recovered  in  five  or  six  hours.  A  week  afterwards  she  took  another 
cachet,  and  I  was  called  at  about  1  a.m.  by  her  friend,  who  slept  in  her  room 
because  she  would  not  answer  when  spoken  to  and  again  was  thought  to  be  in  a 
fit.  She  was  in  a  cramped-up  posture  of  emprosthotonos,  her  thighs  were  tightly- 
flexed  on  her  abdomen,  and  her  chin  was  forced  down  on  her  chest.  Eespiration 
was  almost  inappreciable  and  very  slow,  and  she  was  cyanosed.  Her  pulse  was 
eighty  and  faii'ly  good.  Her  extremities  were  not  cold.  She  was  quite  unconscious, 
and  I  could  not  rouse  her.  I  had  difficulty  in  overcoming  the  contraction  of  her 
limbs  and  neck,  but  having  done  so,  I  performed  artificial  respiration  for  half  an 
hour,  whilst  others  applied  very  hot  water  to  her  chest  and  head,  and  as  soon  as 
she  could  swallow  we  forced  down  some  brandy,  and  her  breathing  improved,  but 
was  very  slow.  In  an  hour  it  was  possible  to  get  a  grunt  in  reply  to  questions. 
She  remained  in  that  state  for  six  hours,  and  was  torpid  all  the  next  day,  then 
seemed  quite  herself  again.  The  small  extent  to  which  the  heart  seemed  affected 
on  each  occasion  quite  bore  out  Professor  Bradbury's  observations  in  his, 
experiments." 


Poisoning  by  Sulphonal. 
Source  and  Method  of  Occurrence.— It  is  dimethyl-metliane- 

diethyl-sulphone,  produced  by  the  oxidation  of  a  mixture  of  ethyl 
mercaptan  and  acetone  ("  Extra  Pharm.,"  1904),  It  is  now  official,  and 
its  dose  is  given  as  ten  to  thirty  grains.  It  is  supposed  to  be  a  Very 
safe  hypnotic,  but  accidents  have  occurred  from  its  administration,  and 
the  habit  of  taking  it  may  be  acquired.  No  case  of  its  homicidal  use  is 
yet  recorded,  nor  does  it  seem  a  likely  poison  for  a  murderer  or  ill- 
disposed  person. 

Toxicity  and  Fatal  Dose— In  the  Lancet,  1, 1904,  p.  219,  a  case 

of  recovery  after  365  grains  is  reported,  so  that  its  toxicity  is  decidedly 
slight.  The  editor  met  with  a  case  in  1904  in  which  about  eighty  grains 
decidedly  hastened  death,  though  it  is  doubtful  if  it  actually  caused  it. 
L>r.  Maidlow  reported  to  the  editor  a  case  in  which  "a  dipsomaniac, 
with  a  mixed  motive  of  suicide  and  a  desire  to  sleep  after  an  outbreak, 
twice  took  125  grains  m  ten  minutes,  the  only  result  being  sHght  stupor 
and  weakness  ot  the  legs."  &     &  ^ 

B.  M.  J.,  1,  1895,  p.  698,  recovery  after  between  five  and  six 
grammes. 

Symptoms.— Sulphonal  would  seem  to  have  an  especial  tendency 
to  upset  the  renal  function.  It  may  apparently  produce  ischuria 
ffftoq'  ^lbu"iinuna  and  h^matoporphyrinuria  {B.  M.  J.,  Epit.,' 
1,  1898,  p.  28  ;  also  Lancet,  1,  1904,  p.  564),  but  when  it  his  given 
rise  to  more  serious  symptoms  they  liave  commonly  been  of  a  cardio. 
depressent  type,  of  which  the  following,  reported  bv  Dr  TreJilipn 
Enfield  med.  Times,  3,  1900,  p.  78),  is^;  go':>d  llXl  l-  ' 

inso^n^k  ^iWent  JrS-:S^^^  ^  ^or 
spirit  and  water.    This  dose  secured  a  eood  ni^tl  rlf  5  . 

and  excitable  on  the  folio win^rv  and  tho  niff-Li^^^^  n-vitBh\^ 
the  sulphonal,  but  only  ■^  '^lA^L^'iflZ^^ 
next  mormng  was  ataxic,  and  reeled  about   atiVi  ZTa 

aiu-ium.  At  2  p.m.  she  suddenly  said  she  felt  shn       ^     ^^eadache  and  tinnitus 

M.J. — vox,.  U.  '  ""oracic 
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walls  scarcely  moving  in  respiration.  Now  and  then  she  gave  a  sliglit  sigh.  The 
heart's  action  was  feeble,  and  occasionallj'  intermittent.  The  pupils  were  dilated 
and  acted  very  feebly  to  light.  Comj)laint  was  made  of  bad  headache  and  noises 
in  the  head.  Stimulants  were  administered,  and  hot  water  bottles  packed  round 
the  patient.'  Two  injections  of  strychnine  one-tweiity-third  and  one-thii-tieth 
of  a  grain  were  given  within  a  few  hours  of  each  other,  alpo  mixture  of  ether, 
ammonia,  and  etrophauthus.  By  the  end  of  the  day  the  patient  was  httle  if  any, 
better  There  was  retention  of  urine,  which  was  relieved  by  the  catheter ;  the 
water 'was  dark-coloured.    The  heaviness  and  drowsiness  continued. 

The  same  treatment  was  continued,  and  the  next  day  she  was  better— only 
vomited  once  and  only  slight  diarrhoea.  The  cyanosis  was  lessening ;  plantar 
reflex  was  found  deficient ;  knee  jerk  normal ;  headache  bad,  but  the  noise  m  the 
ear  better.    Gradual  improvement  took  place,  and  m  a  few  days  she  was  well 


again. 


In  sulphonal  habit  disturbances  of  the  digestive  and  nervous  system 


occur 


In  the  B  M.  J.  Epit.,  1894,  the  following  paragraph  occurs, 
showing,  or  rather  tending  to  show— for  the  evidence  seeins  to  the 
editor  by  no  means  conclusive— that  sulphonal  may  fatally  affect 
the  kidneys : — 

be  attributed  to  ^''ff '  "i^ute  hemorrhages.    These  minute  changes 

necrosis  of  f^^l^^' Xftis  Ld  were  u?restioifably  due  to  the  sulphonal. 
represented  a  toxic  °f  P^^^^^' •  ^''^VS  and  smaU  friable  concretions 

There  was  -J^^4^//^Vcr^^^^^^  present  dm-ing  life  The 

an  the  scarred  cystic  duct.  .  v,|  ,   .      gg  in  a  woman,  and  after  the 

poisoning  occmn-ed  liei.  as^n  o^^^^  patient,  and 

prolonged  use  of  the  d^^^^  ^^^^P  accelerated  the  result.  Durmg 

S:ror:iTo?iau£^^^^^^^ 

«  o^SntS W  W  ^of  fulphonal  should  be 
had  recoui-se  to  with  great  caution. 

The  following  fatal  ending  to  the  sulphonal  habit  is  from  the 
^""SATTavioTrndlDr.  J.  Sailer  have  puMished  an  mteresting  case 

The  case  was  that  of  a  woman,  aged  ^  y-Wo  yeais  ----       '  ^^^^ 

presenting  symptoms  f  ./^^^/^X.^ulpZ^forlome  time,  the  dose 
she  had  been  in  the  habit  of  taking  ^^^Pf  "  .  .  ^^le  evil  results 
being  fifteen  grains  per  diem,    ^he  was 

likely  to  follow  the  continued  us  of  t^^  ^^^^  ^^.^^ 

mental  confusion,  marked  msomnia  ^^f^f^^^^^^^t  Colour  (h'Lmato- 

I  sxs: = » of  K'^s  — - 
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The  control  of  the  sphincters  was  lost.  Cutaneous  sensibility  was  not 
affected.  The  paralysis  spread  rapidly  upwards,  and  death  resulted 
from  cardiac  failure.  Spectroscopic  examination  of  both  urine  and 
blood  disclosed  the  presence  of  hsematoporphyrin.  At  the  necropsy 
the  following  conditions  were  revealed  :  Fatty  degeneration  _  was 
l)resent  in  the  lieart,  liver,  and  kidneys.  The  spleen  was  filled  with  a 
greenish  pigment,  both  free  and  within  the  lymphoid  corpuscles,  the 
fibrous  trabecnhe  were  greatly  increased  in  size,  and  the  lymphoid 
follicles  were  extremely  well  developed.  Excessive  pigmentation  was 
found  also  in  the  lymphatic  glands  of  the  body  and  in  the  lungs.  No 
notable  morbid  changes  could  be  found  in  the  spinal  cord  or  brain. 
Cases  of  sulphonal  poisoning  are  rare,  and  a  case  like  the  above  in 
which  the  necropsy  disclosed  lesions  of  a  characteristic  nature  in  the 
various  viscera  of  the  body  is  rarer  still,  and  possesses  much  importance 
both  from  a  diagnostic  and  pathological  standpoint.  It  is  interesting 
to  note,  however,  that  heematoporphyrinuria — an  indication  of  serious 
alterations  taking  place  in  the  blood — from  the  use  of  sulphonal  is 
nowadays  less  frequent  than  in  the  earlier  days  of  the  use  of  sulphonal, 
when  the  drug  was  not  always  obtained  in  a  state  of  purit3\" 

Analysis. — If  a  little  dry  sulphonal  is  heated  in  a  test-tube  with 
charcoal  or  iron  in  powder,  the  odour  of  mercaptan  is  given  off;  if  iron 
is  used,  the  subsequent  addition  of  hydrochloric  acid  to  the  residue 
liberates  sulphuretted  hydrogen.  If  a  little  dry  sulphonal  is  melted, 
and  the  heat  is  continued  until  the  clear  liquid  boils,  the  addition  of 
pyrogallol  produces  a  brown  colour  with  evolution  of  mercaptan 
{Mann).    Vide  also  B.  P.  (1898)  tests  for  the  purity  of  the  drug. 

Cases. — In  1889,  Sir  Thomas  Stevenson  was  consulted  in  a  case  of  sulphonal 
poisoning,  which,  occurred  in  the  practice  of  Blatherwick.  A  lady,  set.  40,  a  dipso- 
maniac, took  a  dose  of  sulphonal,  estimated  at  forty  or  fifty  grains.  She  was  seen 
twelve  hours  later,  when  her  condition  was  as  follows  :  extreme  drowsiness, 
awakened  with  difficulty,  and  soon  relapsing  into  somnolence;  surface  pale  and 
ashen  in  hue  ;  limbs  flaccid,  with  gi-eat  loss  of  muscular  power ;  eyelids  closed ; 
pupils  moderate  in  size  and  acting  slowly  to  light;  pulse  120,  small;  respiration 
quick,  shallow,  and  at  times  almost  imperceptible ;  tongue  coated,  no  vomiting; 
very  offensive  odour  of  body  and  breath.  No  ui'ine  was  passed  for  twenty-four 
hours,  when  it  was  drawn  off,  but  no  sulphonal  could  be  detected  in  it.  The  patient 
was  with  difficulty  made  to  swallow,  and  retained  fluids  in  the  mouth.  She  could 
be  made  to  speak  slowly,  and  with  slurring  of  the  words.  She  recovered  in  forty- 
eight  hours. 

Dillingham  has  also  recorded  a  case  of  poisoning  by  sulphonal.  An  elderly 
woman  took  ninety  grains  by  mistake  one  evening.  At  3  a.m.  she  was  foimd  in  a 
semi-comatose  state,  which  quickly  passed  into  stupor  with  stertorous  breathing. 
The  pulse  was  almost  imperceptible,  and  the  extremities  cold.  There  was  well- 
marked  want  of  control  over  the  muscles,  the  face  was  drawn  to  the  right  side,  and 
the  right  eyelid  dropped.  Pupils  normal.  She  would  doze  for  a  few  minutes,  and 
then  open  her  eyes,  but  recognise  no  one.  Urine  normal.  She  recovered  under 
treatment,  but  the  partial  paralysis  of  the  face  and  want  of  control  over  the 
muscles  continued  for  ten  days  {3£ed.  Record,  December  13th,  1890). 

Sixty  grains  produced  very  serious  symptoms  {B.  M.  J.,  2,  1898,  p.  808),  and  120 
grains  caused  a  patient  to  become  veiy  cold  and  livid,  and  the  pupils  to  become 
fixed  and  dilated  {Ibid.  p.  1337).  ^ 

At  a  meeting  of  the  Liverpool  Medical  Association,  December,  1898,  Dr  G-. 
Lovell  Gulland  read  a  paper  in  which  he  narrated  a  fatal  case  where  the  patient 
had,  without  the  knowledge  of  his  medical  adviser,  taken  thirty  grains  of  sul- 
phonal every  night  for  about  six  weeks.  About  a  week  before  his  death  he 
developed  ataxia  of  the  extremities,  lassitude  and  drowsiness,  and  then  hnemato- 
porphynnuria,  and  died  somewhat  suddenly.   The  post-mortem  examination  showed 
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no  very  marked  gross  lesions  beyond  fatty  degeneration  of  the  heart  and  stasis  in 
all  the  organs,  but  when  these  were  examined  microscopically  the  principal  change 
was  found  to  be  necrosis  of  the  secreting  epithelium  of  the  kidney,  and  certam 
degenerations  in  the  liver  and  suprarenal  capsules.    Dr.  Gulland  proceeded  to 
discuss  the  clinical  history  of  chronic  sulphonal  poisoning,  and  to  point  out  the 
differences  between  this  and,  on  the  one  hand,  the  temporary  by-offects  after  a  single 
medicinal  dose  of  the  drug,  and  on  the  other  the  symptoms  of  acute  poisoning  from 
a  large  single  dose.    The  pathology  of  both  acute  and  chronic  poisoning  was 
descrihed,  and  special  stress  was  laid  on  the  kidney  changes  which  were  common 
to  both  chronic  and  acute  forms,  and  which  the  author  believed  to  have  at  least 
as  much  to  do  with  the  fatal  issue  as  the  action  of  the  di-ug  as  a  blood  poison.  In 
regard  to  the  treatment  of  acute  poisoning,  it  was  pointed  out  that  it  was  essential 
to  remove  as  much  as  possible  of  the  insoluble  drug  from  the  alimentary  tract,  and 
also  to  keep  up  free  diuresis,  whilst  in  the  chi'onic  form  the  free  use  of  alkalies  was 
insisted  on.    The  paper  terminated  with  a  discussion  of  the  cases  in  which  sulphonal 
should  not  be  given,  these  being  especially  cases  where  there  was  constipation, 
great  prostration,  or  kidney  disease,  and  with  a  plea  for  the  more  careful  and 
discriminating  use  of  the  drug  {B.  M.  J.,  2,  1898,  p.  1821).          ,  ^  , 

The  following  is  a  curious  case,  and  certainly  suggests  that  sulphonal  cannot  be 

very  dangerous : —  -,„•,■,    i  i 

"  A  man-ied  woman,  aged  thirty-seven,  separated  from  her  husband  owmg  to  her 
habits  of  intemperance,  had  been  abstemious  under  moral  restraint  for  about  three 
months  when  on  May  24th,  1895,  she  showed  signs  of  an  approachmg  attack  of 
alcohoU'sm.    She  was  watched  carefully  for  a  time,  but,  owmg  to  illness  and 
removal  of  her  attendant,  she  was  left  in  charge  of  a  maid.    Her  first  dose,  on  June 
1st  was  about  one  pint  and  a  half  of  methylated  spirit,  partly  procured  from  a 
lamp  in  the  house  ;  then  two  pennyworth  of  the  same  was  obtained  from  a  lamp 
shop  (about  six  ounces),  the  di-uggists  in  the  district  having  received  notice  not  to 
serve  her   Thereupon  her  thirst  seemed  to  be  so  exti-eme  that  she  resorted  to  some 
painters,  from  whose  can  of  turpentine  she  took  a  drink.    She  next  discovered  a 
bottle  containing  100  tabloids  of  sulphonal,  containing  five  grams  m  each,  which 
had  previously  been  taken  from  her,  and  which  she  had  i-eceived  by  post ;  these  she 
chewed  tip  in  her  mouth  one  after  another  till  she  had  swallowed  fifty-three  (equal 
to  265  grains).    About  5  p.m.  the  same  day  she  was  found  by  the  maid  (who  had 
unfortiinately  been  obUged,  owing  to  domestic  duties,  to  leave  J^r  a  great  deal  to 
herself)  in  a  state  of  stupor  on  the  floor,  and  was  earned  to  bed.    At  11.16  p.mj^ 
was  summoned  to  her,  and  found  her  sleeping  on  her  side  with  her  knees  drawn 
un  and  the  pupils  slightly  contracted  and  insensible  to  bght.    When  roused  she 
smiled  graciously  and  kpsed  off  to  sleep  again ;  she  W  once  to  raise  herseH  m 
Sd  when  she  fell  powerlessly  back  again.    Next  day  the  legs  were  found  to 
be  exTended,  and  th^e  soles  of 'the  feet  were  arched  in  a  state  f .  e-t--e  flexiom 
The  bowels  were  confined.    She  slept  fi-om  5  p.m.  on  June  1st  tdl  5  a.m.  on  the 
4th-si^ty  hours -and  did  not  regam  speech  till  the  7th  and  the  power  of  loco- 
n  otion  t  U  the  9th.    This  case  is  interesting  as  showing  the  irritation  Produced  to 
Te  p  antar  branches  of  the  post-tibial  nerve,  presumably  ^7  the^u^^^^^^^^ 
the  long  period  that  elapsed  before  the  toxic  flexion  of  the  soles  made  itsell 
manifest,  thus  showing  the  slowness  of  the  action  of  the  drug. 

The  following  is  from  the  B.  M.  J.,  Epit.,  2,  1898,  p.  332  :— 
«  Wien  {Berl.  Klin.  Woch.,  September  2Gth  1898)  relates  a  f^taU%°*f  ^J^^^^ 
poisoning  in  a  woman,  aged  thii-ty-two,  suffenng  from  P™;-    .^^^j^^  ,1 

wTtb  no  ill  effect  When  the  sulphonal  was  discontinued  the  patient  fiad 
Snd  vomitfng,  and  later  paralysis  and  h^matopoiThyrmui-ia  were  noted.  It 
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later.  The  piilse-rato  fell  towards  the  end  to  sixty-eight  as  a  result  of  ch&u^eB 
in  the  myocardium.  At  the  necropsy  atoxic  nephritis  and  cystitis  were  found,  ihe 
heart  muscle  showed  degenerative  changes,  and  the  pericardial  sac  contained  an 
excess  of  fluid.  The  author  maintains  that  the  great  danger  in  sulphonal  poisoning 
lies  in  the  irreparable  changes  found  in  the  heart.  In  the  stomach  there  were 
email  hfemorrhagic  erosions,  and  the  organ  presented  an  hour-glass  contraction  due 
to  old  ulceration.  Nine-tenths  of  the  cases  of  fatal  sulphonal  poisoning  have 
occurred  in  women.  Although  the  number  of  cases  of  poisoning  by  sulphonal  is 
smaU  considering  the  frequency  vnth  which  it  is  used,  yet  precautions  must  be 
taken.  The  use  of  this  agent  must  be  as  limited  as  possible,  and  intermissions  ot 
even  foui-  or  five  days  are  too  short.  The  author  thinks  that  when  symptoms  of 
poisoning  have  already  appeared  transfusion,  or,  failing  that,  infusion,  of  saline 
solution  should  be  tried.  Camphor  should  be  used  in  case  of  the  least  threatening 
of  cardiac  iailui-e.  Efforts  should  be  made  to  promote  the  excretion  of  the  sulphonal 
by  diuresis,  etc." 


Poisoning  by  Trional. 

The  editor  is  unable  to  find  a  fatal  case  of  trional  poisoning,  but 
the  following  shows  its  danger  : — 

"  Dr.  Warren  Coleman,  of  New  York,  records  in  the  Medical  News  of  July  28th, 
1900,  a  rare  and  interesting  case  of  acute  poisoning  by  trional.  The  syraptoms  of 
poisoning  by  this  di'ug  have  been  said  to  consist  of  vertigo,  loss  of  equilibration, 
ataxia,  nausea  and  vomiting,  diarrhoea,  stertorous  breathing  and  cyanosis,  tinnitus 
aurium,  hallucinations,  and  hsematoporphyrinuria.  The  case  recorded  by  Dr. 
Coleman  is  that  of  a  woman,  aged  thirty-five  years,  who  was  suffering  from  a  mild 
delirium  brought  on  by  an  excessive  indulgence  in  champagne  and  alcoholic  drinks 
for  several  days.  Six  tiional  powders  (of  fifteen  grains  each)  were  ordered  to  be  taken, 
one  every  half-horn-  for  two  hours.  Tlie  patient  became  drowsy  and  sleepy,  and  on 
the  third  day  it  was  found  difficult  to  rouse  her.  There  were  no  disturbances  of 
respiration  or  circulation  to  be  detected  by  ordinary  clinical  examination.  In 
answer  to  questions  she  replied  that  she  was  "  dizzy  and  sleepy."  Her  speech  was 
thick,  and  she  walked  with  difiiculty,  the  gait  being  ataxic.  She  showed  no  sensory 
disturbances,  and  the  urine  was  free  from  htematoporphyrin.  Upon  inquiry  it 
appeared  that  she  had  taken  trional  far  in  excess  of  the  prescription  and  to  the 
extent  of  nine  drachms  (540  grains)  in  seventy-two  houi's,  the  original  prescription 
having  been  repeatedly  made  up  at  the  stores.  The  patient  was  ordered  a  saline 
pui'ge,  and  she  gradually  recovered  from  her  state  of  trional  intoxication.  The  above 
case  shows  that  trional  is  free  from  excessive  depressing  effects  even  when  taken 
in  maximal  medicinal  doses,  and  that  even  when  by  accident  enormous  doses  are 
taken  the  result  need  not  be  necessarilj'-  fatal.  The  development  of  hsematoporphy- 
rinuria should  always  be  looked  upon  as  a  danger  signal  in  cases  of  administratiou 
of  trional  or  sulphonal,  and  the  use  of  the  drug  should  be  discontinued  until  this 
symptom  has  passed  away.  Attention  may  be  here  recalled  to  a  case  of  the 
sulphonal  habit  ending  fatally  which  was  recently  recorded  in  these  columns  " 
{Lancet,  2,  1900,  p.  751). 

And  in  the  Lancet,  1,  1903,  p.  1096,  is  recorded  recovery  from  125  grains. 


Poisoning  by  Thalline. 
Source  and  Method  of  Occurrence.— A  body  of  similar  origin 

and  uses  to  antipyrine,  and  of  similar  danger.  A  case  is  recorded  in 
which  nine  grains  proved  fatal  ("  Extra  Pharm.,"  1904,  p.  196).  The 
dose  is  said  to  be  three  to  five  grains. 


Poisoning  by  Bbomofoem. 

Source  and  Method  of  Occurrence.— B  romoform  is  the  bromine 
analogixe  of  chloroform  ;  it  is  a  colourless,  sweet  liquid,  gaining  a  great 
reputation  as  a  sedative  in  whooping  cough,  but  has  all  the  same  to  be 
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given  with  care.  It  is  only  slightly  soluble  in  water,  and  hence  not 
infrequently  the  last  dose  in  a  bottle  contains  a  poisonous  dose. 

Cases. — An  inquest  was  held  at  Lancaster  concerning  the  death  of  a  httle  girl 
five  years  old,  the  daughter  of  the  iuiii-mary  porter.  It  seems  that  thh-ty-six 
minims  of  hromoform  were  put  in  a  mixture  made  up  with  mucilage  and  water, 
and  the  child  died  after  the  .  last  dose  had  heen  taken.  The  theory  was  that  the 
whole  of  the  hromoform  had  heen  left  at  the  bottom  of  the  bottle  and  taken  in  the 
last  dose  from  its  not  having  been  shaken,  as  du-ected.  The  report  is  rather  meagre, 
and,  as  this  is  said  to  be  the  first  recorded  case  of  bromofoi-m  poisoning,  it  would  be 
well  if  a  fuller  account  were  given  {Lancet,  2,  1S98,  p.  1816). 

The  following  is  reported  in  the  Lancet,  1,  1899,  p.  119,  by 
Dr.  Evans  : — 

In  the  early  part  of  last  year  my  partner's  five  children  were  suffering  from 
pertussis,  and,  other  remedies  failing,  he  decided  to  try  hromoform,  one  and  a  half 
drachms  of  which  were  put  in  a  mixture  made  up  to  eight  ounces  with  mucilage 
and  water.  The  eldest  gu-1,  aged  eight  years,  took  one  tablespoouful,  and  the 
others  smaller  doses  according  to  their  ages.  For  four-  or  five  days  they  took 
the  medicine,  and  were  so  benefited  by  it  that  it  was  discontniued.  On  the 
sixth  day,  about  4.30  p.m.,  I  was  sent  for,  as  my  partner  was  out,  and  on 
arriving  I  found  the  eldest  girl  in  the  following  critical  condition.  She  was 
lying  in  a  wholly  unconscious  state,  snoring  deeply.  Both  pupils  were  strongly 
contracted,  and  hardly  reacted  to  hght.  The  conjunctival  reflexes  were  almost 
lost,  the  pulse  at  the  wrist  was  scarcely  perceptible,  and  the  heart-sounds  were 
very  weak.  The  face  was  pinched,  and  the  lips  were  blue.  I  gave  two  draclims 
of  ipecacuanha  wine,  which  produced  fairly  free  vomitmg,  and  foUowed  this  up  by 
a  hypodei-mic  injection  of  Jgth  of  a  grahi  of  strychnine,  and  apphed  hot  flannels  over 
the  heart.  As  the  improvement  in  the  child's  condition  was  very  slight,  I  gave  an 
iniection  of  two  drachms  of  wliisky  under  the  skin  of  the  chest  and  an  enema  of 
strong  coffee.  The  pupds  were  now  more  dilated,  and  the  pulse  was  Letter  m 
sti-ength  and  quality;  and  though  stiU  unconscious,  the  patient  s  general  condition 
had  improved.  Her  father  then  retui-ned  and  drew  my  attention  to  a  peculiar 
sweetish  smeU  which  was  evolved  fi-om  the  vomit  and  breath,  and  on  inquu-y  we 
received  the  following  particulars  of  the  onset  from  the  mother.  The  girl  had  a 
violent  fit  of  coughing  at  3  p.m.,  and  was  given  a  dose  of  the  hromoform  mixture, 
the  last  in  the  bottle.  She  then  lay  down.  From  half  to  thi-ee-quarters  of  an  horn- 
later  her  mother  heard  loud  snoring  issuing  from  the  room,  and,  bemg  unable  to 
rouse  the  child,  sent  for  me.  About  8  p.m.  the  patient  recognised  her  father  and 
seemed  to  be  improving.  At  10  p.m.  there  was  a  change  for  the  worse  ;  the  cha- 
?S  of  L  res'Ltion^owever,  Changed  from  the  loud  snormg.to  a  -  t  sighing, 
becommg  so  feeble  that  we  resorted  to  artificial  respu-ation  Owing  o  he  ecur- 
rence  of  the  symptoms,  we  suspected  that  some  of  the  di-ug  must  be  left  m  the 
stomach  which  we  accordingly  washed  out  with  an  ordinary- syphon  pump,  and 
notTced  that  ?he  water  which"^  Jetur-ned  had  the  same  sweetish  ^-^U 
the  child's  breath  retained  for  several  days.  The  remammg  t^'eftment  through 
Z  night  consisted  in  putting  the  patient  near  open  yndow^  w^^^^^^^^ 
gradually  recovered,  and,  with  the  exception  of  a  yeiy  bad  headache  the  next  daj  , 
she  did  not  seem  much  the  worse  for  her  misadventuie. 

The  next  two  from  the  B.  M.  J.,  1,  1900,  p.  1283  :— 
«' A  number  of  children  m  the  same  house,  and  of  neariy  the  same  age,  were 
Lemg  treated  by  me  for  whooping  cough  with  half-minim  doses  of  ^rom°form 
thref  times  a  dly,  suspended  in  mucilage  of  tragacanth.  ^hen  called  to  two  ^^^^ 
the  childi-en  about  12.30  p.m.  I  found  them  unconscious,  Ij^^g.^ide  by  side  with 
Wth  smeUing  strongly  of  b.omoform,  with  ff^es  pale  eyes  closed  pupils  co^^^^^ 
tracted  and  limbs  flaccid.  The  resphation  was  feeble  m  the  elder  child  (aged  toui) 
and  ste£^^^^^^^^  younger  (age'd  two)..  About  12.40  V  -^-  ^-^lf^^^^ 
the  vounjjer  chUd,  and  artificial  resphation  was  resorted  to,  and  a  few  mimites 
Me/artifi cial  respiration  had  to  be  l-esorted  to  for  the  elder.  I  gave  each  of  the 
children  about  half  a  teaspoonful  of  brandy  hypodermica  ly,  and  tl^f^  ^^^^f  JJ^Jf^ 
ions  of  stiTchnine  each  at  intervals  of  fifteen  minutes,  to  the  elder  a  two-huiidieata 
of  ^gmin  and  ^^^^^^  younger  a  four-hundredth  of  a  grain  each  time.  I  thoroughly 
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washed  out  their  stomachs  two  or  three  times  ^^^t^^otja  er  fol W 

coffee,  some  of  tlio  latter  being  allowed  to  remain  m  ^^^^..^^  omach     ihe  young^ 

child  raUied  first,  and  began  to  breath  spontaneously  at  er  an  hour        a  haii  s 

artificial  respiration.    The  interval  was  about  the  same  m  the  f'^^^ 

cldld,  but  he  remained  drowsy  and  stupid  for  some  hotrrs     ^^^^f^S^^  ^ 

nurse's  account,  the  children  had  then-  doses  about  8  ^-^^ '^^^^  ^^^l  wakened  at 

in  the  bottle.    Shortly  after  this  they  were  put  to  bed  and  on  bemg 

11  a.m.  they  were  giddy  and  confused  and  staggered      ^^fi^' "^^^Xn  I 

time  onwards  the  Vmptoms  graduaUy  developed  until   12.30  p.m.,  when  i 

^''"^  The  bromoform  must  have  accumulated  at  the  bottom  of  the  bottle  through  its 
not  having  been  properly  shaken  up  each  time;  but  even  on  this  hypothesis  it  is 
hard  to  see  how  the  children  could  have  had  more  than  three  or  foui-  mmuns  each 
of  pure  bromoform  in  a  dose  of  a  teaspoonful."        „        ^   .  ^  lono  Tn 

A  fui-ther  non-fatal  case  is  to  be  found  m  the  B.  M.  J.,  1,  1901,  p.  1202.  in 
this  case  one  drachm  of  bromoform  was  put  in  a  foui'-ounce  mixtui'e,  and  it  was 
again  the  last  two-drachm  dose  that  proved  nuschievous. 

The  editor  feels  that  the  suhstance  cannot  be  looked  upon  as  very 
poisonous,  though  the  doses  recorded  are,  in  a  sense,  all  very  small 

Analysis.— If  necessary,  bromoform  can  be  tested  by  similar 
methods  to  those  used  for  chloroform  {q.v.,  p.  606). 


Poisoning  by  Acetanilide  or  Antifebrin. 
Source  and  Method  of  Occurrence— This  drug  is  a  direct 

aniline  derivative,  and  is  now  official  in  doses  of  one  to  three  grains. 
It  is  antipyretic  in  its  action.  It  is  by  no  means  free  from  risk,  though 
actual  death  from  its  use  is  not  common.  Hitherto  those  that  have 
occun-ed  have  been  either  accidental  or  due  to  carelessness. 

Symptoms. — Toxic  symptoms  have  frequently  followed  the  adminis- 
tration of  acetanilide  (antifebrin)  even  in  medical  doses,  but  cases  of 
fatal  poisoning  must  be  rare. 

The  first  fatal  case  occurred  in  1896  (Pharm.  Jour.,  2, 1896,  p.  14). 

The  victim,  Ada  "Waterhouse,  set.  22,  took  a  "Daisy  powder  "  at  1  p.m.  Seen  in 
less  than  five  minutes,  and  then  said  that  the  headache  for  which  she  had  taken  the 
powder  was  worse,  and  said  she  felt  as  though  she  would  go  out  of  her  mind. 
Screamed,  went  into  a  sort  of  fit,  and  said,  ' '  Hold  me ;  I  must  be  going  to  die."  Was 
conscious  at  intervals  when  not  convulsed.  At  1.30  Dr.  Chesnutt  saw  her.  Then 
dying.  Face  very  cyanosed.  Artificial  respiration  brought  back  colour  and  improved 
respiration,  slowing  it  and  making  it  less  laboured.  Pulse  very  rapid,  thready,  and 
uncountable.  Gave  rational  answers.  Intense  pain  in  legs.  No  conviilsions  from 
1.30  to  1.45,  when  she  was  much  better.  But  she  died  about  2  p.m.,  i.e.,  in  one  hour. 
Convulsions  unlike  those  of  stiychnine. 

Mr.  J.  C.  Loam,  chemist,  said  he  sold  the  powder,  which  was  one  of  a  consign- 
ment from  Messrs.  Ellis  &  Co.,  Holbeck  New  Mills,  Leeds.  He  had  had  only  one 
previous  complaint.  Dr.  Chesnutt  said  there  was  no  doubt  in  his  mind  that  death 
was  due  to  poison  by  the  "  Daisy  powder."  He  had  obtained  similar  powders  froin 
the  same  chemist  and  had  analysed  them  in  conjunction  with  the  latter,  and  found  it 
answer  to  the  tests  for  antifebrin,  and  he  found  that  the  three  powders  all  varied  in 
weight,  an  evidence  of  gross  negligence  on  the  part  of  the  dispenser.  The  certificate 
of  Mr.  J.  J.  Beynes,  public  analyst  for  the  East  Biding,  was  then  put  in.  It  con- 
firmed generally  the  doctor's  evidence.  He  had  also  pui'chased  twenty-one  powders 
and  weighed  them,  and  the  weights  varied  fi'om  4"60  to  10'89  grains,  and  that  they  con- 
sisted of  pure  acetanilide.  From  that  it  appeared  that  the  powders  were  most  variable 
in  weight,  and  that  great  carelessness  had  been  shown  in  weighing  them.  Verdict, 
"  Death  by  misadventure." 

The  official  dose  at  that  time  was  three  to  ten  grains,  it  has  now 
been  reduced. 
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In  B.  M.  J.,  1, 1898,  p.  1539,  a  death  from  two  such  Daisy  Powders 
is  reported,  and  in  the  same  journal,  vol.  2,  1898,  a  discussion  on  the 
suhject  is  published. 

On  January  26tli,  1900,  an  inquest  was  held  at  Liverpool  on  a  little  girl, 
set.  6  years  10  mouths,  who  died  from  taking  a  "  Daisy  Powder."  The  dhections 
■were  that  it  was  to  have  half  a  powder,  but  by  mistake  took  a  whole  one. 

Dr.  Baxter  said  he  found  the  child  breathing  with  great  difficulty,  with  lips  and 
skin  very  blue  in  appearance.  He  had  no  doubt  the  chUd  died  from  paralysis  of  the 
centre  of  respiration,  caused  by  taking  too  much  of  the  powder.  He  did  not  think 
it  was  sufficiently  stated  that  the  powders  were  not  for  young  children.  In  his 
opinion  a  whole  powder  would  he  sufficient  to  produce  the  death  of  a  child  of  such 
age  as  the  deceased. 

A  case  is  described  by  Dr.  Philip  King  Brown  in  the  American 
Journal  of  the  Medical  Sciences  for  December.  A  man,  aged  thirty- 
seven  3'ears,  was  given  sixty  grains  of  acetanilide  in  six  powders  for 
headache,  and  he  took  them  all  within  a  few  hours.  When  seen  by  his 
medical  attendant  (after  what  interval  of  time  is  not  stated)  he  was 
slightly  delirious  and  complained  of  pain  in  the  liead  and  in  the  left 
umbilical  region.  There  were  pyrexia,  rapid  heart,  marlied  constipation, 
slight  jaundice,  nausea,  and  vomiting.  Calomel  in  small  doses  followed 
by  salts  produced  a  copious  but  bloody  motion  and  the  urine  was  dark 
red.  On  the  following  day  he  was  admitted  to  hospital.  The  pulse  was 
seventy-eight,  soft  and  compressible;  the  temperature  was  100"2°F. ;  the 
lips  and  nails  were  extremely  cyanotic  ;  and  there  was  slight  jaundice. 
He  complained  of  pain  in  the  left  side  of  the  abdomen  and  there  was 
tenderness  in  the  ejjigastrium  and  in  the  region  of  the  left  kidney. 
The  skin  was  moist  and  the  gums  were  bluish.  The  urine  was  strongly 
alkaline  and  deep  red — nearly  black.  The  colour  was  shown  to  be  due 
to  hsematoporphyrin.  There  was  a  small  sediment  which  contained 
granular  casts.  On  boiling,  a  large  coagulum  formed.  On  the  day 
after  admission  only  150  cubic  centimeters  of  urine  were  passed  ;  after 
this  there  was  complete  suppression.  There  was  great  thirst,  which 
was  quenched  with  milk,  but  soon  everything  that  was  given  was 
rejected  and  rectal  feeding  had  to  be  adopted.  Though  nothing  was 
given  by  the  mouth  for  days  the  vomiting  continued.  Cough  and 
expectoration  were  persistent.  There  was  slight  delirium  and  the 
reaction  of  the  pupils  to  light  became  more  and  more  sluggish  ;  in  the 
end  the  pupils  were  widely  dilated.  The  reflexes  were  first  exaggerated, 
then  they  gradually  disappeared.  The  extremities  were  constantly  cold. 
The  temperature  fell  slowly  to  normal  on  the  fourth  day  and  was  sub- 
sequently subnormal,  reaching  95-6°  in  the  rectum  on  the  evening  before 
death,  wliich  took  place  on  the  eighth  day  of  the  illness.  There  was  alter- 
nately constipation  and  diarrhoea,  and  forty-eight  hours  before  death  and 
twenty-seven  hours  after  the  suppression  of  urine  blood-colouring  matter 
andbroken-down  blood  cells  were  constantly  in  the  fseces,  which  previously 
were  blood-stained  only  occasionally.  The  heart  began  to  fail  on  the 
fourth  dnj.  The  skin  became  more  and  more  jaundiced.  On  the  fifth 
day  after  admission  mucous  casts  were  passed.  Examination  of  the 
blood  showed  destruction  of  the  red  corpuscles,  which  finally  were 
reduced  to  1,166,000  per  cubic  millimeter,  while  the  leucocytes  were 
66,450  and  the  nucleated  red  cells  22,150.  The  alkalinity  of  the  blood 
was  diminished  by  eighty  per  cent. 
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Post-mortem  Appearances— At  the  necropsy  on  the  above  case 
acute  nephritis  and  intestinal  catarrh  were  found,  but  nothnig  to 
account  for  the  niel^na  {Lancet,  1,  1902,  p.  243).  This  nephritis  is, 
however,  not  at  all  suggestive  even,  of  poisoning  by  antifebrin,  to  which 
no  characteristic  appearances  can  yet  be  ascribed. 

Analysis.— Antifebrin  may  be  extracted  from  acid  aqueous  solu- 
tion by  ether  or  chloroform. 

Sulpho-vanadic  acid  produces  a  brownish-red  colour,  winch  changes 
to  dirty  gi'een.  If  a  drop  of  a  solution  of  potassium  dichromate  is  mixed 
with  a  drop  of  strong  sulphuric  acid  ,  on  a  colour-slab,  and  a  fragment 
of  antifebrin  added,  a  red  colour  which  changes  to  brown  and  then  to 
dirty  green  is  produced.  Boiled  with  an  aqueous  solution  of  potash, 
antifebrin  is  decomposed  into  aniline  and  potassium  acetate,  which 
may  be  respectively  recognised  by  appropriate  tests.  Antifebrin  may 
be  "distinguished  from  antipyrin  by  the  absence  of  reaction  on  the 
addition  of  ferric  chloride  (Mann). 

An  aqueous  solution  of  antifebrin  treated  with  bromine  water  gives 
a  yellowish  white  precipitate  insoluble  in  dilute  caustic  potash,  thus 
distinguishing  it  from  a  somewhat  similar  precipitate  obtained 
with  bromine  water  from  aqueous  solutions  containing  phenol  or 
salicyhc  acid. 

Poisoning  by  Exalgine,  or  Methyl aoetanilide. 
Source  and  Method  of  Occurrence. — This  is  another  coal  tar 

derivative  used  as  an  analgesic  and  sedative,  it  is  not  official,  its  dose  is 
stated  to  be  half  to  one  or  two  grains  and  consequently  it  is  distinctly  a 
dangerous  drug  for  the  public  to  play  with.  Several  cases  have  been 
recorded  of  unpleasant  effects  ;  for  instance,  eight  grains  caused  fainting 
and  sense  of  dying  {B.  M.  J.,  1, 1899,  p.  1518),  and  only  five  grains  caused 
complete  unconsciousness  for  three  hours  {Lancet,  1, 1895,  p.  1807).  The 
following  case  is  reported  in  the  Lancet,  2,  1899,  p.  890,  the  patient 
took  150  grains  as  was  afterwards  ascertained : 

A  Chinese  male  adult  was  taken  to  th.e  Government  Civil  Hospital,  Hong-Kong, 
on  July  Slst,  at  11  a.m.,  by  Ms  friends,  who  stated  that  he  had  taken  some  medicine 
out  of  a  tin  purchased  in  the  towu,  and  this  tin  they  produced.  It  was  the  usual 
one-ounce  tin  stamped  with  the  words  "  Exalgine  "  and  "Merck."  The  patient  was 
quite  unconscious,  intensely  livid,  with  pin-point  pupils  and  a  f uU  boimding  pulse. 
His  temperature  was  100-8°  F.  He  had  vomited  once.  He  was  given  thirtj'-  grains 
of  saHcylic  acid  by  the  nasal  tube  and  one-fiftieth  of  a  grain  of  atropia  hypodermi- 
cally,  and  was  put  to  bed.  He  remained  in  much  the  same  condition,  so  two  hours  later 
he  was  given  one-hundredth  of  a  grain  of  atropia,  with  small  quantities  of  milk  and 
strong  coffee.  The  urine  was  examined  and  contained  one-fifteenth  albumin.  During 
the  night  he  again  had  one-hundredth  of  a  grain  of  atropia.  Next  morning  he  was 
out  of  danger  though  his  colour  and  pupils  were  not  quite  normal,  but  the  urine  was 
now  free  from  albumin.  He  was  somewhat  weak  for  several  days  and  his  tempera- 
tiu-e  varied  between  normal  and  10()"8°,  though  this  might  have  been  due  to  the 
primary  syphilis  from  which  he  was  found  to  be  suffering.  He  apparently  purchased 
and  took  the  medicine  to  open  his  bowels,  though  it  was  found  impossible  to  ascertain 
why  and  where  he  bought  it. 

The  case  {supra)  of  symptoms  from  five  grains  was  as  follows  : 

A  single  woman,  aged  thirty,  extremely  thin,  was  under  my  care  for  severe 
asthma  and  consequent  insomnia.  On  May  3rd  of  this  year  she  was  given  by  a 
friend,  without  my  knowledge,  five  grains  of  exalgine.  Within  five  minutes  "  she 
screamed  out,  becoming  perfectly  stiff."    Twenty  minutes  later,  when  I  saw  her, 
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she  was  profoundly  unconscious,  her  respiration  being  very  shallow  and  infrequent 
and  rapidly  failing.  The  lips  and  finger-tips  were  markedly  cyanosed  and  the 
extremities  were  cold;  the  pupils  were  widely  dilated  and  fixed;  the  knee-ierks 
were  absent ;  the  pulse  was  uiuety-five,  small  and  feeble.  One-fifth  of  a  grain  of 
apomorphine  was  given  at  once,  but  failed  to  produce  emesis.  Free  stimulation 
with  brandy  and  coffee,  vigorous  flagellation,  faradaisation,  and  occasionally  artificial 
respiration  were  employed  for  three  hours,  at  the  end  of  which  time  the  cyanosis  had 
nearly  disappeared  and  respiration  was  fairly  well  established.  The  patient,  when 
roused,  was  incoherent  and  failed  to  recognise  her  surroundings,  rapidly  relapsing 
into  unconsciousness.  About  au  hour  afterwards  there  was  an  evident  tendency  to 
heart  failure,  the  pulse  dropping  repeatedly  below  fifty  and  becoming  ii-regular  and 
feeble.  Ether  was  given  at  regular  intervals  hypodermically.  Nine  hours  after 
taking  the  drug  the  pulse  and  respiration  were  both  good,  the  pupils  reacted  well, 
and  the  knee-jerks  were  present.  No  urine  could  be  drawn  off  with  a  catheter.  The 
next  day  the  patient  was  perfectly  well  except  for  aphonia,  which  lasted  for  some 
hours.  The  points  of  interest  in  the  case  appear  to  be  the  rapidity  of  the  onset  of 
the  toxic  effects  and  the  evident  danger  in  giving  even  moderate  doses  of  exalgine — 
a  respiratory  poison — to  asthmatics. 


Poisoning  by  Antipymn  (Phenazonum). 
Source  and  Method  of  Occurrence. — This  is  another  coal  tar 

derivative  introduced  into  medicine  for  its  power  of  reducing  fever. 
It  is  a  very  powerful  and  dangei  oiis  drug,  at  any  rate  for  self-adminis- 
tration, and  nnmberless  cases  of  unpleasant  and  even  dangerous 
symptoms  arising  from  its  use  have  been  recorded,  and  several  deaths. 
It  has  not  yet  been  used  for  homicidal  purposes. 

The  drug  itself  is  official  as  phenazonum,  and  its  dose  is  given  as 
five  to  twenty  grains,  but  the  editor  feels  that  doses  over  ten  grains  are 
distinctly  risky,  he  having  met  with  very  distressing  trouble  from  a  dose 
of  ten  grains  only,  though  happily  the  case  did  not  terminate  fatally. 

lodo-,  bromo-,  ferri-,  and  sali-pyrin  are  non-official  combinations  of 
it ;  hypnal,  pyramidon,  and  tussol  are  also  fancy  names  for  compounds 
of  it. 

Symptoms. — These  vary  materially  in  individual  cases,  hut  one 
common  note  runs  through  them  all,  viz.,  extreme  collapse,  coldness 
and  depression  of  the  heart's  action.  The  following  supplies  a  typical 
example.  It  is  reported  in  a  letter  to  the  B.  M.  J.  for  1896,  vol.  1^ 
p.  269.  The  editor  can  fully  endorse  Dr.  Hayes'  remarks  at  the  end 
of  his  letter. 

On  January  18th,  1896,  P.  L.  aged  twenty-four,  was  suffering  from  "  neui-algia  " 
(seK-diagnosed).  On  the  advice  of  his  brother-in-law,  whose  wife  was  under  treat- 
ment for  a  nervous  complaint,  and  who  was  taking  fifteen  gram  doses  of  antipyrin 
P.  L.  applied  to  a  chemist  for  ten  grains  of  antipyrin.  This  was  taken  m  the  shop  at 
the  time.  Within  a  quarter  of  an  hour  after  taking  the  dose  the  patient  felt  very  ill 
When  I  saw  him  shortly  afterwards  his  face  was  cyanosed,  his  lips  and  nose  swoUen 
and  blue,  and  his  eyes  almost  closed  fi-om  sweUing  of  the  eyehds.  His  skm  was 
cold  and  clammy  ;  he  was  sweating,  and  his  pulse  was  128,  veiy  weak  small,  and 
compressible.  The  pupils  were  widely  dilated.  He  was  very  much  alarmed,  and 
expressed  himself  as  being  in  fear  of  impending  death.  He  had  been  sick  previous 
to  my  seeing  him,  but  the  vomited  matter  appeared  to  have  been,  from  tus  descrip- 
tion, simply  a  little  mucus  mixed  with  saliva.  He  walked  to  my  consulting-room, 
distant  nearly  a  mile  fi'om  where  the  dose  was  taken.  I  at  once  administered  a 
draught  containing  five  grains  of  carbonate  of  ammonia,  one-faltieth  ol  a  gram  ot 
digitalin,  one-fiftieth  of  a  grain  of  strychnine,  and  half  an  ounce  of  vmum  aurantn. 
I  got  him  to  lie  down,  and  in  the  course  of  the  next  quarter  of  an  hour  his  condition 
ininroved  so  far  as  the  symptoms  of  cardiac  depression  were  concerned.  iHe.  pulse 
erew  fuller  and  steadier,  the  feeling  of  faintness  passed  off,  and  he  expressed  him  sell 
IsfeeHng  better.    He  was  still  perspiring  freely,  and  the  pupils  were  moderately 
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dUated.  After  resting  for  half  an  hour  ho  went  home,  and  I  advised  him  to  go  to 
bed  and  stay  there  for  the  next  twonty-four  hours.  fact  that 

In  reporting  this  case  I  cannot  too  forcibly  draw  attention  to  the  iact^  that 
autinvrin  is  a  dangerous  drug,  and  the  careless  and  casual  way  m  which  Patients 
areKsed  to  take  "  an  antiga-in  powder';  by  utterly  irresponBibk 
be  too  stronelv  condemned.  I  am  sure  it  is  not  putting  the  case  too  stiongiy  to  say 
that  antipyrought  to  be  scheduled  as  a  poison,  only  to  be  ^-P^-'l  ^XcT^  5 
order  fi'om  a  qualified  and  registered  medical  practitioner  being  pioduced.  1 
would  als°  beg^to  draw  attention  to  the  fact  that  by  combmmg  some  preparat  on 
of  ammonia  (the  spiritus  ammon.  aromat.  answers  very  well)  with  antipyi'in,  the 
latter  drug  can  be  prescribed  with  less  fear  of  unpleasant  and  alarming  sequelae 
than  by  using  it  alone.  This  may  appear  to  be  a  small  matter,  but,  bearing  m 
mind  that  it  is  the  fashion  at  present  to  prescribe  almost  every  drug  m  tabloia 
form,  it  is  worth  remembering. 

Vide  also  B.  M.  J.,  epit.  2,  1899,  p.  7.  ^       i  i 

Analysis. — Antipyrin  may  be  extracted  by  chloroform  from  both 

acid  and  alkaline  solution,  but  it  is  preferable  to  alkalise  before 

shaking  out. 

Tests. — With  ferric  chloride  a  dark-red  colour  is  produced,  which 
is  destroyed  by  mineral  acids  in  excess.  AVhen  antipyrin  is  heated 
with  a  solution  of  bleaching-powder  a  brick-red  precipitate  is  formed. 
If  a  little  potassium  nitrite  is  dissolved  in  water,  and  excess  of  strong 
sulphuric  acid  is  added,  the  nitrous  acid  set  free  produces  a  green 
colour  with  antipyrin ;  this  test  is  common  to  all  pyrazolones.  The 
urine  from  patients  taking  antipyrin  yields  the  ferric  chloride  reaction 
on  simple  addition  of  the  reagent.  Antipyrin  is  precipitated  by  most 
of  the  alkaloidal  group  reagents  (Mann). 

Cases. — For  a  case  of  severe  rash,  etc,  following  antipyrin,  vide 
Lancet,  1,  1897,  p.  309. 

Poisoning  by  Phenacetin. 

Source  and  Method  of  Occurrence. — This  drug  is  another 

coal  tar  derivative  with  antipyretic  and  analgesic  qualities  ;  its  oflficial 
dose  is  five  to  ten  grains ;  it  is  said  to  be  free  from  unpleasant 
effects,  but  all  the  same  three  doses  of  eight  grains  each  caused  very 
alarming  symptoms. 

J.  H.,  aged  forty,  on  the  morning  of  July  23rd,  1895,  complained  of  neuralgic 
headache.  He  was  ordered  powders,  which  were  subsequentlj^  ascertained  to  be 
phenacetin  eight  grains,  every  thi-ee  hours.  He  took  the  third  dose  about  5  p.m. ,  and 
shortly  afterwards,  while  at  his  tea,  he  began  to  feel  very  ill ;  his  wife  noticed  that  his 
face  was  very  pale.  He  was  taken  upstairs  with  difiBculty  and  put  to  bed.  When  seen 
soon  afterwards  he  was  complaining  of  shivering,  inspiratory  dyspnoea,  and  profuse 
sweating  from  the  forehead.  The  face  was  of  a  dark,  almost  mahogany  colour, 
somewhat  swollen;  on  the  back  of  each  hand  was  a  wheal  of  similar  colour, 
pyriform  in  shape,  with  the  apex  at  the  styloid  process  of  the  radius,  and  the  base 
extending  from  the  metacarpo-phalangeal  joint  of  the  thumb  to  that  of  the  third 
finger.  The  shirt  was  thrown  open  at  the  neck,  disclosing  another  wheal  of  much 
lighter  colour  on  the  right  shoulder,  about  the  size  and  shape  of  the  palm  of  the  hand. 
There  were  no  wheals  anywhere  but  on  these  exposed  portions  of  the  body.  At 
intervals  the  patient  had  sudden  jerking  of  the  whole  body.  He  was  extremely 
anxious,  and  afraid  that  he  was  about  to  die. 

The  mercury  would  not  rise  in  a  thermometer  graduated  down  to  95'' ;  pulse 
very  feeble,  100,  regular.  There  was  a  systolic  mitral  mui-mm-,  and  sibilant  and 
sonorous  rhonchi  all  over  the  chest.    The  urine  appeared  on  inspection  to  be  normal. 

The  points  of  interest  in  the  case  were  the  distribution  of  the  rash  only  on  portions 
of  the  body  exposed  to  the  air,  the  extreme  depressii)n  of  the  temperature,  and  the 
profuse  perspiration  from  the  forelioad,  with  dryness  of  the  rest  of  the  skin.  He 
was  well  next  day  {JJ.  M.  J.,  1,  189G,  p.  140). 
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For  another  case,  where  sevent3'-five  grains  were  not  fatal  vide 
B.  M.  J.,1,  1904,  p.  545. 

For  tests  for  phenacetin  vide  Squires'  "Comp.  to  Brit.  Pharm.," 
1899. 

Poisoning  by  Veronal. 
Source  and  Method  of  Occurrence. — This  drug  is  a  urea 

derivative — diethyl-mahmyl-uren,  a  white  crystalUne  powder  (extra 
Pharm.).  It  is  a  typical  synthetic  compound  introduced  as  a  soporific, 
said  to  be  four  times  as  powerful  as  sulphonal. 

The  following  is  the  only  recorded  case  of  poisoning  by  it,  but 
doubtless  others  will  occur  in  future. 

The  patient  was  a  woman,  set.  19,  and  Dr.  Fernandez  thus 
describes  her  symptoms  : — 

"  Oil  December  13tli,  1903,  I  found  her  in  what  appeared  to  be  a  sound  eleej). 
With  some  difficulty  she  could  be  roused,  but  relapsed  immediately.    The  pupils 
reacted  to  light.    As  time  went  on  the   symptoms   gradually  subsided  and 
by  midnight  I  was  able  to  learn  from  her  that  she  had  taken  something  to  make 
her  sleep,  but  of  what  character  that  something  was  she  absolutely  refused  to  tell 
me.    It  was  not  until  the  next  morning  that  I  became  acquainted  with  the  drug  in 
question  when  I  received  from  her  husband  a  box  of  veronal  cachets,  each  con- 
taining eight  grains,  which  had  been  found  in  her  room.    I  saw  her  again  the 
same  day,  when  she  had  apparently  quite  recovered,  having  slept  soundly  through- 
out the  previous  night.    An  erythematous  rash  appeared  all  over  the  body.  There 
was  a  great  amount  of  irritation  of  the  skin,  especially  of  the  face,  which  presented 
a  very  swollen  appearance.    There  was  little  or  no  elevation  of  temperature  and 
the  symptoms  passed  ofl  in  the  coiu-se  of  three  days  with  the  aid  of  sedative  lotions. 
On  the  21st  I  was  again  called  to  see  the  patient,  whom  I  found  suffering  from  the 
following  symptoms  :  tenderness  in  the  right  mastoid  region  with  enlargement  of 
the  glands  around  ;  a  thick  ceruminous  discharge  fi'om  the  right  ear ;  a  temperatm-e 
of  100°  F.  ;  the  tongue  strawberry  coloured  and  pointed  ;  and  a  pulse  of  125.  She 
appeared  to  be  in  a  very  drowsy  condition  but  assured  me  that  she  had  not  taken 
any  more  veronal.    Eefusing  absolutely  to  take  any  form  of  liquid  medicine  I 
ordered  her  sulphate  of  quinine  tabloids,  each  containing  two  grains,  to  be  taken 
every  three  hoiu-s.    This  I  did  more  as  a  "placebo"  than  anj^thing  else  The 
next  day,  the  22nd,  the  patient  had  periodical  attacks  of  delirium  alternating  with 
periods  of  semi-coma  in  which  she  lay  on  her  back  with  her  eyes  half  open. 
There  was  also  a  peculiar  scarlatinif orm  rash  over  the  face  and  arms ;  the  bowels 
were  obstinately  confined.    On  the  23rd  the  patient  was  about  the  same.  Fearing 
the  symptoms  might  be  due  to  some  obscui-e  brain  lesion  (due  to  a  sun  attack  in 
Jersey)  I  called  in  further  advice,  but  could  not  obtain  any  decided  opinion.  On 
the  24th  the  patient  was  still  about  the  same,  the  temperature  ranging  from  normal 
to  101°.    Constipation  was  obstinate  even  after  two  enemata  and  half  an  ounce  of 
castor  oil  in  capsule  had  been  given.    Having  great  suspicion  that  the  patient  was 
still  taking  veronal  by  means  of  trickery  I  again  impressed  the  husband  to  redouble 
his  efforts  to  find  out  whether  this  was  so.    This  he  did  by  the  very  ingenious 
method  of  teUing  the  muse  that  my  orders  were  for  the  patient  to  be  moved  into  an 
adjoining  room  on  account  of  the  light  and  ventilation  and  whilst  teUmg  thishe  had 
fuU  view  of  his  wife  by  standing  in  front  of  a  looking-glass  and  pretending  to  brush 
his  hair.    It  was  not  long  before  he  noticed  the  patient  trying  to  get  her  hand 
beneath  the  mattress  and  on  going  immediately  to  the  bedside  he  discovered  that 
his  wife  had  another  bottle  of  veronal  tablets  concealed  there.    On  each  of  the 
subsequent  visits  the  patient  implored  me  to  give  her  some  more  ot  t^e  Oi-ug 
even  going  so  far  as  to  thi-eaten  if  I  did  not  comply  with  her  wish.    With  the  aid 
of  a  strong  purgative  and  regular  nourishment  recovery  was  very  speedy  ;  all  tne 
symptoms  disappeared  except  those  of  the  skin,  which  still  remamed  m  a  rough 
con(htion.    On  the  29th  she  was  able  to  leave  London  for  the  country.  Before 
leaving  she  gave  me  the  following  information.  ,    ,    ,  j  j;„„i 

"  A  few  days  before  I  first  saw  her,  December  13th,  she  had  consulted  a  medical 
man  on  account  of  sleeplessness.  He  prescribed  veronal  in  the  form  of  the  cachets, 
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telling  her  to  take  one  cachet  containing  eight  gi-ams  ]ust  before  retiiTiig  to  bee 
Instead  of  keeping  to  his  directions,  on  the  evening  of  December  10th  she  took 
two  cachets  (sixteen  grains).    Being  dissatisfied  with  the  result  obtained  she  took 
wX  four  gi^^^^^^^^^  "igl't-    I"inie«ii^tely ter  this  I  saw  her 

•rtheS  time  and  found  her  suffering  from  the  symptoms  described  m  the 
beginning  of  this  article.  It  was  not  imtil  the  21st  that  she  commenced  taking 
thf  d?ic  again,  and  during  the  time  I  was  attending  her  until  her  secret  was 
found  out  she  took  128  grafns.  These  were  taken  in  the  form  pf  chocolates  made 
up  to  contain  eight  grains  of  the  drug  in  each  sweet.  I  have  inquired  of  several 
druggists  who  deal  in  this  narcotic  as  to  its  composition,  but  have  failed  to  find  one 
who  can  answer  my  question.  Since  attending  this  case  I  have  met  with  three 
instances  in  which  this  di-ug  has  been  employed.  Two  were  of  suicidal  mama, 
whilst  the  third  was  a  case  of  threatening  delirium  tremens.  In  all  three  cases 
the  results  were  most  satisfactory  in  every^respect  "  {Lancet  1,  1904,  p.  224). 

Analysis.— For  tests  vide  "Year-Book  of  Pharm.,"  1904,  p.  251. 

Gkoup  6.— artificial  ARTICLES  NOT  IN  GROUP  5. 

This  group  again  is  one  purely  of  convenience  in  description, 
though  in  it  several  smaller  groups  occur,  between  the  members  of 
which  there  is  real  affinity  and  likeness.  For  interesting  information 
as  to  the  structure  of  these  bodies  and  others  in  Group  5  the  reader  is 
referred  to  "Die  Arzneimittel  synthese  auf  Grundlage  der  Beziehungen 
zwischen  Chesiiiichen  Aufbau  und  Wirkung,"  by  Dr.  G.  Frankel  (Berlin, 
1901,  price  128.)  ;  for  criticism  of  same  vide  Lancet,  1,  1901,  p.  338. 

Suh-Group  1. — Hydrocyanic  acid  and  the  cyanides,  a  very  natural 
group,  acting  by  the  formation  of  Cy-heemoglobin. 

Sub-Group  2. — Organic  acids  acting  as  irritants  in  large  doses. 
Acetic,  tartaric,  tannic,  and  picric  acids  are  noticed, 

Sub-Group  3. — Substances  containing  a  nitrite  element,  all  acting 
as  violent  vaso-dilators,  nitroglycerine  is  the  typical  member ;  amyl 
nitrite,  cordite  and  roburite  are  also  mentioned. 

Siib-Group  4. — Substances,  principally  of  coal  tar  orgin,  agreeing  in 
that  they  have  an  antiseptic  action  (carbolic  acid  itself — vide,  however, 
"  Corrosives  " — should  be  here).  On  this  sub-group  the  following  note 
from  the  Lancet,  1,  1897,  is  worthy  of  quotation  : — 

"  Not  a  few  cases  have  been  recorded  of  late  of  death  following  upon 
the  swallowing  of  tar  acid  mixtures  described  as  non-poisonous.  An 
important  case  was  recently  reported  from  Huddersfield,  in  which  it 
appears  a  woman  took  a  large  quantity  of  a  compound  called  "  germol," 
which  is  supplied  by  a  Huddersfield  firm  of  manufacturing  chemists. 
On  this  occasion  tlie  "germol"  was  contained  in  a  bottle  marked 
"  Sanitas."  The  evidence  at  the  inquest  led  to  the  verdict  that  death 
was  the  result  of  asphyxia  produced  by  corrosive  poison  contained 
in  a  disinfectant  called  crude  "  germol."  "  Germol,"  however, 
as  we  find  from  a  small  specimen  submitted  to  us,  is  described 
on  the  label  of  the  bottle  as  non-poisonons  and  for  external  use  only. 
We  have  pointed  out  before  that  manufacturers  are  not  justified  in 
calling  these  fluids  non-poisonous.  It  may  be  perfectly  true  that  they 
have  not  the  same  powerful  poisonous  action  as  carbolic  acid,  but  still 
they  are  poisonous,  as  in  the  above  instance,  in  moderately  large  doses, 
and  therefore  it  would  be  more  correct  to  describe  them  as  less  poisonous 
than  carbolic  acid.  There  are  a  great  number  of  similar  preparations 
of  this  kind  in  the  market  at  the  present  time,  all  of  which  the  public 
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are  led  to  infer  are  quite  non-poisonous.  They  consist  of  an  alkaline 
mixture  of  the  phenol  derivatives  of  coal  tar.  It  seems  to  us  that  if 
cai'bolic  acid  is  to  be  scheduled  as  a  poison  these  preparations,  which 
are  of  a  kindred  character,  should  he  included,  for  we  have  already 
received  sufficient  evidence  to  justify  such  a  course." 
The  following  are  noticed  : — 

1.  Creolin.  6.  Naphthaline. 

2.  Lysol.  7.  Naphthol  Camphor. 

3.  Creasote.  8.  Iodoform. 

4.  Coal  Naphtha.  9.  Resorcin. 

5.  Benzene.  10.  Formaldehyde. 
Sub-Group  5. — A  number  of  substances  the  bond  of  connection 

between  which  is  their  close  relationship  to  aniline. 

1.  Anilin. 

2.  Nitrobenzene. 

8.  Phenyl  hydroxylamine. 
Suh-Group  6. — Paraffin,  Pyridine,  Piperazine. 

Sub-Group  1. — Poisoning  by  Hydeocyanic  Acid  and  the  Cyanides. 
Source  and  Method  of  Occurrence.— The  acid  itself  is  a 

medicinal  drug ;  official  dose  of  the  dilute  (2  p.c.  by  weight  of  HCN) 
acid,  2  to  6  minims  ;  the  cyanides  are  freely  used  in  the  arts,  in  extraction 
of  gold  from  quartz,  and  in  photogi'aphy,  etc. 

Cyanide  of  Potassium  is  a  compound  of  hydrocyanic  (prussic)  acid, 
containing  41  per  cent,  of  the  latter  poison.  The  commercial  cyanide 
is  impure,  c  ontaining  also  cyanate  and  carbonate  of  potassium.  Cyanide 
of  potassium  is  largely  used  in  photography  and  in  electro-gilding  and 
silvering.  Commercial  cyanide  of  potassium  has  a  local  chemical  action 
upon  the  skin ;  and  if  this  is  abraded  or  wounded,  it  may  be  absorbed 
and  produce  serious  effects.  Some  accidents  of  this  kind  have  occurred 
in  the  practice  of  photography  ("Ann.  d'Hyg.,"  1863,  1,  454). 

Cyanide  of  Silver. — One  death  occurred  from  the  taking  of  this 
substance  in  1880.  Notwithstanding  its  great  insolubility,  it  is  readily 
decomposed  by  the  free  hydrochloric  acid  of  the  gastric  juice,  prussic 
acid  being  liberated. 

Besides  these  ordinary  chemical  sources,  the  acid  (or,  rather,  the 
base  cyanogen  in  combination)  exists  in  laurel-water,  essence  of  peach 
and  cherry  kernels,  and  in  the  essential  oil  of  bitter  almonds.  This 
liquid,  which  is  used  for  the  purpose  of  giving  flavour  and  odour  to 
confectionery,  in  its  crude  state  owes  its  poisonous  properties  to  the 
presence  of  prussic  acid.  It  contains  a  variable  quantity  of  the 
acid,  sometimes  12  per  cent;  Almond  flavour,  or  essence  of  peach 
kernels,  contains  one  drachm  of  the  essential  oil  to  seven  drachms  of 
rectified  spirit.  Thirty-one  deaths  from  this  oil  are  reported  to  have 
occurred  in  England  and  Wales  in  four  years.  Poisoning  by  it  is, 
however,  now  rare,  as  the  crude  poisonous  oil  is  a  scheduled  poison, 
and  can  only  be  sold  under  restrictions.  In  1891  there  were  fifteen 
deaths  from  cyanide  of  potassium  in  England  and  Wales.  In  1901 
there  were  four  accidental  deaths  and  no  less  than  thirty-nine  suicides 
from  the  acid  and  from  cyanide  of  potassium. 

Toxicity  and  Fatal  Dose.— With  the  exception  of  some  of  the 
alkaloids,  hydrocyanic  acid   appears  to  be  about  the  most  toxic 
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substance  known.  The  toxicity  of  the  acid  would  appear  to  be  due 
to  a  combination  of  cyanogen  with  the  hjEuioglobin  forming  a  condition 
not  only  useless  to  the  tissues  for  respiratory  purposes^  but  also  very 
actively  poisonous  (Kobert,  "  ueber  cyanmethsemoglobin  ")• 

The  smallest  dose  of  this  acid  which  is  reported  to  have  caused 
death,  was  in  a  case  which  occurred  to  Hicks  {Med.  Gaz.,  vol.  35, 
p.  896).  A  healthy  adult  woman  died  in  twenty  minutes  from  a  dose 
equivalent  to  nine-tenths  of  a  grain  of  anhydrous  prussic  acid. 

This  was  equivalent  to  fifty-four  minims  of  the  pharmacopoeial  acid.  In 
one  case  {Med.  Gaz.,  vol.  36,  p.  104),  a  stout  healthy  man  swallowed 
this  dose,  i.e.  nine-tenths  of  a  grain,  by  mistake,  and  remained  insen- 
sible for  four  hours,  when  he  vomited  and  began  to  recover.  The 
vomited  matters  had  no  odour  of  the  poison,  showing  that,  if  not 
concealed  by  other  odours,  the  whole  of  the  acid  must  have  been 
absorbed.  He  had  a  very  narrow  escape  of  his  life.  Banks  published 
a  case  in  which  a  female  recovered  after  swallowing  thirty  drops  of 
prussic  acid  {Edin.  Med.  Sur.  Jour.,  vol.  48,  p.  44).  The  largest 
dose  from  which  an  adult  has  recovered,  was  probably  in  a  case  which 
has  been  reported  by  Burman  {Lancet,  1854,  1,  p.  39).  His  father, 
set.  60,  of  a  strong  constitution,  took  by  mistake  a  fluid  drachm  of 
prussic  acid,  equivalent  to  2*4  grains  of  anhydrous  acid.  In  a  few 
seconds  he  perceived  the  mistake,  and  swallowed  half  an  ounce  of 
aromatic  spirits  of  ammonia  with  a  little  water.  Four  minutes  after 
taking  the  poison  cold  affusion  was  emploj^ed,  and  ferrous  sulj)liate  and 
spirit  of  ammonia  were  administered.  Vomiting  with  convulsive 
shuddering  and  insensibility  took  place.  In  twentj^  minutes  con- 
sciousness returned,  and  fifteen  minutes  later  he  was  able  to  walk 
upstairs  to  bed.  He  perfectly  recovered,  but  in  the  absence  of  the 
early  treatment  resorted  to,  it  is  most  probable  that  he  would  have  died. 
Christison  reported  {Edin.  Month.  Jour.,  February  1850,  p.  97)  the 
case  of  an  adult  who  recovered  after  havmg  taken  a  dose  equivalent  to  a 
grain  and  a  half  or  two  grains  of  anhydrous  acid.  The  treatment  con- 
sisted in  the  evacuation  of  the  stomach  by  the  stomach-pump,  and 
in  pouring  a  current  of  cold  water  on  the  head.  The  symptoms  were 
such  that  the  man  would  have  died  but  for  immediate  treatment.  It 
is  a  remarkable  fact  that  in  this  case  no  bottle  or  vessel  could  be  found 
in  the  room  or  under  the  window.  The  patient  hastily  summoned  his 
wife  one  evening,  told  her  that  he  had  taken  prussic  acid,  and  imme- 
diately fell  down  senseless  on  a  sofa,  without  either  ci'y  or  convulsion,  but 
drawing  his  breath  deeply,  forcibly,  and  slowly.  He  recovered  in  about 
three  hours,  but  had  an  unusual  disposition  to  sleep,  even  on  the 
following  day.  Another  case  of  recovery  from  a  dose  nearly  as  large  is 
reported  {Prov.  Med.  Jour.,  August  13th,  1845,  p.  517).  From  the  facts 
hitherto  observed,  we  shall  not  be  wrong  in  assuming  that  a  quantity 
of  pharmacopoeial  acid  (of  two  per  cent.)  about  fifty  minims  (i.e.  one  grain 
of  anhydrous  acid),  or  an  equivalent  portion  of  another  acid,  would 
commonly  suffice  to  destroy  the  life  of  an  adult.  This  is  the  nearest 
approach  that  we  can  make  to  the  smallest  fatal  dose.  In  jR.  v.  Bull 
(Lewes  Aut.  Ass.,  1860)  a  question  arose  respecting  the  minimum  fatal 
dose  of  this  poison. 

The  accused,  a  young  medical  man,  was  charged  with  the  manslaughter  of  hia 
mother,  a  woman  set.  66.    He  had  prescribed  for  her  prussic  acid  to  relieve 
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sickness.  He  procm-ed  a  bottle  of  Scheele's  acid,  said  to  contain  one  di-achm 
He  administered  four  minims  to  the  deceased  in  the  morning,  and  it  appeared  to 
benefit  her.  In  the  evening  he  gave  to  her  another  dose,  amounting,  according  to 
his  statement,  to  "  seven  drops."  The  deceased  went  upstairs,  became  insensible 
and  died  in  a  few  minutes.  When  the  bottle  was  examined,  twenty-five  minims 
remained  in  it;  hence  thirty-five  minims  were  alleged  to  be  missing,  but  the 
druggist  who  sold  the  acid  pom-ed  out  the  quantity  conjectui'ally,  and  the  bottle 
was  f oxmd  to  have  a  broken  cork.  The  strength  of  the  acicl  had  not  been  determined. 
Under  these  circumstances  the  prisoner  was  acquitted. 

In  this  case  the  Court  desired  to  know  the  relation  of  drops  to 
minims,  but  no  satisfactory  answer  could  be  given.  The  size  of  a  droi> 
materially  depends  on  the  nature  of  the  liquid,  the  mouth  of  the  bottle, 
and  the  rapidity  of  the  measurement.  Seven  drops  of  Scheele's  acid 
dropped  from  a  small  phial  measured  seven  minims.  There  can  be  no 
doubt  in  the  above  case  that  the  poison  caused  death,  and  unless  we 
assume  that  seven  drops  or  minims  will  destroy  life,  which  is  not 
probable,  the  deceased  must  have  taken  a  much  larger  dose  than  the 
accused  had  intended.  Scheele's  acid  is  twice  the  strength  of  the 
pharmacopoeial  acid  :  the  latter  contains  two  per  cent,  of  prussic  acid. 

In  any  records  of  cases,  so  far  as  regards  dose,  but  little  reliance 
can  be  placed  upon  them,  for  these  reasons :  (a)  the  acid  is  very  volatile 
and  {b)  very  easily  decomposed  by  exposure  to  light  for  a  length  of 
time,  and  hence  when  a  person  takes  a  dose  of  the  ordinary  liquid 
preparations  of  the  acid  the  strength  is  a  very  problematical  factor. 

Of  KCN  five  grains  have  caused  death  in  a  quarter  of  an  hour,  but 
recovery  has  followed  the  swallowing  of  forty  grains.  Vide  also  p.  337 
with  reference  to  habit. 

Duration. — It  is  one  of  the  most  formidable  poisons  known  to 
chemists.  It  has  destroyed  life  in  a  quarter  of  an  horn'.  A  dose  of 
five  grains,  equal  to  two  grains  of  prussic  acid,  has  proved  fatal  in  three 
minutes.  In  one  case  the  person  died  in  two  hours  {Chem.  News, 
September  5, 1863).  One  of  the  strongest  diagnostic  points  in  poisoning 
by  this  acid  or  the  cyanides  is  the  rapidity  with  which  the  symptoms 
appear ;  they  appear  more  rapidly  than  with  any  other  solid  or  liquid 
poison,  and  are  only  equalled  in  this  respect  by  those  of  CO  and  a  few 
other  gaseous  bodies.  In  some  instances  there  may  be  loss  of  con- 
sciousness in  fifexv  seconds;  in  others,  certain  acts  indicative  of  volition 
and  locomotion  may  be  performed,  although  requiring  for  their  perform- 
ance several  minutes.  "When  the  dose  is  two  drachms  and  upwards,  we 
may  probably  take  the  average  period  for  death  at  from  two  to  ten 
minutes,  in  Hick's  case  twenty  grains  of  Scheele's  acid  destroyed  Ufe 
in  twenty  minutes.  In  this  respect,  death  by  prussic  acid  is  like  death 
by  lightning  ;  the  person  in  general  either  dies  speedily  or  recovers 
altogether.  Death  has  occurred  in  the  human  subject  as  early  as  the 
second,  and  as  late  as  the  one  hundred  and  Uventieth  minute. 

In  1891,  a  medical  man  died  in  Guy's  Hospital,  having  lived  at  least  two  hours 
after  suicidally  swallowing  a  fatal  dose  of  the  acid.  This  is,  the  editor  believes, 
the  longest  fatal  case  of  prussic  acid  poisoning  on  record. 

But  although  death  does  not  commonly  ensue  until  after  the  lapse 
of  a  few  minutes,  sensibility,  and  consequently  a  power  to  perform 
certain  acts  of  volition  and  locomotion,  may  cease  in  a  few  seconds. 
The  time  at  which  this  loss  of  muscular  power  is  supposed  to  take  place 
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has  frequentl}' become  an  important  medico-legal  question ;  and  on  the 
answer  to  it  the  hypothesis  of  suicide  or  murder  in  a  particular  case 
may  rest.  The  reason  for  the  differences  is  not  clear,  but  the  following 
case,  Lancet,  1,  1903,  with  remarks,  is  a  case  in  point : 

As  a  final  example  of  strange  suicides  whilst  in  bed  we  may  refer  to  the  case  of 
a  maid-servant  who  was  found  dead.  The  body  lay  at  full  length,  with  the  head 
turned  a  little  on  one  side,  the  arms  crossed  over  the  trunk,  and  the  bed-clothes 
puUed  up  smoothly  to  the  chin.  Under  the  clothes,  on  her  right  side,  lay  a  corked 
phial  which  was  wa-apped  in  paper  and  contained  three  and  a  half  drachms  of  hydro- 
cyanic acid.  Erom  the  size  of  the  bottle  it  was  probable  that  four  and  a  half 
drachms  of  the  poison  had  been  swallowed,  and  the  question  arose,  could  the  girl 
after  taking  this  quantity  of  the  poison  have  corked  the  bottle,  wrapped  it  up,  and 
adjusted  the  clothes  ? 

A  man  was  suspected  of  having  murdered  her,  but  as  several  cases 
were  quoted  at  the  trial  showing  that  in  other  instances  of  undoubted 
suicide  similar  acts  had  been  jierformed  the  prisoner  was  acquitted^ 
Such  cases  afford  considerable  difficulty  to  jurists  and  no  general  lines, 
can  be  laid  down  for  their  elucidation  ;  each  case  must  be  considered 
in  detail  as  it  occurs. 

The  following  cases  emphasise  the  fact  that  movement  is  possible  r — 

On  November  4th  I  received  an  lu-gent  message  to  see  Miss  A.  A  few  minutes 
afterwards  I  found  the  patient,  a  girl,  aged  twenty,  at  the  foot  of  the  staircase, 
breathing  stertorously,  unconscious,  convulsed,  with  widely-dilated  pupils,  no 
pulse  at  the  wrist,  and  cold.  ' 

Her  mother  informed  me  that  Miss  A.  had  gone  upstairs  to  change  her  dress, 
intending  at  the  same  time  to  do  some  photographic  work.  She  shortly  afterwards 
heard  her  rush  out  of  her  room  calling  "  Mother!  "  immediately  afterwards  falling- 
downstairs,  convulsed  and  very  sick.  There  was  a  strong  odour  of  bitter  almonds 
on  her  breath  and  vomit,  and  I  came  to  the  conclusion  she  had  in  some  wav  poisoned 
herself  with  cyanide  of  potassium  or  prussic  acid.  She  was  perfectly  well  half  an 
hour  before  the  occurrence. 

I  removed  her  to  bed,  and  at  once  injected  ^^gr.  of  digitalin  and  Agr.  of 
sti-ychmne,  followed  by  two  syi-mgefuls  of  brandy,  and  also  commenced  artmcial 
respiration  and  general  friction.  Shortly  afterwards  there  was  some  feeble  pulsa- 
tion at  the  wrist,  and  with  the  aid  of  a  battery  (which  had  by  that  time  been 
obtained),  f^^esh  injections  of  brandy,  hot  bottles,  and  mustard  over  the  heart  the 
patient  gradually  rallied  not,  however,  before  she  had  several  alai-ming  relapses 
She  was  several  times  sick  and  shghtly  convulsed.  The  pupils  were  widlly  dilated 
the  whole  time  She  did  not  recover  consciousness  until  fully  three  hours  after  the 
accident,  but  then  rapidly  rallied,  and  in  the  evening  only  felt  faint  and  sick 

On  searching  her  bedroom  a_ large  piece  of  cyanide  of  potassium,  and  a  penknife 
with  which  she  had  been  scrapmg  it  to  a  powder,  was  found.  How  she  manS 
to  convey  a  portion  of  this  powder  to  her  mouth  she  is  quite  unable  to  say  Tfhe 
remembers  nothmg  of  the  whole  occm-rence,  although  there  mus?  have  been  a 
momentary  period  of  consciousness  after  taking  the  poison,  as  she  was  able 
out  and  cry  for  help  (Leonard  0.  Dobson,  B.  M.J.,  1,  1S96  p  17) 

A  woman,  who  at  the  time  was  under  medical  ti-eatment,  took  bv  mistakfl  n 
teaspoonful  of  a  solu  ion  of  cyanide  of  potassium,  containing  aboS  sevL^ains  of 
the  salt.    Immediately  after  taking  it  she  complained  of  a  severe  bm^fno.^^n-  • 
the  stomach  and  feeling  as  if  the^owels  we?e  ablfto  St    She  we?t7n  C 
water-closet,  and  her  strength  left  her.    She  was  removpd  tn  a 
became  unconscious.     It  was  found  imnossibll  to  l?f?.I^        bed  and  speedily 
stomach.    She  died  in  less  than  an  hlr    tII  .       introduce  anything  into  the 
but  a  sudden  convlls^Ve  acSrorth\'Sdy  to^^^^  <^-*l^. 
beat.    The  appearance  of  the  body  was  so  Ltuial  eS.  n,?  ''^''^^^ 
that  some  of  h'er  friends  supposedMat  thei^  mt'ht  tJiff  be^  H  ^^'^ 
6W^^o«r.,  December  llthJlSoG,  and  Brit,  ntl  For:  llJV^^^^^^^ 
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slightly  convulsed,  and  the  pupils  of  the  eyes  were  dilated.  She  foamed  at  the 
mouth,  the  pulse  was  small  and  feeble,  and  there  was  spasmodic  closure  of  the  jaws. 
Nevertheless,  as  she  had  lost  some  teeth,  there  was  sufficient  space  for  the  intro- 
duction of  the  tube  of  the  stomach-pump,  within  five  minutes  after  she  had  taken 
the  poison.     She  died  in  twenty  minutes. 

Symptoms. — When  the  patient  has  been  seen  within  a  minute  or 
two  he  has  been  perfect!}'  insensible,  the  eyes  fixed  and  glistening, 
the  pupils  dilated  and  unaffected  by  light,  the  limbs  flaccid,  the  skin 
cold  and  covered  with  a  clammy  perspiration ;  there  is  convulsive 
breathing  at  long  intervals,  and  the  patient  appears  dead  in  the  inter- 
mediate period  ;  the  pulse  is  imperceptible,  and  involuntary  evacuations 
are  occasionally  passed.  The  respiration  is  slow,  deep,  gasping,  and 
sometimes  heaving  or  sobbing.  The  following  case  presents  a  fair 
example  of  the  immediate  effects  of  this  poison  in  a  large  and  fatal 
dose  : 

A  medical  man  swallowed  seven  fluid  di-achms  of  the  common  prussic  acid. 
He  survived  about  foui-  or  five  minutes,  but  was  quite  insensible  when  discovered, 
i.e.  about  two  minutes  after  he  had  taken  the  poison.  He  was  found  lying  on  the 
floor  senseless;  there  were  no  convulsions  of  the  limbs  or  trunk,  but  a  faint 
flickering  motion  was  observed  about  the  muscles  of  the  lips.  The  breathing 
appeared  to  cease  entirely  for  some  seconds :  it  was  then  performed  in  convulsive 
fits,  and  the  act  of  expiration  was  remarkably  deep,  and  lasted  for  an  unusual  time. 

When  the  dose  is  large,  the  breath  commonly  exhales  a  strong  odour 
of  the  acid,  and  this  is  also  perceptible  in  the  room.  Convulsions  of 
the  Hmbs  and  trunk,  with  spasmodic  closure  of  the  jaws,  are  usually 
met  with  among  the  symptoms  ;  the  finger-nails  have  been  found  of  a 
livid  colour,  and  the  hands  firmly  clenched.  The  breathing  is  generally 
convulsive,  but  when  the  coma  or  insensibility  is  profound,  it  is  some- 
times stertorous.  The  breathing  in  prussic  acid  poisoning  is  of  a 
special  and  peculiar  character.  The  intervals  between  the  respirations 
are  prolonged,  followed  by  tedious  and  spasmodic  respirations,  the 
inspirations  being  short,  and  the  expirations  very  protracted. 

A  medical  student  took  a  drachm  and  a  half  of  Scheele's  prussic  acid.  He  was 
heard  to  call  out  once  or  twice,  and  a  gentleman  sleeping  m  the  next  room  ran  to 
his  assistance.  He  was  heard  to  fall  from  the  sofa  to  the  floor,  an<i  when  picked  up 
was  found  to  be  abeady  insensible.  Hilton  Fagge  saw  him  a  little  later-fifteen 
rSy  mSutes  after  the  poison  was  taken.  He  was  then  lying  on  a  sofa,  qmte 
insensible  The  limbs  were  paralysed,  and  lay  m  any  position  in  which  they  were 
Saced  and  they  were  free  from  all  rigidity.  The  aws  were  clenched  The  pupils 
W  normal.  Thlre  were  no  convulsions,  nor  had  there  been  any.  The  face  was 
not  Uvid  The  pulse  was  very  rapid,  the  respirations  very  infrequent.  Cold  water 
dashed  on  the  Ce  produced  at  each  application  deep  ^%«P."-^t°yy  f 
atter^nt  to  administe?  an  emetic  failed,  in  consequence  of  inability  to  swallow. 
^nfa^oSTappUed  to  the  nostrils  failed  to  produce  the  shghtest  stimulation 
Aiter  a^^  the  bfeathing  became  slower-seven  in  a  minute  ;  and  it  was  distmctly 
etertorouB  The  pulse  befame  slower,  and  markedly  feebler ;  and  now  cold  affusion 
?Sd  ?o  proLeTny  effect.  The  respii-ations  fell  to  ^^^^^^^^^^ 
became  blue,  and  the  pulse  imperceptible  at  the  i^^^,^^*^^^  f^Jf^^^ 

an  hour  to  an  hour  and  a  half  after  the  poison  was  swaUowed    There  ™ 
odour  of  prussic  acid  in  the  room ;  but  it  was  not  noticed  at  fii'st  whethei  the  breath 
smelt  of  the  acid  (Quy's  Hosp.  Eep.,  1869,  p.  2o9). 

When  a  small  dose  {i.e.  about  thirty  minims  of  a  weak  acid)  has 
been  taken,  the  individual  has  first  experienced  weight  and  P^^^^  m  the 
head,  with  confusion  of  intellect,  giddiness,  nausea,  a  quick  P^^l^e,^"^ 
ioss  of  muscular  power  ;  these  symptoms,  are,  however,  sometimes  slow 
in  appearing. 
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Vomiting  has  been  occasionally  observed,  but  it  is  more  common 
to  find  foaming  or  frothing  at  the  mouth,  with  suifusion  or  a  bloated 
appearance  of  the  face,  and  prominence  of  the  eyes.  If  death  results, 
tliis  is  preceded  by  tetanic  spasms,  opisthotonos,  and  involuntary 
evacuations.  Vomiting  is  sometimes  the  precursor  of  recovery  (see  cases 
in  Med.  Gaz.,  vol  36,  p.  103;  vol.  35,  pp.  859,  893).  A  case  which 
occurred  to  Bishop  {Prov.  Med.  and  Surg.  Jour.,  August  13th,  1845, 
p.  517)  was  remarkable  in  several  particulars  :  the  man  swallowed,  it  was 
supposed,  forty  minims  of  an  acid  (of  three  and  a  quarter  per  cent.),  or 
one  and  a  quarter  grains  of  real  prussic  acid,  and  was  able  to  give  an 
account  of  his  symptoms.  He  was  conscious  for  some  time  after  he 
had  taken  it,  and  he  recollected  experiencing  the  sensation  of  his  jaws 
becoming  gradually  stiff  and  tight. 

The  potassium  salt  has  a  bitter  taste,  producing  first  a  sense  of 
coldness  on  the  tongue  followed  by  a  feeling  of  constriction,  and  burning 
heat  in  the  throat. 

The  sj'mptoms  which  the  cyanide  produces  are  similar  to  those 
occasioned  by  prussic  acid  : — insensibility,  spasmodic  breathing,  con- 
vulsions, and  tetanic  stiffness  of  the  jaws  and  body.  They  appear  in  a 
few  seconds  or  minutes,  and  run  through  their  course  with  great 
rapidit3^  An  acid  state  of  the  stomach,  by  liberating  prussic  acid  from 
the  salt,  is  thought  to  hasten  its  effects. 

Treatment. — Immediate  evacuation  of  the  stomach  with  stomach- 
pump  or  emetics.  Zinc  sulphate  or  mustard  may  be  given  by  the 
mouth,  or  apomorphine  subcutaneously ;  then  artificial  respiration, 
faradisation  of  the  phrenics  and  the  diaphragm,  external  warmth  and 
friction,  subcutaneous  injections  of  ether,  brandy  by  the  mouth  or 
rectum,  and  if  the  surface  is  not  cold,  effusion  with  cold  water.  If 
effusion  is  resorted  to  it  should  be  intermittent :  either  vigorous 
friction  or  hot  applications  being  used  in  the  intervals.  Subcutaneous 
injections  of  atropine  have  been  recommended  on  theoretical  grounds — 
stimulation  of  the  respiratory  centre ;  the  advantage  is  doubtful. 
Chemical  antidotes  are  useless  :  first,  because  all  the  poison  should  be 
evacuated,  and  not  left  for  chemical  neutralisation  ;  and  second,  because 
the  action  of  the  poison  is  far  too  rapid  to  permit  of  the  effective 
administration  of  an  antidote  that  requires  special  ingredients,  and 
time  to  prepare  it  ("  Mann  "). 

J.  Kossa,  considering  that  potassium  permanganate  ought,  theoreti- 
cally, to  act  as  a  chemical  antidote  to  potassium  cyanide,  by  checking 
the  paralysis  of  the  respiratory  centres,  has  performed  some  experi- 
ments, the  results  of  which  appear  to  fully  justify  his  hypothesis. 
Eabbits  were  shown  to  be  fatally  affected  in  a  few  minutes  by  O'Ol  Gm. 
of  the  poison,  but  if,  at  the  time  of  administration,  0-5  Gm,  of  perman- 
ganate dissolved  in  fifty  Cc.  of  water  was  also  introduced  into  the 
stomach,  doses  of  cyanide  up  to  O'l  Gm.  failed  to  cause  death. 
Larger  quantities  (0-2  Gm.)  proved  fatal  under  similar  conditions,  but 
the  action  of  the  poisonwas  much  delayed.  Successful  experiments  were 
also  performed  with  aqueous  solutions  of  hydrocyanic  acid  containing 
0-1  per  cent.  It  is  suggested,  therefore,  that,  in  cases  of  cyanide 
poisonmg,  one-half  to  one-third  litre  of  a  3  to  5  per  cent,  solution  of  per- 
manganate be  administered  immediately  {Vratch,  through  Nouv.  rem.,  ix., 
567).    Antal  {Physiol.  Siudien  aus  d.  Univ.  Budapest,  1895)  observes 
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that  although  the  cyanides  are  the  strongest  of  poisons,  yet  the  rapid 
form  of  death  only  occurs  in  a  small  proportion  of  cases  of  poisoning 
by  them.  Atropine  recommended  by  Preyer  against  the  remote  effects 
has  given  negative  results.  Potassic  permanganate  used  by  Kossa  is 
perhaps  the  most  efficient  of  chemical  antidotes,  yet  it  also  is  useless 
when  the  poison  has  got  into  the  circulation.  Antal  has  investi- 
gated the  action  of  cobaltum  nitricum  oxydulatum  in  tliis  respect. 
When  cj'^anides  are  present  in  the  stomach  of  an  animal,  and  a  solution 
of  this  cobalt  salt  is  introduced,  a  harmless  potassic  cobaltioyauide 
(K8CoC3'6)  is  formed.  That  the  cobalt  salt  can  render  absorbed 
cyanides  harmless  is  due  to  the  rapidity  of  its  absorption  and  to  the 
small  quantity  needed  to  make  large  quantities  of  cyanide  inert. 

Antal  records  a  series  of  experiments  to  show  the  antidotal 
properties  of  the  above-named  cobalt  salt.  AVhen  rabbits  or  dogs  are 
given  a  lethal  dose  of  cyanide,  and  a  half  to  one  per  cent,  of  the  cobalt 
salt  is  introduced  into  the  stomach,  no  poisonous  effects  are  produced. 
Experiments  are  also  related  which  show  that  this  solution,  sub- 
cutaneously  injected,  will  also  neutralise  the  effects  of  absorbed  cyanide. 
He  concludes  that  in  man,  to  render  inert  already  absorbed  cyanide, 
one  half  per  cent,  solution  of  the  above-named  salt  (ten  to  thirty 
com.)  should  be  injected  subcutaneously ;  at  the  same  time  the  same 
solution  should  be  given  by  the  mouth  or,  if  that  is  impossible,  passed 
into  the  stomach  by  means  of  a  tube  to  neutralise  any  cyanide  still 
present  there  {B.  M.  J.,  Epit.,  1895,  1,  p.  44). 

Post-mortem  Appearances.— The  body  when  seen  soon  after 
death  often  exhales  the  odour  of  prussic  acid ;  but  if  it  has  remained 
exposed  before  it  is  seen,  and  if  it  has  been  exposed  to  the  open  air 
or  in  a  shower  of  rain,  the  odour  may  not  be  perceptible ;  again  the 
odour  may  be  concealed  by  tobacco-smoke,  peppermint,  or  other 
powerful  odours.  In  a  case  in  which  a  person  poisoned  himself  with 
two  ounces  of  the  acid,  and  his  body  was  examined  twenty-eight  hours 
after  death,  the  vapour  of  prussic  acid,  which  escaped  on  opening  the 
stomach,  was  so  powerful  that  the  inspectors  were  seized  with 
dizziness.  In  cases  of  suicide  or  accident,  the  vessel  out  of  which  the 
poison  has  been 'taken  will  commonly  be  found  near;  but  there  is 
nothing  to  preclude  the  possibility  of  a  person  throwing  it  from  him, 
or  even  concealing  it  if  the  symptoms  should  be  delayed  (see 
"  Christison,"  p.  379).  Owing  to  the  great  volatility  of  the  poison,  the 
vessel,  if  left  uncorked,  may  not  retain  the  odour  when  found.  Putre- 
faction is  said  to  be  accelerated  in  these  cases  ;  but  there  seems  to  be 
no  ground  for  this  opinion  (p.  100  ;  also  case  in  Prov.  Bled.  Jour., 

July  80th,  1845).  .     .      .    „       .  ,  , 

'Externally,  the  skin  is  commonly  livid,  or  is  tinged  of  a  violet 
colour ;  the  nails  are  blue,  the  fingers  clenched,  and  the  toes  con- 
tracted; the  jaws  firmly  closed;  foam  or  froth  forms  about  the  mouth, 
the  face  is  often  pallid,  but  sometimes  bloated  and  swollen,  and  the 
eyes  have  been  observed  to  be  wide  open,  fixed,  glassy,  very  prominent 
and  glistening,  and  the  pupils  dilated  ;  but  a  similar  condition  of  the 
eyes  has  been  observed  in  other  kinds  of  violent  death  Internally, 
the  venous  system  is  gorged  with  dark-coloured  liquid  blood  ;  tlie 
stomach  and  "intestines  may  be  in  their  natural  state ;  but  in  seveiai 
instances  they  have  been  found  more  or  less  congested,    ihe  mucous 
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membrane  of  the  stomacli  is  often  reddened  throughout,  and  may 
present  the  appearance  met  with  in  cases  of  arsenical  poisoning.  In 
a  large  number  of  experiments  upon  dogs,  Nunneley  found  generaUy 
a  congested  condition  of  the  mucous  membrane  of  the  stomach  :  it 
empty  at  the  time  the  poison  was  taken,  the  organ  was  found  much 
contracted,  and  of  a  brick-red  colour.  This  appearance  of  congestion 
was  observed  on  the  mucous  membrane  of  the  vagina,  the  rectum,  and 
conjunctiva,  when  the  acid  was  applied  to  these  parts  ("  Prov. 
Trans.,"  N.S.,  vol.  3,  p.  79).  Redness  of  the  stomach  is  common. 
In  the  following  case  this  redness  of  the  mucous  membrane  was  well 
marked  : — 

A  healthy  man,  eet.  30,  swallowed  a  large  dose  of  prussic  acid.  He  was  soon 
afterwards  found  dead  in  his  bed.  The  body  was  inspected  in  five  hoiu-s  :  rigidity 
had  then  commenced,  and  there  was  some  wai-mth.  The  face  was  pale,  the  eyes 
were  half  closed,  not  presenting  any  remarkable  brilliancy  nor  prominence,  and 
there  was  great  dilation  of  the  pupils.  The  mouth  was  closed,  and  no  froth 
issued  from  it.  The  abdomen  was  the  only  cavity  examined.  The  muscles 
were  red,  and  gave  out  on  section  a  good  deal  of  fluid  blood,  which  had  a  strong 
odour  of  prussic  acid ;  the  odour  of  the  poison  was  also  perceptible  iii  the 
abdomen.  About  eight  oimces  of  a  thick  farinaceous  mass  were  found  in  the 
stomach :  the  odour  of  prussic  acid  was  very  perceptible  in  this  organ,  but  it  was 
mixed  with  that  of  rancid  food.  The  mucous  membrane  had  everywhere,  except 
at  the  greater  end  and  posterior  wall,  a  vivid  inflammatory  redness  of  a  well-marked 
character,  and  it  was  covered  with  a  layer  of  viscid  mucus  to  a  considerable  extent. 
This  membrane,  even  after  it  had  been  washed  three  times  in  water,  gave  out  a 
strong  odoui'  of  prussic  acid. 

In  a  case  in  which  death  had  been  caused  by  a  large  dose  of  the 
acid,  there  was  a  generally  congested  state  of  the  mucous  membrane  of 
the  stomach.  A  medical  student  destroyed  himself  by  swallowing 
about  one  drachm  of  Scheele's  acid.  He  was  found  in  a  state  of  collapse 
and  breathing  heavily,  in  about  half  a  minute  from  the  time  at  which 
he  was  last  seen.  He  died  in  twenty  minutes.  The  coats  of  the 
stomach  were  greatly  congested  towards  the  cardiac  end.  The  minute 
vessels  throughout  were  iilled  with  dark  blood,  and  there  were  some 
spots  of  elfused  blood  beneath  the  mucous  coat.  The  intestines  were 
highly  congested,  the  small  vessels  being  visible  all  over  the  coats. 
There  was  no  congestion  of  the  membranes  of  the  brain.  Frank  has 
recorded  the  appearances  in  two  cases  which  fell  under  his  notice 
(Horn's  Vierteljahrsschr.,  1868,  2,  179). 

In  Bull's  case  {infra),  on  inspection  nine  hours  after  death  no 
odour  of  the  oil  was  perceptible  in  the  chest,  head,  nor  heart,  nor  in  the 
venous  blood  with  which  the  system  was  gorged.  The  lungs  and  heart 
were  healthy.  The  vessels  of  the  brain  were  congested,  and  there  was 
a  general  effusion  of  serum  on  the  hemispheres.  The  lining  membrane 
of  the  stomach  was  much  congested.  On  opening  it  the  bitter-almond 
odour  was  quite  perceptible  {Prov.  Med.  Jour.,  September  11th,  1844, 
p.  364).  In  the  case  of  the  boy  {suj)ra),  which  proved  fatal  in  a 
quarter  of  an  hour,  on  inspection  there  was  pallor  of  the  face,  with 
liyidity  of  the  depending  parts  ;  the  lungs  were  congested  ;  the  odour 
of  the  poison  was  perceptible  only  in  the  abdomen,  and  very  distinctly 
in  the  contents  of  the  stomach.  The  mucous  coat  of  this  organ  was 
generally  pale,  but  there  were  some  patches  of  ecchymosis  scattered 
over  it.  The  essential  oil  and  prussic  acid  were  detected  in  it  {Lancet, 
July  12th,  1845,  p.  40).    In  a  case  which  proved  fatal  in  three  hours, 
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the  skin  was  partially  livid,  the  blood  fluid,  and  the  membranes  of  the 
brain  as  well  as  the  lungs  were  gorged.  The  contents  of  the  stomach 
had  a  strong  smell  of  the  oil,  and  the  mucous  coat  towards  the 
intestinal  opening  had  a  red  appearance.  The  other  organs  were 
healthy.  The  blood,  with  which  the  venous  system  is  gorged,  is 
generally  liquid  and  of  a  dark  colour. 

Analysis. — Prussic  acid  is  limpid  like  water  ;  it  possesses  a  slight 
acid  reaction,  and  its  vapour  has  a  peculiar  odour,  which  when  the 
acid  is  concentrated,  although  not  at  first  perceptible,  is  suflicieut  to 
produce  giddiness,  insensibility,  and  other  alarming  symptoms.  The 
tests  which  are  best  adapted  for  the  detection  of  this  poison,  either  in 
liquid  or  vapour,  are  equally  applicable,  whether  the  acid  is  concen- 
trated or  diluted,  and  so  far  as  the  detection  of  the  vapour  is  concerned, 
whether  the  acid  is  pure  or  mixed  with  other  liquids  or  solids.  In  the 
simple  state,  the  tests  are  :  the  Silver,  the  Iron,  and  the  Sulphur  tests. 

1.  The  Silver  Test.    Nitrate  of  Silver. — This  yields,  with  prussic 
acid,  a  dense  white  precipitate,  speedily  subsiding  in  heavy  clots  to 
the  bottom  of  the  vessel,  and  leaving  the  liquid  almost  clear.  The 
precipitate  is  identified  as  cyanide  of  silver  by  the  following  pro- 
perties : — a.  It  is  insoluble  in  cold  nitric  acid ;  but  when  di'ained  of 
water,  and  a  sufficient  quantity  of  strong  acid  is  added,  it  is  easily 
dissolved  on  boiling,     h.  It  evolves  prussic  acid,  when  digested  in 
hydrochloric  acid.    c.  The  precipitate,  when  well  dried,  and  heated 
in  a  small  reduction-tube,  yields  cyanogen,  which  may  be  burnt  as  it 
issues,  producing  a  rose-red  flame  with  a  blue  halo.    This  is  a  well- 
marked  character,  and  at  once  identifies  the  acid  which  yielded  the 
precipitate  as  prussic  acid.  By  this  property,  the  cyanide  is  eminently 
distinguished  from  all  the  other  salts  of  silver.    In  the  employment 
of  the  silver  test  for  the  detection  of  the  vapour  of  the  poison,  we 
place  a  drop  of  the  silver  solution  in  a  watch-glass,  and  invert  it 
over    another    watch-glass    or   beaker    containing    the  suspected 
poisonous   liquid.      Cyanide  of  silver,  indicated  by  the  formation 
of  an  opaque  white  film  in  the  solution,  is  immediately  produced, 
if  only  in  a  moderate  state  of  concentration.    One  drop  of  a  diluted 
acid  containing  less  than  l-50th  of  a  grain  of  the  anhydrous  acid 
produces  speedily  a  visible  effect.    When  the  prussic  acid  is  more 
diluted,  a  few  minutes  are  required;  and  the  opaque  film  begins  to 
show  itself  at  the  edges  of  the  silver  solution.    In  this  case  the  action 
may  be  accelerated  by  the  heat  of  the  hand.    If  the  vapour  is  allowed 
to  reach  the  nitrate  of  silver  gradually  and  much  diluted  with  air, 
then  instead  of  an  opaque  film  of  cyanide  of  silver,  crystals  well 
defined  under  the  microscope  will  be  slowly  produced,  a,nd  these  will 
constitute  an  additional  proof  of  the  presence  of  the  acid  in  a  state 
of  vapour.    These  crystals  have  the  form  of  slender  prisms  with  oblique 
terminations.    They  are  often  grouped,  and  generally  requii-e  a  high 
magnifying  power  to  render  them  visible. 

2.  The  Iron  Test.— The  object  of  the  application  of  this  test,  is 
the  production  of  Prussian  hive.  We  add  to  a  small  quantity  of  the 
suspected  poisonous  liquid,  a  few  drops  of  a  solution  of  potash  and  of 
gi-een  ferrous  sulphate.  A  dirty  green  or  brownish  precipitate  falls  ; 
on  warming  this,  and  then  adding  dilute  hydrochloric  or  sulphuric 
acid,  the  liquid  becomes  blue;  and  Prussian  blue  of  its  well-known 
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colour,  unaffected  by  diluted  acids,  subsides     ^^^^^^  fl  .  J 

small  iuantity,  the  liquid  is  at  first  yellow,  from  the  feme  salt  formed 
it  then  becomes  f^reen,  but  the  precipitate  ultunately 
appear  of  a  deep  blue  colour  in  mass.  Tlie  iron  tes  may  be  employed 
for  the  detection  of  the  vavour  of  prussic  acid,  by  the  same  method  as 
that  described  in  speaking  of  the  silver  test.  For  this  Purpose  we 
place  a  few  drops  of  a  solution  of  potash  in  a  watch-glass  or  saucei, 
and  invert  it  over  the  suspected  liquid.  After  a  few  minutes  exposure 
a  drop  of  solution  of  green  ferrous  sulphate  may  be  added,  and  then  a 
drop  of  diluted  hydrochloric  acid,  when  Prussian  blue  will  appear. 
The  silver  and  the  iron  tests  may  be  easily  conjoined  in  testing  the 
same  quantity  of  poison.  If  the  precipitated  cyanide  of  silver, 
obtained  by  the  addition  of  nitrate  of  silver  to  the  suspected  liquid, 
is  dried  and  then  moistened  with  strong  hydrochloric  acid,  the  vapour 
may  be  collected  in  a  watch-glass  or  saucer,  on  the  plan  above 
described.  Prussian  blue  wiU  be  procured,  and  thus  corroborate  the 
action  of  the  silver  test. 

3.  The  Sulphur  Test.—U  a  small  quantity  of  yellow  sulphide  ot 
ammonium  is  added  to  a  few  drops  of  a  solution  of  prussic  acid,  and 
the  mixture  is  gently  warmed,  it  becomes  colourless,  and,  on  evapora- 
tion, leaves  crystals  of  sulphocyanide  of  ammonium— the  sulphocyanic 
acid'  being  indicated  by  the  intense  blood -red  colour  produced  on 
adding  to  the  dry  residue  a  solution  of  a  nearly  neutral  ferric  salt : 
this  red  colour  immediately  disappears  on  adding  a  few  drops  of  a 
solution  of  corrosive  sublimate.  The  colour  is  also  destroyed  by 
strong  acids,  and  its  intensity  is  diminished  by  moderate  dilution  with 
water.  This  process  is  very  delicate,  and  it  therefore  requires  some 
care  in  its  application :  thus,  if  the  boiling  and  evaporation  are  not 
carried  far  enough,  the  ferric  salt  will  be  precipitated  black  by  the 
undecomposed  sulphide ;  and,  if  the  heat  be  carried  too  far,  the 
sulphocyanide  of  ammonium  may  itself  undergo  decomposition,  and 
be  lost.  The  evaporation  should  therefore  take  place  over  a  water 
bath.  It  will  be  perceived,  too,  that  it  requires  a  longer  time  for 
its  application  than  either  the  silver  or  the  iron  test.  If  the  prussic 
acid  contains  traces  of  Prussian  blue  or  a  salt  of  iron,  it  will  acquire 
a  dark  colour  on  the  addition  of  the  sulphide. 

The  great  utility  of  the  sulphur  test,  however,  is  in  its  application 
to  the  detection  of  the  minutest  portion  of  prussic  acid  when  in  a 
state  of  vapour.  In  this  respect  it  surpasses  any  other  process  yet 
discovered.  In  order  to  apply  it,  we  place  the  diluted  prussic  acid 
in  a  watch-glass,  and  invert  over  it  another  watch-glass,  holding 
in  its  centre  one  drop  of  the  yellow  sulphide  of  ammonium. 
No  change  apparently  takes  place  in  the  sulphide ;  but  if  the 
watch-glass  is  removed  after  the  lapse  of  from  half  a  minute 
to  ten  minutes,  according  to  the  quantity  and  strength  of  the 
prussic  acid  present,  crystallised  sulphocyanide  of  ammonium  will 
be  obtained  on  gently  evaporating  the  liquid  to  dryness.  With  an  acid 
of  from  3  to  5  per  cent,  the  action  is  completed  in  ten  seconds.  The 
addition  of  one  drop  of  the  neutral  ferric  sulphate  (free  from  nitric 
acid)  to  the  dried  residue,  brings  out  the  blood-red  colour  instantly, 
which  is  intense  in  proportion  to  the  quantity  of  sulphocyanide 
l)resent.    When  the  prussic  acid  is  much  diluted,  the  warmth  of  the 
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hand  may  serve  to  expedite  the  evolution  of  the  vapour.    The  author 
has  elsewhere  made  some  remarks  on  the  application  of  this  process 
tor  the  detection  of  prussic  acid   (see  MecL  Gaz.,  1847  vol  89 
p.  765).  '      '  ' 

Prussic  Acid  in  Organic  Liquids.  Detection  without  Distillation.— 
The  organic  liquid  may  be  placed  in  a  wide-mouth&d  bottle,  to  which 
a  watch-glass  has  been  previously  fitted  as  a  cover.  The  capacity  of 
the  bottle  may  be  such  as  to  allow  the  surface  of  the  liquid  to  be  within 
one  or  two  inches  of  the  concave  surface  of  the  watch-glass.  The 
solution  of  nitrate  of  silver  is  then  used  as  a  trial  test  in  the  way'already 
described.  If  the  l-200th  of  a  grain  of  prussic  acid  is  present,  and  not 
too  largely  diluted,  it  will  be  detected  (at  a  temperature  of  60°  F.) 
by  the  drop  of  nitrate  of  silver  being  converted  into  an  opaque  white  or 
crystalline  film  of  cyanide  of  silver,  the  chemical  change  commencing 
at  the  margin.  We  may  then  substitute  yellow  sulphide  of  ammonium 
for  the  nitrate  of  silver,  and  proceed  in  the  manner  above  described. 
It  may  be  sometimes  necessary  to  place  the  bottle  in  a  basin  of  warm 
water.  If  the  solution  of  silver  is  tarnished  by  sulphuretted  hydrogen, 
as  a  result  of  putrefaction,  the  sulphur  test  alone  should  be  used.  By 
this  process  prussic  acid  was  detected  in  the  stomach  of  a  person 
poisoned  by  it,  as  late  as  twelve  days  after  death.  After  the  stomach 
had  been  exposed  for  a  few  days  longer,  all  traces  of  the  poison  had 
disappeared. 

Detection  hy  Distillation. — The  organic  liquid  should  be  faintly 
acidulated  with  tartaric  acid  distilled  in  a  water  bath  at  212°  F., 
and  about  one-sixth  or  one-eighth  of  the  contents  of  the  retort, 
collected  in  a  receiver  kept  cool  by  water.  The  tests  may  now  be 
applied  to  the  distilled  liquid.  If  the  trial  test  indicate  that  the 
quantity  of  poison  is  small,  a  solution  of  nitrate  of  silver  or  of  caustic 
potash  may  be  placed  in  the  receiver,  to  fix  the  acid  as  it  is  distilled 
over ;  Prussian  blue  may  then  be  procured  in  the  manner  described,  or 
the  vapour  may  be  at  once  absorbed  by  yellow  sulphide  of  ammonium 
in  the  receive!',  and  the  liquid  evaporated  to  obtain  sulphocyanide. 
Prussic  acid  has  been  found  in  the  stomach  b)'^  distillation  so  late  as 
seven  davs  after  death,  although  the  odour  could  not  be  perceived 
before  distillation.  In  the  case  of  Montgomery  (Rep.  of  trial  of 
Thompson,  Glasgow  Cir.  Court,  1857,  b}'^  Hugh  Cowan,  pp.  9  and  53), 
the  deceased  died  in  about  fift}'^  minutes  after  having  taken  two  drachms 
of  prussic  acid  (equivalent  to  three  and  a  quarter  grains  of  anhydrous 
acid).  The  death  took  place  on  September  13th ;  the  body  was 
buried  on  the  17th,  and  exhumed  on  the  80th.  The  parts  removed 
were  then  put  into  stoppered  bottles,  and  on  October  5th  the 
Drs.  McKinlay  detected  prussic  acid  doubtfully  by  the  odour,  but 
distinctly  by  the  three  tests,  in  the  stomach,  before  distillation,  as  well 
as  in  the  liquid  distilled  from  the  stomach  and  its  contents.  They  did 
not  succeed  in  detecting  its  presence  in  the  tissues.  About  five  weeks  ^ 
subsequently  to  this  analysis,  the  viscera,  which  had  been  kept  closely 
secured  in  glass  bottles,  were  examined  by  Maclagan.  The  heart, 
kidneys,  and  intestines  gave  no  indication  of  the  presence  of  the  poison  ; 
but  it  was  detected  by  the  sulphur  test,  in  the  form  of  vapour,  in  one 
half  of  the  spleen,  although  there  was  no  odour  of  the  poison.  When 
the  viscera  containing  the  poison  have  undergone  putrefaction,  no  trace 
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of  the  acid  may  be  founcl  either  by  its  vapour  or  by  distillation.  In 
this  case  it  may  have  been  converted  into  sulpbocyanide  of  ammonium 
by  sulphide  of  ammonium  produced  during  putrefaction.  The  sulpbo- 
cyanide may  then  be  dissolved  out  of  the  dried  viscera  or  liquids  by 
alcoliol,  and  the  solution  evaporated  to  dryness,  the  residue  redissolved 
in  water  and  tested  by  a  ferric  salt.  In  this  way  Sir  Thos.  Stevenson 
has  detected  the  poison  in  blood  kept  for  a  year  after  death  from  prussic 
acid.  Much  is  lost  by  reason  of  the  great  volatility  of  the  acid.  The 
author  has  found  the  vapour  to  traverse  paper  and  wet  and  dry  bladder 
in  a  few  minutes.  Hence  all  viscera  suspected  to  contain  prussic  acid 
should  be  preserved  in  well-stoppered  glass  bottles. 

In  the  Tissues. — Soon  after  death  the  poison  niiiy  be  easily  detected 
in  the  blood,  secretions,  or  any  of  the  soft  organs,  by  placing  them  in  a 
bottle,  and  collecting  the  vapour  in  the  manner  already  described; 
This  will  be  found  to  be  far  more  convenient  and  satisfactory  than  the 
process  by  distillation.  After  putrefaction  the  acid  may  be  detected  as 
sulpbocyanide; 

If  tlie  case  be  one  of  poisoning  by  the  oil  of  bitter  almonds : — The 
essential  oil,  which  is  often  called  peach-nut  oil,  is  colourless  when  pure, 
but  it  commonly  has  a  pale  yellow  colour,  and  a  strong  odour  of  bitter 
almonds,  by  which  it  may  be  identified;  It  has  a  hot,  burning  taste, 
and  a  feeble  acid  reaction.  It  produces,  when  dropped  on  paper,  a 
greasy  stain  which  does  not  entirely  disappear  by  the  application  of  heat; 
It  has  a  specific  gravity  of  1'043,  and  sinks  in  water,  which  dissolves 
about  one-thirtieth  part.  It  is  soluble  in  alcohol  and  ether  in  all 
proportions.  When  mixed  with  a  few  drops  of  strong  sulphuric  acid,  it 
forms  a  rich  crimson-red  liquid  which,  if  exposed  to  air  becomes 
yellow.  When  poured  into  cold  water,  the  crimson  colour  is  imme- 
diately destroyed,  and  a  yellow  colouring  matter  falls  in  globules.  The 
smell  and  taste  of  this  oil,  with  the  chemical  tests,  are  sufficient  for  its 
identification ;  but  nitro-benzene  possesses  a  similar  odour,  and  has  been 
mistaken  for  it.  When  pure,  and  free  from  prussic  acid,  it  is  rajjidly 
converted  by  oxidation  into  crystallised  benzoic  acid.  The  impure  oil 
undergoes  this  change  slowly. 

The  vapour  of  prussic  acid  does  not  so  readily  escape  from  this  oil 
as  from  the  watery  solution ;  hence  the  vapour  tests  do  not  so  quickly 
give  characteristic  results.  Tests. — 1.  Add  to  one  or  two  drops  of 
the  oil  a  like  quantity  of  3'^ellow  sulphide  of  ammonium.  Mere  mixture 
at  a  low  temperature  only  produces  sulphocyanate  after  standing  ten 
minutes  or  longer ;  but  if  the  liquid  is  warmed  with  alcohol  the  conver- 
sion is  immediate,  and  the  change  is  indicated  by  the  blood-red  colour 
struck  on  adding  ferric  sulphate  to  the  liquid.  If  any  unchanged 
sulphide  should  give  a  black  colour,  this  may  be  removed  by  the 
addition  of  one  or  two  drops  of  hydrochloric  acid.  2.  Dissolve 
one  or  two  drops  of  the  oil  in  alcohol  and  add  to  the  mixture 
a  few  drops  of  a  solution  of  potash,  followed  by  a  solution 
of  ferrous  sulphate,  and  then  hydrochloric  acid,  Prussian  blue  is 
formed  on  warming  the  mixture  and  adding  dilute  sulphuric  or  hydro- 
chloric acid.  The  silver  test  is  inapplicable  to  the  oil  in  its  ordinary 
state.  The  vapour  of  the  oil  produces  no  change  in  a  drop  of  a  solution 
of  nitrate  of  silver,  except  after  long  exposure.  If,  however,  the  oil  be 
heated,  there  is  an  immediate  production  of  the  cyanide  of  silver.  The 
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two  tests  above  mentioned,  combined  with  the  odour,  are  sufficient  for 
all  practical  purposes. 

Cyanide  of  Potassium. — Commercial  cyanide  of  potassium  is  usually- 
seen  in  hard  white  masses.  It  is  deliquescent,  and  very  soluble  iii 
water:  the  solution,  when  pure,  is  colourless,  and  has  a  strong 
alkaline  reaction,  a  soapy  feel,  and  a  powerful  odour  of  prussic  acid. 
It  is  not  very  soluble  in  pure  and  strong  alcohol.  1.  It  is  decomposed 
by  all  acids,  and  prussic  acid  is  set  free.  2.  The  potassium  is  precipi- 
tated by  tartaric  acid  and  by  platinic  chloride.  8.  It  gives  a  white 
precipitate  with  nitrate  of  silver,  which,  when  dried  and  heated, 
possesses  all  the  properties  of  cyanide  of  silver.  This  precipitate  is 
easily  redissolved  by  a  slight  excess  of  the  solution  of  cyanide  of 
potassium.  4.  If  a  solution  of  ferrous  sulphate  is  added  to  a 
solution  of  the  cyanide  of  potassium,  and  after  agitation,  dilute 
sulphuric  acid,  Prussian  blue  will  result.  5.  A  single  grain  of  this  salt 
moistened  with  water  in  a  watch-glass,  gives  a  well-marked  reaction,  by 
its  vapour,  with  the  silver  and  sulphur  tests.  Should  this  experiment 
fail,  a  drop  of  yellow  sulphide  of  ammonium  may  be  heated  with  the 
cyanide — the  liquid  acidulated  with  hydrochloric  acid,  and  a  solution 
of  ferric  sulphate  added.  The  red  colour  of  ferric  sulphocyanate 
immediately  appears. 

Potassium  Cyanide  in  Organic  Substances. — The  salt  may  be 
obtained  as  a  soluble  fixed  residue  from  organic  matter  by  drying  and 
incinerating  it  in  close  vessels  ;  or  prussic  acid  may  be  at  once  procured 
by  distilling  the  contents  of  the  stomach  with  diluted  sulphuric  acid. 

Lwow  has  detected  cyanide  of  potassium  in  the  body  one  hundred 
days  after  death  ("  Ann.  d'Hyg.,"  1882,  t.  viii.,  p.  571),  and  Zillner  four 
months  after  death  {VierteljaJirsschrift  f.  Gerichtl.  Med.,  xxxv.,  1882, 
p.  193). 

Cases. — The  following  possess  some  features  of  interest. 

In  1899  at  Pershore,  Worcestersliire,  Dr.  Emerson  met  with  a  case  in  which, 
although  the  victim  (suicide)  had  swallowed  a  large  dose,  there  was  no  smell  of  the 
acid  in  the  room  or  at  the  hps  of  the  body,  although  less  than  one  and  a  half 
hours  had  elapsed  when  he  was  found ;  he  was  found  Ijing  in  his  armchair  as 
though  he  had  died  from  heart  failure  of  natural  origin.  There  was  no  smell  on 
removing  the  stomach,  and  only  a  faint  odour  fi'om  the  Ixmga.  On  opening  the  jar 
in  which  the  stomach  had  been  preserved  there  was,  however,  a  strong  smeU  of 
the  acid. 

In  1904  the  notorious  Whitaker  Wright  poisoned  himself  with  cyanide  of 
potassium  after  being  sentenced  to  a  term  of  penal  servitude ;  and  in  his  case  every 
viscus  smelt  strongly  of  the  acid,  although  he  died  within  a  minute  or  two  after 

taking  the  dose.  .         .  ,      <  • 

In  the  Chemist  and  Druggist  for  May  15th,  1897,  p.  773,  is  an  interesting 
account  of  the  destruction  of  an  elephant  by  poison,  but  it  is  doubtful  whether  death 
was  due  to  prussic  acid  or  to  aconite.  The  weight  of  the  beast  was  3  tons  12  cwt. 
At  12.16  he  was  given  sixty  grains  of  Merck's  aconitine  concealed  in  a  carrot;  this 
having  no  unmediate  effect  he  was,  a  quarter  of  an  hour  later,  given  four  ounces 
of  Scheele's  hydrocyanic  acid,  and  at  mtervals,  three  fui-ther  sunhar  doses  ;  he  died 
at  2.30.  That  the  acid  was  potent  was  proved  by  the  naiTow  escape  of  a  boy  who 
inhaled  accidentally  some  of  the  fumes  in  filling  the  syringe,  and  was  made  very  ill 
thereby,  as  also  by  the  fact  that  a  black  bear,  weight  not  stated,  was  killed  by  two 
ounces  of  the  same.  It  seemed  probable  to  the  slayer  that  it  was  the  aconitme  and 
not  the  prussic  acid  that  killed  the  elephant.  . 

An  extraordmary  case  of  poisonmg  by  the  fumes  of  the  acid  is  recorded 
( Lancet,  1,  1899,  p.  43).  Owing  to  an  accident  some  gallons  of  strong  sulphuric  acid 
came  in  contact  with  a  large  quantity  of  cyanide  of  potassium  in  a  small  room  m 
which  were  some  children. 
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The  followin{?  case  of  recovery  after  swallowing  at  least  twenty- 
grains  of  potassium  cyanide  is  reported  by  T.  R.  Wigglesworth 
{B.  M.  J.,  1,  1897,  p.  1039).  A  miner  was  seen  to  drink  sometlnng 
from  a  bottle,  throw  the  bottle  away,  and  fall  down  in  convulsions, 
foaming  at  the  mouth. 

I  saw  him  not  less  than  fifteen  minutes  after  drinking  the  fluid.  He  was  lying 
insensible  on  his  back  on  the  floor  (whore  he  had  been  placed).  His  face  was 
greyish-blue  in  colour-,  the  mouth  covered  with  foam,  and  the  jaws  tightly  clenched, 
80  much  so  that  I  broke  one  of  his  teeth  in  forcing  open  his  mouth  to  insert  the 
stomach  tube.  The  eyes  were  intensely  injected  and  fixed,  and  the  pupils  largely 
dilated,  but  the  conjunctival  reflexes  were  not  entii-ely  absent.  The  breathing  was 
pectoral,  the  inspirations  were  jerky  and  sounded  similar  to  a  faint  hiccough.  The 
pulse  was  small  and  rapid.  The  arms  were  slightly  flexed  at  the  elbow,  the  fingers 
tightly  contracted,  and  the  thumbs  pressed  firmly  into  the  palms ;  the  abdominal 
muscles  were  rigid.    There  was  no  escape  of  urine  nor  of  fjBces. 

I  examined  the  bottle,  which  contained  a  very  small  quantity  of  fluid,  smellmg 
strongly  of  potassium  cyanide. 

As  soon  as  I  was  able  to  separate  his  teeth  sufficiently,  I  iatroduced  the  stomach 
tube,  and  washed  out  his  stomach  with  clean  water,  and  then  injected  a  mixture  of 
sulphate  of  iron,  carbonate  of  potash,  and  pure  ether,  which  was  retained  for  about 
five  minutes,  when  he  vomited,  the  vomit  being  distinctly  stained  blue.  I  then 
poured  a  stream  of  cold  water  over  the  back  of  the  neck  and  spine,  and  over  the 
region  of  the  heart.  His  pulse  and  breathing  rapidly  improved,  but  the  muscular 
contractions  remained  until  6.30  p.m.,  nor  did  he  regain  full  consciousness  until 
8.15  p.m.,  when  he  spoke  and  answered  questions  quite  rationally,  although  he 
denied  all  recollection  of  taking  the  poison,  and  as  to  where  he  obtained  it.  (I  have 
every  reason,  however,  to  believe  that  he  was  not  speaking  the  truth.)  I  then  left 
him,  giving  him  a  mixtui-e  of  sulphate  of  iron  and  carbonate  of  ammonium  to  take 
every  hour-.  He  complained  next  day  of  his  teeth  feeling  tender,  but  was  other- 
wise well. 

Two  cases  of  recovery  from  large  doses  of  potassium  cyanide  are  reported 
by  W.  P.  Stevenson  {Lancet,  1871,  1,  p.  806).  In  1862  a  man  swallowed  the 
greater  part  of  a  solution  containing  an  ounce  of  the  commercial  cyanide, 
which  he  had  dissolved  for  the  pui'pose.  Taafe  found  the  man  a  few  minutes 
afterwards  lying  in  the  street  insensible,  and  breathing  stertorously ;  and  in  about 
ten  minutes  he  applied  the  stomach-piunp,  and  cold  affusion  freely.  In  two  hours 
the  man  vomited,  and  fi'om  that  time  rapidly  recovered. 

In  1876,  a  patient  was  admitted  into  Guy's  Hospital  suffering  from  the  effects  of 
a  handful  of  bitter  almonds,  which  he  had  eaten.  The  symptoms  were  those  of 
prussic  acid  poisoning,  from  which  he  recovered. 

Mr.  McCarthy  related  to  the  editor  a  ciu'ious  case  that  occurred  some  years  ago, 
in  which  a  gentleman  was  fatally  poisoned  in  Ireland  by  di-inking  the  first  glassful 
out  of  a  new  bottle  of  noyeau  liqueui'.  There  had  accumulated  in  the  bottle  and 
floated  to  the  top  a  sufficient  quantity  of  prussic  acid  to  kill. 

In  one  case,  a  woman  swallowed  about  seventeen  di'ops  of  the  essential  oil  of 
bitter  almonds,  and  she  died  in  half  an  horn-.  She  was  seen  by  Bull  in  about  fifteen 
minutes :  her  face  was  livid,  the  lips  separated,  the  teeth  clenched,  froth  about  the 
mouth,  the  ej^es  half-shut  and  glassy,  the  pupils  dilated  and  fixed,  and  there  were 
heavings  of  the  chest  at  intervals ;  there  was  no  ionise,  and  the  action  of  the  heart 
was  scarcely  perceptible.  No  odour  was  perceived  about  the  body  until  after  the 
stomach-pump  had  been  used.  The  first  symptoms  observed  in  this  case  were 
strong  convulsions,  the  deceased  thi-owiug  her  arms  about  as  if  in  pain.  A  boy, 
£et.  13,  swallowed  a  quantity  of  the  oil;  he  was  found  lying  on  the  floor  motionless 
and  insensible;  the  face  pale,  the  eyes  opened  and  fixed,  the  pupils  dilated,  and  he 
was  rolling  about  and  panting  for  breath  ;  the  pulse  at  the  wiist  was  imperceptible  ; 
he  died  iii  a  quai-ter  of  an  hour  without  any  convulsions  appearing.  A  man,  tet. 
20,  swallowed  about  two  oimces  of  the  oil.  A  person  present  saw  him  fall  suddenly 
while  in  the  act  of  swallowiug:  he  made  a  loud  cry,  gave  one  deep  expii-atiou,  and 
died. 

In  another  case,  a  woman,  set.  -16,  who  had  been  in  the  habit  of  using  the 
almond  essence  for  flavouring  confectionery,  swallowed  about  haK  an  ounce  (equal 
to  thirty  drops  of  the  oU).    She  died  iu  less  than  half  an  hour.    When  seen  by 
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a  medical  man  ten  minutes  after  slie  had  taken  the  poison,  she  was  perfectly 
insensible.  The  face  was  pale  but  swollen,  and  covered  with  perspiration  -  the 
eyes  stared  fixedly  as  if  m  terror  ;  the  pupils  wore  dilated.  The  lips  were  p'artlv 
closed  and  livid,  and  a  frothy  mucus  issued  from  the  mouth.  The  lower  iaw  was 
firmly  contracted,  while  the  muscles  of  the  neck  and  of  the  limbs,  exceptiue  those 
of  the  fingers,  were  flaccid.  She  breathed  slowly  and  heavily,  making  about  ten 
respirations  in  a  minute  ;  the  pulse  was  from  30  to  40,  and  feeble.  There  was  an 
odour  of  bitter  abnonds  in  the  breath.  Some  blood  which  was  di-awn  from  the  arm 
was  thick  and  dark,  resembling  choleraic  blood.  lu  spite  of  the  use  of  the  stomach- 
pump  and  cold  alfusion,  the  patient  did  not  show  any  signs  of  recovery,  but 
gradually  sank  {Assoc.  Med.  Jour.,  December  13th,  1856,  p.  1055).  In  1853,  a  woman, 
£et.  39,  swallowed  half  an  oimce  of  almond  flavour,  containing  half  a  drachin  of  the 
essential  oil.  In  ten  minutes  she  was  perfectly  insensible  and  motionless ;  the 
pupils  were  moderately  dilated  and  insensible  to  light ;  the  mouth  was  partly  open, 
the  lips  were  pale;  there  was  no  distortion  nor  spasmodic  movement  of  the  featui-es  ; 
the  pulse  was  slightly  tremulous,  and  entirely  ceased  in  a  few  minutes;  the 
breathing  was  slightly  stertorous,  and  took  place  at  long  intervals.  She  continued 
in  this  state  for  twenty  minutes  without  any  convulsive  movements  of  the  body, 
when  she  died,  i.e.  hali  an  hour  after  she  had  taken  the  poison.  In  another  case 
two  drachms  destroyed  life  in  seventeen  minutes  {Lancet,  1863,  2,  p.  447). 

Poisoning  by  Ammonium  Sulphocyanide  and  Potassium 

sulphocyanidb. 

Blj'tli  ("  Poisons "),  says  that  in  large  doses  these  salts  are 
poisonous  ;  the  latter  is  a  normal  constituent  of  saliva  in  minute 
quantities,  but  in  large  doses  is  said  to  produce  paralj'sis  and  convul- 
sions, later  probably  asphyxia! ;  these  results  have  been  obtained  in 
rabbits  and  dogs.    Christison  termed  it  a  feeble  poison. 

The  editor  finds  a  single  case  recorded  in  a  human  being : — 

On  Wednesday,  Februaiy  28th,  the  borough  coroner  (Mr.  H.  Saunders  French) 
held  an  inquest  at  the  Hoop  Hotel,  Bridge  Street,  Cambridge,  on  the  body  of 
Florence  Eliza  Stearn,  aged  thirty-five,  who  had  died  after  taking  sulphocyanide  of 
ammonium.  Mr.  David  John  Rygate,  surgeon,  deposed  to  being  called  in  to  see 
the  deceased  at  9.30  p.m.  on  Sunday,  February  25th,  when  he  was  informed  that, 
about  2  p.m.,  she  had  taken  sulphocyanide  of  ammonium.  The  father  of  the 
deceased  then  told  witness  the  story  of  the  events  of  the  day.  Five  grains  of  the 
poison  taken  would  cause  immediate  death.  Witness  ordered  the  deceased  to  bed, 
and  at  2.30  a.m.  on  Monday  he  foimd  her  unconscious,  with  rigidity  of  the  muscles 
of  the  arms  and  jaws.  By  injections  of  ether  attempts  were  made  to  revive  her, 
but  convulsions  ensued  and  the  deceased  expired  on  Monday  evening  at  6.30.  A 
post-mortem  of  the  body  had  been  made.  He  was  of  opinion  that  the  deceased 
died  from  convulsions,  whether  caused  by  taking  poison  or  not  he  was  not  absolutely 
certain,  as  he  was  not  sufficiently  competent  to  detect  the  small  amount  of  poison 
which  had  been  taken.  The  remedies  applied  got  rid  of  the  greater  part  of  the  com- 
pound, and  he  had  not  much  doubt  that  the  deceased  died  of  the  after-effects  of  the 
small  quantity  which  got  into  the  system.  The  jury  returned  a  verdict  of  "  Death 
fi'om  convulsions,  probably  caused  by  taking  a  quantity  of  sid^jhocyanide  of 
ammonium  whilst  of  imsound  mind"  {Cambridge  Chronicle,  reproduced  in  P/ja?'?)i, 
Jour.,  p.  791,  for  March  I7th,  1894). 


Sub-Group  2. — (1)  Poisoning  by  Acetic  Acid. 

This  acid  has  been  generally  excluded  from  the  class  of  poisons,  but 
in  1901  one  fatal  accident  and  one  suicide  were  due  to  it.  The  editor 
is  unable  to  find  records  of  the  cases.  Common  vinegar,  which  con- 
tains only  4  or  5  per  cent,  of  acetic  acid,  has  been  often  taken  in 
large  doses  without  injurious  consequences.  From  the  experiments 
performed  by  Orfila  on  dogs,  and  from  one  case  which  he  reports  as 
having  occurred  in  the  human  subject,  acetic  acid,  when  concentrated, 
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appears  to  exert  an  irritant  action  on  the  body  ("  Ann.  d  Hyg.,  1881, 
2;  159;  also  "Toxicol.,"  vol.  2,  p.  198).  This  is  not  more  than  we 
micht  liave  expected,  seeing  that  the  concentrated  acid  is  highly 
coiTOsive  In  the  case  referred  to,  the  deceased,  a  female,  aged  nineteen, 
was  found  dying  on  the  highway.  She  suffered  from  convulsions, 
complained  of  pain  in  the  stomach,  and  died  m  a  short  time.  On 
inspection,  the  stomach  was  found  neither  softened  nor  corroded,  but 
its  mucous  membrane  near  the  pylorus  was  almost  black.  The  mucous 
glands  were  prominent,  and  the  vessels  were  filled  with  dark  coagulated 

blood.  . 

Pelletan  observed  in  the  case  of  a  child,  that  the  abuse  of  vinegar 
led  to  thinning  of  the  mucous  membrane  of  the  stomach;  and 
Landerer  remarked  that  the  milk  of  a  wet  nurse  who  had  been  in  the 
habit  of  taking  large  quantities  of  the  vinegar  of  roses,  became  thm, 
very  acid,  and  deficient  in  casein  and  oil.  The  infant  which  she  was 
suclding  gradually  wasted  and  died,  and  the  woman  herself  suffered 
severely  (Heller's  "  Archiv.,"  1847,  2  H.  S.  185). 

Analysis. — Vinegar,  which  may  be  regarded  as  an  organic  mixture 
containing  a  small  proportion  of  acetic  acid,  may  be  examined  by 
distilhng  a  portion,  and  testing  the  distilled  Hquid  for  the  acid. 
Vinegar,  as  it  exists  in  commerce,  may  contain  a  small  quantity  of 
sulphuric  acid,  and  occasionally  traces  of  lead  and  copper.  In  general 
it  is  easily  recognised  by  its  odour. 

Case. — In  the  following  case  it  is  to  be  presumed  that  the  acetic 
acid  was  mainly  responsible,  as  red  oxide  of  mercury  is  not  a  very 
active  poison,  at  any  rate  as  a  corrosive. 

C.  S.,  a  well-nomished  girl,  aged  seventeen,  was  admitted  to  the  Hereford 
Infirmary  at  midday  on  November  22nd,  having  swallowed  half  an  houi-  previously 
one  ounce  of  acetic  acid,  to  which  she  had  added  an  unknown  amount  of  the  red 
oxide  of  merciu-y.  Evidence  showed  that  the  bottle  she  brought  to  the  chemist's 
for  the  acid  was  perfectly  clean.  Afterwards  there  was  found  on  the  bottom  of 
the  broken  bottle  a  red  deposit,  which  on  analysis  proved  to  be  red  oxide 
of  mercury.  The  inference  di'awn  was  that  in  addition  to  the  ounce  of  acetic  acid, 
thirty  grains  at  least  of  the  oxide  had  been  taken,  as  it  was  proved  that  one  drachm 
of  acetic  acid  dissolved  five  grains  of  the  oxide. 

The  symptoms  were  stertorous  breathing,  vomiting  of  frothy  fluid,  no  blood ;  . 
pain  in  throat  and  stomach,  and  fi'equent  bloody  evacuations  fi'om  the  bowel, 
many  times  copious  clots  being  passed.  The  patient  was  conscious  all  through, 
but  veiy  collapsed;  there  were  no  convulsions,  and  very  sbght  charring  of  the 
mouth.  Treatment  consisted  of  magnesia  suspended  in  emulsion,  lime  water,  and 
olive  oil,  with  hypodermic  injections  of  ether.  The  patient  died,  apparently  fi-om 
haemorrhage,  at  4.30  p.m.  next  day,  seventeen  hom-s  after  taking  the  poison. 

On  post-mortem  examination  eight  hours  after  death,  the  oesophagus  was 
inflamed  and  congested,  and  the  stomach  intensely  so.  At  the  pyloric  end  was  a 
large  patch,  quite  black  and  charred,  with  the  mucous  membrane  quite  destroyed; 
the  organ  was  empty.  The  duodenum  was  also  inflamed  in  patches,  but  not 
ulcerated.  Both  ventricles  of  the  heart  were  contracted  and  empty.  The  trachea 
and  larynx  were  inflamed  as  far  down  as  the  bifurcation  of  the  bronchi.  There 
was  no  peritonitis  {B.  M.  J.,  1,  1896,  p.  19). 


(2)  Poisoning  by  Tartaric  Acid. 

Symptoms  and  Appearances. — Tartaric  acid  is  not  commonly 
regarded  as  a  poison  ;  but  at  least  one  case  has  occurred,  in  which  there 
was  no  doubt  tbat  it  acted  as  an  irritant  and  destroyed  life.  The  case 
referred  to  was  the  subject  of  a  trial  for  manslaughter  {li.  v.  Watkins, 
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C.  C.  C,  Januaiy,  1845).  The  accused  gave  the  deceased,  a  man,  aged 
twentjr.four,  one  ounce  of  tartaric  acid  instead  of  aperient  salt.  '  The 
deceased  swallowed  the  whole,  dissolved  in  half  a  pint  of  warm  water ; 
he  immediately  exclaimed  that  he  was  poisoned ;  he  complained  of 
having  a  hurning  sensation  in  his  throat  and  stomach,  as  though  lie 
had  drunk  oil  of  vitrol,  and  stated  that  he  could  compare  it  to 
nothing  but  being  all  on  fire.  Soda  and  magnesia  were  administered 
with  diluent  drinks.  Vomiting  set  in,  and  continued  until  death, 
which  took  place  nine  days  afterwards.  On  inspection,  nearly  tlie 
whole  of  the  alimentary  canal  was  found  highly  inflamed.  The 
accused  admitted  that  he  had  made  a  mistake,  and  tartaric  acid  was 
found  in  the  dregs  of  the  cup.  The  jury  acquitted  the  prisoner. 
Another  case  of  poisoning  by  this  acid,  with  a  report  of  the  results  of 
analysis,  has  been  published  by  Devergie  ("Ann.  d'Hyg.,"  1851,  2, 
422).  This  case  gave  rise  to  a  controversy  between  Orfila  and 
Devergie,  the  points  in  dispute  relating  chiefly  "to  the  processes  for  the 
detection  of  the  acid  in  the  stomach  and  tissues  ("Ann.  d'Hyg.,"  1852, 
1,  199,  382 ;  and  2,  230). 

Case.— In  the  B.  M.  J.  for  June,  1893,  p.  1321,  the  following  fatal 
case  is  reported  by  Dr.  Edgar  Trevithick,  of  Cheltenham  : — 

In  this  case  death  occurred  on  May  26th  (this  being  the  seventh  day  after 
ignorant  self- administration),  in  a  woman,  aged  67.  The  exact  amount  taken  I 
have  unfortunately  been  unable  to  confidently  determine.  The  woman  herself 
owned  to  having  taken  "  about  two  teaspoonfuls."  That,  I  found,  would  represent 
between  140  and  180  grains.  Since,  however,  both  she  and  her  husband  at  the 
onset  of  the  eymptoms,  and  for  three  days  afterwards,  refused  to  admit  that  she 
had  taken  anything  likely  to  disagree  with  her,  and  seeing  that  it  was  with  evident 
reluctance  that  on  the  foui'th  day  the  confession  was  obtained,  it  is  not,  I  think, 
improbable  that  a  larger  dose  than  that  mentioned  above  may  in  reality  have  been 
taken.  With  regard  to  the  strength  of  the  solution  used,  the  probability  is  that  it 
was  of  very  considerable  strength,  since  the  draught  was  prepared  in  a  small 
tumbler.  The  remnant  of  tartaric  acid  taken  from  the  room  was  on  examination 
found  to  be  free  from  admixture  or  impurities.  No  other  irritant  poison  was 
discoverable  in  the  house,  nor  did  any  of  the  circumstances  in  any  way  point  to  the 
likelihood  of  any  drug  other  than  tartaric  acid  being  concerned. 

The  symptoms  at  the  outset  were  acute  abdominal  pains,  vomiting  and 
diarrhoea  coming  on  in  the  above  order.  Pain  and  vomiting  appear  to  have 
supervened  almost  immediately  after  the  administi'ation,  and  diarrhoea  set  in  some 
few  hours  later. 

When  I  first  saw  the  patient,  about  twenty-four  hours  after  the  onset  of  the 
symptoms,  I  foimd  her  suffering  from  intense  abdominal  pain,  and  screaming  out 
whenever  she  moved  in  bed.  At  this  time  the  pulse  was  very  fairly  good,  the 
tongue  was  already  very  dry,  the  temperatm-e  100°  F.  On  the  fourth  evening  the 
patient  became  delirious,  and  remained  so  untd  her  death.  About  the  fourth  day 
also  the  pulse  began  markedly  to  fail.  The  temperature  from  this  time  forward 
was  subnormal.  On  the  day  before  the  death  diarrhoea,  which  had  been  checked  by 
opium  and  bismuth,  recommenced.  The  ui-ine  was  twice  tested  dm-ing  the  dlness, 
and  found  to  be  free  from  albumen  or  sugar ;  it  was  acid. 

A  necropsy  was  made  fourteen  hours  after  death ;  rigor  mortis  was  then  strongly 
present.  On  opening  the  abdomen  the  whole  of  the  alimentary  canal  gave 
evidence  of  having  been  acutely  disordered.  The  serous  sui-face  of  the  small  and 
large  intestine  was  found  coated  with  a  layer  of  soft,  butterlike  lymph.  The  serous 
surface  of  the  stomach  appeared  free  from  this.  There  were  some  patches  9f 
similar  inflammatory  in-oduct  on  portions  of  the  peritoneum  which  lay  in  contact 
with  the  inflamed  gut,  and  in  addition  there  was  a  small  similar  patch  between  the 
base  of  the  left  lung  and  the  diaphragm.  The  sui-faces  of  the  mesentery  were  free 
from  lymph,  nor  were  the  mesenteric  glands  enlarged.  There  was  no  free  flmd  in 
the  peritoneal  cavity.  In  the  oesophagus  there  were  a  few  shallow  erosions.  In 
the  stomach  were  found  several  patches  of  subserous  hfemorrhage,  and  the  mucous 


rOISONING  BY  PlCmC  ACID. 


655 


membrane  was  covered  with  a  layer  of  rather  tenacious  mucus.  The  mucous 
sui-face  of  the  whole  intestine  showed  signs  of  recent  inflammation,  but  there  was 
nowhere  any  sign  of  chronic  disorder.  The  transverse  and  descending  colon 
appeared  perhaps  to  have  suffered  more  severely  than  any  other  part  ot  the  gut. 
The  lungs  were  emphysematous,  the  liver  rather  fatty,  and  the  spleen  solt.  ihe 
heart,  kidneys,  pancreas,  vermifonn  appendix,  and  pelvic  organs  were  normal. 
There  was  no  evidence  anywhere  of  tuberculosis.  .    .  ■ 

It  was  stated  in  evidence  at  the  inquest  by  the  chemist  who  sold  the  tartaric 
acid  that  the  poor  used  tartaric  acid  very  largely  in  concocting  summer  di-inks,  and 
he  fm-ther  expressed  his  opinion  that  a  good  many  of  them  looked  upon  tartaric 
acid  and  cream  of  tartar  as  difierent  names  for  the  same  article.  The  coroner's 
jm-y  retui-ned  a  verdict  iu  this  case  of  "  Accidental  poisoning  from  an  overdose  of 
tartaric  acid." 

(3)  Poisoning  by  Tannic  Acid. 

The  following  is  from  the  Lancet,  2,  1903,  p.  1728  :— 
Dr.  F.  J.  Waldo  held  an  inquest  on  the  body  of  a  man  who  had  died  from  acute 
poisoning  by  tannin.  The  deceased  had  fallen  into  a  pit  of  tanning  liquor ;  death 
resulted  three  and  a  half  hours  later  from  violent  diarrhoea  and  vomiting.  _A 
similar  case  was  recorded  in  Germany  forty  years  ago.  It  would  seem  that  tannin 
is  an  irritant  poison  when  taken  in  large  doses. 

The  editor  doubts  vphether  it  was  simply  tannic  acid  that  caused 
either  fatality,  as  "  tanning  liquor "  would  be  very  likely  to  contain 
other  substances  of  an  irritant  or  poisonous  nature. 


(4)  Poisoning  by  Picric  Acid. 

Source  and  Method  of  Occurrence. — Picric  acid  is  obtained 
by  dropping  phenol  into  nitric  acid,  heating  the  mixture  and  purifying 
by  re-crystallisation  (Extra  Pharm.,  1904).  It  is  now  becoming  a 
favourite  dressing  for  burns,  and  toxic  effects  are  produced  in  this  way, 
but  no  fatal  cases  have  yet  been  recorded. 

Dixon  Mann  writes  on  it  as  follows  : — 

Symptoms. — The  following  case  related  by  Adler  (Wiener  mecl. 
Wochenschr.,  1880)  illustrates  the  effects  of  a  toxic  dose  : — A  girl, 
aged  sixteen,  endeavoured  to  commit  suicide  by  swallowing  about 
800  grains  of  picric  acid  mixed  with  water.  Violent  pain  in  the 
stomach  and  repeated  vomiting  speedily  occurred,  and  diarrhoea  soon 
followed ;  the  sclera  and  the  skin  were  coloured  an  intensel}'-  dark 
yellow,  almost  brown  ;  the  pupils  were  moderately  dilated  and  reacted 
feebly  to  light ;  the  fingers  were  spastically  stretched  and  bent  at  the 
metacarpo-phalangeal  articulations.  The  urine  was  ruby-red  in  colour ; 
it  contained  neither  albumen  nor  bile  pigment ;  a  slight  sediment 
formed  which  partially  consisted  of  brown-stained  epithelium  ;  the  stools 
were  fluid  and  ruby-red  in  colour.  Both  urine  and  fsBces  contained 
picric  acid  in  considerable  amount ;  six  days  after  the  reception  of 
the  poison  traces  of  it  were  present  in  the  urine.  In  a  few  days  the 
discoloration  of  the  skin  diminished  and  the  patient  was  quite  well 
at  the  end  of  a  week.  Cheron  (Journ.  de  Therap.,  1880)  relates  a 
case  of  poisoning  from  inhalation  of  picric  acid  dust,  which  caused 
discoloration  of  the  skin,  pain  in  the  epigastrium,  depression,  delirium, 
vomiting,  diarrhoea,  and  red-coloured  urine  ;  recovery  took  place.  In 
another  case  symptoms  of  poisoning  occurred  from  the  application  of 
about  six  grains  of  powdered  picric  acid  to  the  vagina ;  in  one  hour 
the  skin  was  discoloured  and  erythematous,  and  the  urine  was  red  ; 


POISONING  BY  PICBIC  ACID. 


pain  in  the  stomach  and  the  kidneys  with  somnolence  were  amongst 
the  symptoms ;  recovery  took  place,  but  the  skin  was  discoloured  for 
a  week,  and  the  erythema  persisted  for  eleven  days.  A  teaspoonful  of 
picric  acid  has  been  swallowed  without  other  ill  effect  than  violent 
vomiting  and  purging. 

Treatment. — The  stomach  should  be  evacuated  and  well  washed 
out,  and  elimination  promoted  by  diuretics  and,  if  necessary,  aperients ; 
morpliine  will  probably  be  required  to  relieve  pain  and  cramps. 

Analysis. — Organic  matter  should  be  acidulated  with  hydrochloric 
acid  and  digested  with  alcohol  over  a  water-bath  ;  after  filtration  the 
alcoholic  extract  is  evaporated  to  a  syrup,  taken  up  with  boiling 
water,  filtered,  acidulated  with  sulphuric  acid,  and  shaken  out  with 
ether,  chloroform,  or  amyl  alcohol.  Dragendorff  directs  attention 
to  the  fact  that  if  chloroform  or  benzene  are  used  for  extraction,  the 
solution,  though  containing  picric  acid,  will  be  almost  colourless ;  if 
ether  or  amyl  alcohol  are  used  they  acquire  a  yellow  tint.  The  extract 
is  evaporated  to  dryness  and  the  residue  dissolved  in  water  and  tested. 

An  aqueous  solution  of  picric  acid,  gently  warmed  with  a  little 
potassium  cyanide,  changes  to  a  deep  blood-red  colour.  Ammonia- 
copper  sulphate  yields  a  green  precipitate  with  picric  acid.  Basic  lead 
acetate  gives  a  yellow  precipitate.  A  piece  of  white  silk  allowed  to 
remain  a  short  time  in  a  solution  of  picric  acid  is  dyed  yellow ;  the 
colour  is  not  discharged"  hy  subsequent  washing  in  water. 

Cases. — In  the  Scottish  Medical  and  SurgicalJournalfov  Decemhei; 
Dr.  J.  Stuart  Rose  has  published  two  cases  in  which  unpleasant  effects 
followed  the  use  of  picric  acid  as  a  dressing. 

A  boy,  aged  nine  years,  was  scalded  on  September  loth,  1903,  on  the  left  chest 
and  flank.  The  burn  was  of  the  fii-st  degree  with  only  one  or  two  small  bhsters. 
An  ointment  composed  of  picric  acid  and  vaseline  (hali  a  drachm  to  the  oimce)  was 
applied  on  lint.  The  scalds  were  dressed  daily.  On  September  18th  he  was  drowsy, 
there  was  a  slight  icteric  tint  of  the  coniunctivse,  and  the  face  and  palms  were  a 
little  yellow.  The  pidse  was  120  but  the  temperature  was  normal.  On  the  19th 
the  drowsiness  continued,  there  was  vomiting,  and  the  temperature  was  101-2°  F. 
On  the  20th  and  21st  the  temperature  fell  to  99°  and  there  was  mild  diarrhoea.  The 
whole  of  the  skin  was  yellow  but  especially  that  of  the  face,  pabns,  and  soles.  The 
hair  along  the  border  of  the  scalp  was  deep  yellow.  The  m-ine  contained  albumin 
and  was  of  the  colom-  of  dark  port  wine,  giving  the  impression  of  hsemoglobinui-ia, 
but  neither  blood  nor  bile  pigment  was  present.  The  burns  were  dressed  with 
boric  ointment.  On  the  22nd  the  vomiting  and  dian-hoea  continued ;  in  the  mornmg 
the  temperatui-e  was  103°  ;  in  the  evening  it  fell  to  normal.  On  the  23rd  the 
discoloration  of  the  skin  was  less;  the  burn  was  eodden-looking.  To  dry  it  iip 
gradually  a  strip  of  lint  two  and  a  half  inches  by  one  mch  covered  with  picric  acid 
ointment  was  applied  in  the  loin.  On  the  24th  there  were  vomitmg  and  headache 
and  the  temperature  was  101  -4°.  There  was  a  bright  red  blotchy  general  eruption 
which  was  here  and  there  papidar.  The  mine  was  again  deeply  coloured.  The 
picric  acid  dressing  was  removed.  On  the  next  day  the  rash  was  fading.  In  a 
second  case  a  man,  aged  forty-five  years,  scalded  his  shin  and  the  sanie  ointment 
was  appHed.  In  four  days  the  skin  and  conjunctivBe  were  yeUow  and  in  six  days 
the  urine  was  like  that  in  the  previous  case.  There  were  sHght  diarrhoea  and  head- 
ache. The  symptoms  rapidly  subsided  when  the  ointment  was  discontinued,  ioxic 
symptoms  in  these  cases  appear  to  have  been  due  to  usmg  too  strong  a  preparation 
of  picric  acid.  It  has  been  extensively  used  in  one  per  cent,  solution  without 
untoward  results  (Lancet,  1,  1904,  p.  247). 

Another  case  is  as  follows : — 

A  man,  aged  thirty-five,  came  to  me  with  the  following  history  and  symptoms  : 
On  the  previous  day,  at  3  p.m.,  he  took  what  he  at  the  time  thought  to  be  some 
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powdered  sulplional,  a  drug  he  was  in  tlie  habit  of  administering  to  himself,  but 
which  proved  to  be  picric  acid,  much  used  in  his  trade  as  a  dye.  The  amount 
swallowed  was  a  pennyworth,  about  a  table-spoonful.  No  immediate  ill  effects 
followed ;  in  fact,  it  was  some  hours  before  he  found  out  his  mistake. 

I  saw  him  on  the  following  morning.  He  then  complained  of  slight  frontal 
headache,  pain  over  the  abdomen  and  across  the  loins.  He  was  deeply  jaundiced. 
His  urine  contained  bilo  and  blood.    The  stools  were  natui'al. 

Next  day  the  jaundice  had  slightly  diminished,  thoug;h  the  abdominal  and 
lumbar  pain  persisted.  In  addition  there  was  lactrymation,  injected  conjunc- 
tivre,  profuse  mucous  discharge  from  the  nares,  and  sore  and  irritable  fauces.  The 
urine  still  contained  bile  and  blood. 

Three  days  later  he  was  practically  well,  though  stiU  slightly  jaundiced.  At  no 
time  were  the  stools  paler  than  normal,  but  the  uiine  for  some  days  contained  both 
bile  and  blood. 

From  the  symptoms  in  this  case  it  would  appear  that  picric  acid  may  be  classed 
with  phosphorus,  antimony,  arsenic,  etc. ,  di-ugs  which,  taken  in  poisonous  doses, 
produce  so-called  hsematogenous  jaundice,  due  to  the  action  of  the  toxic  agent  on 
the  red  blood  cells,  destroying  them  and  liberating  their  hjemoglobin.  I  may  add 
that  a  medical  fiiend  tells  me  that  he  has  several  times  noticed  distinct  jaundice  in 
patients  taking  medicinal  doses  of  picrate  of  ammonia  (E.  MUboume  West,  B.  M.J.,^ 
1,  1896,  p.  146). 


Sub-Geoup  3. — (1)  Poisoning  by  Nitroglycerine, 
Sources  and  Methods  of  Occurrence. — This  is  a  sweet,  oily, 

powerfully  explosive  liquid,  well  known  to  chemists  as  a  substitution- 
compound  of  the  innoxious  liquid  glycerine.  It  is  much  used  in 
mining  under  the,  name  of  "  blasting  oil."  It  has  a  sweet  aromatic 
pungent  taste,  and  mixed  with  an  infusorial  earth  it  is  known  as  dyna- 
mite. Nitroglycerine  in  the  shape  of  a  one  per  cent,  solution  is  used 
in  medincine  as  a  vaso-dilator,  official  dose  ^  to  2  minims  :  it  is  a 
type  of  a  class  of  drugs  of  which  amyl-nitrite  and  nitrite  of  sodium 
are  the  best  known  examples,  but  other  organic  nitrites  have  been 
more  or  less  tentatively  used,  erythrol-tetranitrate  for  example  {vide 
works  on  Pharmacology). 

Nitroglycerine  is  the  most  powerful  of  the  known  members  of  the 
group,  and  with  the  exception  of  amyl-nitrite  the  most  rapid  in  its 
action.  It  has  caused  death  accidentally  in  several  instances  and 
in  the  form  of  dynamite  has  been  used  suicidally  as  an  explosive. 

The  vapour  of  this  liquid  acts  powerfully  as  a  poison,  and  even  when 
much  diluted  with  air  it  produces  intense  headache. 

Toxicity  and  Fatal  Dose.— The  pharmacology  of  these  drugs 
consists  in  the  fact  that  they  aU  cause  in  very  small  doses  a  rapid 
dilatation  of  the  small  arterioles  {vide  Brunton's  "  Pharmacology  ") 
which  lasts  for  a  greater  or  less  length  of  time,  and  their  fatal  effects 
are  probably  due  to  the  consequent  fall  in  blood  pressure. 

The  fatal  dose  is  not  recorded,  but  vide  below.  Mann  records  a 
case  of  suicide  by  eating  two  "  bobbins  "  of  dvnamite  four  inches  lon« 
by  three-quarters  of  an  inch  thick.  ^ 

Symptoms.— Murrell  has  found  that  one  or  two  minims  of  a  one 
per  cent,  solution  of  nitroglycerine  produces  painful  pulsation  over  the 
whole  head ;  the  pulsation  soon  affects  the  entire  bodv  and  is  so 
marked  that  a  pen  held  in  the  hand  becomes  visibly  jerked.  In  five 
depreSon'''  '^^"^^^'^^  ^^'^  ^^^^^^^^  by  intense  headache,  languor,  and 

In  1864,  a  girl,  ajt.  13.  died  after  drinking  some  of  it  from  a  flask 
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A  man  drank  a  considerable  quantity  of  the  liquid  in  mistake  for  beer. 
An  hour  later  he  was  blue  in  the  face  and  insensible.  When  admitted 
into  hospital  he  was  delirious  and  unconscious,  and  speedily  became 
comatose.  The  hands  were  frequently  raised  to  the  head,  as  if  there 
was  headache.  The  face  was  red  and  swollen.  He  died  six  hours  after 
swallowing  the  poison.  The  brain  and  its  meuiuranes  were  congested  ; 
and  there  was  some  yellow  serous  fluid  in  the  ventricles.  The  lungs 
were  cedematous,  the  windpipe,  stomach,  and  kidneys  reddened. 
Signs  of  irritation  were  also  noted  in  the  small  intestines.  There 
were  numerous  small  ecchymotic  spots  on  the  fundus  and  larger  end 
of  the  stomach.  In  a  third  case,  a  man  drank  some  glonoin  in  mistake 
for  brandy,  and  died  in  three  hours.  In  a  fourth  ciise,  a  man  recovered 
after  swallowing  a  considerable  quantity  of  the  poison  (Schmidt's 
Jahresher.,  136,  p.  164). 

Honert  met  with  a  case  of  poisoning  by  this  substance  {Bent.  Elm., 
1867,  p.  83).  A  man  took  a  tablespoonful  of  gunpowder  as  a  remedy  for 
a  boil,  and,  in  order  to  increase  its  effect,  added  a  few  drops  of  nitro- 
glycerine. Soon  afterwards  he  was  seized  with  great  nausea,  and  violent 
and  repeated  vomiting.  According  to  the  patient's  own  account,  he 
became  black  about  the  eyes,  had  extreme  headache  and  giddiness,  and 
several  times  became  unconscious.  There  was  intense  vascular  disturb- 
ance, and  perspiration  rolled  in  streams  from  the  head  and  limbs. 
After  some  time  the  patient  became  paralysed  ;  and  when  seen  by 
Honert,  four  hours  after  the  administration  of  the  poison,  the  whole  of 
the  voluntary  muscles,  except  those  of  the  face  and  eyes,  were  paralysed. 
In  the  face  and  eyes  the  paralysis  of  motion  was  incomplete.  The  heart's 
action  was  retarded,  the  pulse  being  only  thirty-nine, full  and  hard.  When 
paralysis  was  at  its  height,  the  breathing  became  stertorous,  and  the 
extremities  icy  cold.  In  twenty  hours  the  pulse  had  risen  to  seventy, 
then  to  ninety  in  the  minute ;"  and  the  paralysis  disappeared.  After 
an  attack  of  catarrh  of  the  stomach  the  patient  quickly  recovered. 

A  miner  swallowed  two  mouthfuls.  A  painful  feeling  in  his  throat 
made  him  aware  of  his  mistake,  and  he  drank  a  quantity  of  milk.  He 
was  not  seen  by  a  medical  man  for  an  hour  and  a  quarter.  He  was 
then  sufl'ering  from  faintness,  difficulty  of  breathing,  and  oppression 
at  the  chest.  In  five  hours  vomiting  and  purging  set  m.  Shortly 
before  death'  the  man  lay  quietly  as  if  asleep,  breatlung  feebly  and 
occasionally  with  a  deep  sigh.  The  lips  were  Imd  before  death.  On 
inspection  there  was  great  congestion  of  the  membranes  of  the  brain 
as  well  as  of  the  lower  lobes  of  the  lungs.  The  mucous  membrane 
of  the  air  passages  was  of  a  red-brown  colour.  The  greater  end 
of  the  stomach  presented  a  similar  appearance  with  ecchymosis 
(Husemann's  Jahresher.,  1872,  p.  533). 

Treatment.— On  general  principles  adrenahn  might  be  tried. 
Post-mortem  Appearances— Nothing  characteristic. 

Analysis.— Nitro-glycerine  is  a  heavy,  oily-looking  liquid,  it 
is  slit^htly  soluble  in  water,  more  soluble  in  alcohol  and  ether.  It 
explodes  violently  when  struck  or  subjected  to  concussion.  Nitro- 
filvcerine  yields  a  red  colour  when  treated  with  aniline  and  strong 
tulphuric  acid,  and  also  a  red  colour  when  treated  with  brucine 
and  strong  sulphuric  acid  (free  from  nitric  acid).  Vide  also  Bnt. 
Pharmacopoeia  tests. 
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(2)  Poisoning  by  Amyl  Nitrite. 
In  the  B.  M.  J.,  1,  1898,  p.  145,  the  following  case  is  reported  :— 

"  A  woman,  aged  fifty-eight,  was  under  treatment  for  angina  pectoris.  She  had 
fi-om  sLx  to  twelve  attacks  in  the  twenty-four  houi-s.  Nitrite  of  amyl  inhaled 
(from  capsules)  quickly  relieved  the  distressing  symptoms.  Owing  to  the  costimess 
of  capsules,  a  small  quantity  of  amyl  nitrite  was  obtained,  and  this  was  given  both 
internally  and  by  inhalation,  but  had  not  the  same  effect  as  the  capsules,  so  its  use 
in  this  form  was  discontinued.  n     j  v 

"On  November  24th  paraldehyde  (two  drachms)  in  water  (two  ounces)  had  been 
ordered.  The  nui-se  went  to  her  locked  cupboard  and  inadvertently  measured  amyl 
nitrite,  the  two  bottles  (though  not  the  labels)  being  exactly  alike.  It  was  only  after 
she  had  given  it  to  the  patient  that  she  realised  from  the  odour  and  a  remark  of  the 
patient  what  she  had  done.  She  at  once  gave  the  whites  of  two  eggs  in  one  pint  of 
hot  water ;  the  patient  vomited  within  five  minutes.  Meanwhile  I  had  been 
telephoned  to,  and  had  ordered  apomorphine  gr.  i,  to  be  followed  by  cocaine  gr.  i, 
and  at  once  visited  the  patient.  I  found  that  after  the  apomorphine  she  had 
again  vomited  freely ;  hot  water  was  given,  and  the  vomiting  encouraged.^  At 
this  time,  half  an  hour  after  the  unfortunate  dose,  the  pulse  was  exceedingly 
weak,  about  130  per  minute ;  respii-ation  very  shallow,  with  long  intervals ;  and 
temperatui-e  as  low  as  95° — the  index  had  not  been  shaken  lower,  so  it  may  have 
been  less  than  this.  The  patient  was  semi- comatose,  vomiting  liquid  smelling 
strongly  of  amyl  nitrite  and  having  a  brown  colour.  The  pupils  were  contracted, 
and  she  was  bathed  in  perspiration.  Strychnine  gr.  i,  followed  by  ergotinin 
cit.  g'g,  was  given  hypodermicaUy,  and  whisky  (two  ounces)  was  given  per  rectum. 
The  patient's  breathing  gradually  became  deeper  and  more  regular,  and  in  about 
two  hoiu's  she  was  in  her  usual  condition  after  an  anginal  attack.  She  said  :  '  This 
must  have  been  a  very  bad  one.  At  the  time  I  was  losing  consciousness  every- 
thing seemed  green.'  Dr.  Gibson,  assistant  medical  officer,  examined  the  mine  on 
the  following  day ;  there  was  no  sugar  present,  and  no  blood  corpuscles,  but  some 
haemoglobin  was  present  for  twelve  hours,  as  shown  by  guaiacum  test." 

Dixon  Mann  quotes  from  Rosen  the  case  of  a  student,  set.  22,  who 
drank  some  of  the  liquid,  probably  about  200  minims,  and  suffered  as 
follows : — 

"  Eructations  and  vomiting  occuiTed.  When  seen  the  face  was  pale,  the  lips  were 
bloodless,  the  respirations  quiet,  and  the  pulse  110  per  minute;  he  had  pain  in  the 
head,  was  much  depressed,  felt  a  burning  sensation  in  the  throat,  and  oppression 
in  the  region  of  the  stomach.  The  mucous  membrane,  touched  by  the  poison,  was 
slightly  eroded;  gastric  catarrh  followed,  with  ultimate  recovery.  The  amount 
swallowed  was  from  twelve  to  fifteen  grammes." 

The  editor  has  had  personal  experience  of  an  intense  headache, 
lasting  some  hours,  as  the  result  of  accidentally  inhaling  the  fumes 
of  the  drug,  but  he  is  unable  to  find  any  further  recorded  cases 
of  poisoning  by  it, 

(3)  Poisoning  by  Cordite. 

The  following  curious  note  is  taken  from  the  B.  M.  J.,  2,  1903, 
p.  925.    The  editor  leaves  it  for  reference  without  comment. 

"  Whatever  may  be  said  of  other  branches  of  human  knowledge,  it  can  scai'cely 
be  claimed  that  there  is  nothing  now  under  the  sun  as  regards  at  least  some 
forms  of  narcomania.  Quite  an  original  species  of  this  vice  was  discovered  by 
Major  Jennings,  D.S.O.,  dui-ing  the  recent  operations  in  South  Africa,  and  the 
rough  notes  which  he  made  upon  the  subject  at  the  time  are  given  by  him  in 
the  journal  of  the  Royal  Army  Medical  Corps  for  October.  It  consists  in  the 
eating  of  cordite  with  which  the  Lee-Metford  cartridges  are  charged,  and  the 
effects  appear  to  be  so  unpleasant  that  it  is  difficult  to  understand  how  the  habit 
should  gain  any  hold  upon  individuals.  Cordite  consists  roughly  of  about  fifty- 
eight  parts  of  nitro-glycerine,  thirty-seven  parts  gun  cotton,  and  five  parts  of 
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mineral  jelly ;  while  acetone  is  used  as  a  solvent,  but  does  not  enter  largely 
into  the  composition.  Each  cartridge  contains  sixty  cylindrical  strands  of  cordite, 
each  strand  measuring  one  and  a  quarter  inch  in  length  and  one-twenty-fifth  of  an 
inch  in  thickness.  By  way  of  experiment  Major  Jennings,  after  discovering 
the  existence  of  cordite-eating  among  a  certain  number  of  men,  sucked  a  quarter  of 
a  sti'and  for  two  minutes.  He  found  that  the  diminution  in  its  size  after  this  time 
was  scarcely  appreciable,  but  nevertheless  it  caused  the  most  racking,  splitting 
headache  he  had  ever  felt  in  his  life,  which  lasted  quite  thirty-six  hours,  and  was 
accompanied  by  hammering  and  ringing  noises  in  the  ears.  Its  taste  was  sweet, 
pleasant,  and  pungent.  Erom  inquiries  among  the  men,  its  effects  appeared  to 
differ  somewhat  when  sucked  and  when  taken  in  solution.  Dissolved  in  tea,  it 
produces  an  almost  immediately  exhilarating  effect,  '  inciting  to  almost  demoniacal 
actions."  If  many  have  partaken  of  the  beverage  all  begin  talking  at  once,  each 
seemingly  anxious  to  inform  the  other  of  everything  that  has  happened  to  him  since 
his  birth.  This  condition  is  followed  by  heavy  sleep  and  stupor,  lasting  five 
to  twelve  hours,  according  to  the  quantity  taken.  To  awaken  the  subject  it  is 
often  necessary  to  slap  his  face,  punch  or  shake  him,  and  awakening  is  accompanied 
by  severe  dull,  boring  headache,  muscidar  twitchings,  and  protrusion  of  the  eyes. 
Even,  however,  when  fully  awakened,  the  cordite-eater  does  not  seem  to  realise  his 
surroundings  for  many  hoiu's.  It  is  as  an  addition  to  beer  that  cordite  appears  to 
produce  its  worst  effects.  It  then  excites  a  quarrelsome,  destructive  mania  in 
an  otherwise  peacefully  disposed  individual,  and  produces  immediate  intoxication 
in  a  man  who  can  commonly  consimie  as  much  as  four  or  five  pints  of  beer  without 
exhibiting  a  trace  of  having  done  so.  If  taken  in  quantity  insufficient  to  produce 
sleep  it  makes  him  not  only  quarrelsome,  but  brings  out  the  worst  traits  in  his 
character.  A  possible  clue  to  the  inception  of  this  habit  is  given  by  the  fact  that  a 
large  number  of  the  men  seem  to  have  used  cordite  as  a  means  of  Lighting  pipes  in 
default  of  matches.  When  thus  used  it  gives  a  sweetish  flavour  to  the  tobacco,  but 
causes  great  dryness  of  the  throat,  followed  by  headache.  Others  of  the  men  seem 
to  have  fiLrst  tasted  the  cordite  out  of  ciuiosity.  Major  Jennings's  account  includes 
notes  of  communications  made  to  him  by  various  men,  in  all  of  which  are  found 
statements  as  to  the  exceedingly  unpleasant  after-effects.  One  of  them  said  that 
he  first  became  aware  of  this  use  of  cordite  fi'om  one  of  his  comrades  asking 
for  something  to  straighten  him  up  because  he  had  been  sucking  it,  and  he  also 
observed  that  some  of  the  men  became  very  elevated  after  taking  a  very  smaU 
quantity  of  beer,  though  they  could  formerly  take  a  largo  quantity  of  it  without 
effect.  '  Cordite  by  itself,'  said  this  man,  '  does  not  seem  to  make  men  crazy,  but 
only  induces  a  very  heavy  sleep;  but  taken  with  beer  or  spirits,  it  brutalises 
the  mildest  man  and  makes  a  temporary  maniac  of  him.'  He  also  added  that  he 
had  noticed  that  it  apparently  aged  a  man  rapidly,  and  made  him  extremely 
negligent  of  his  personal  appearance.  The  existence  of  the  vice  first  became 
known  to  Major  Jennings  from  the  suggestion  of  a  regimental  non-commissioned 
oflacer  that  a  certain  man  had  possibly  been  taking  cordite  in  order  to  escape  service  ; 
but  in  concluding  his  notes  Major  Jennings  suggests  that  the  effects  are  so 
exceedingly  unpleasant  that  none  but  the  most  depraved  would  ordinarily  resort 
to  it  as  a  stimulant." 


(4)  Poisoning  by  Roburite. 

In  the  Lancet,  2,  1901,  p.  1613,  will  be  found  an  account  of  a  case 
of  poisoning  by  this  substance  ;  it  was  used  in  some  insect  powder. 


Sub- Group  4.— (1)  Poisoning  by  Creolin. 

Source  and  Method  of  Occurrence.  —  This  substance  is 
thus  described  in  the  Extra  Pharm.,  1904  :—"  Creohn,  Pearson,  a 
dark-coloured  liquid,  antiseptic  ;  said  to  contain  20  per  cent,  cresylic 
acid,  with  neutral  hydro-carbon  oil  and  resin  soap." 

'<  In  No  41  of  the  Veutaclie  Medicinische  Wochenschrift,  Dr.  Pinner,  physician 
to  the  Jewish  Hospital  in  Hambui-g,  reports  the  case  of  a  woman  sixty  years  oL 


POISONING  BY  CREOLIN. 

age  wlio  had  attempted  suicide  by  swallowiug  seventy-five  f'^'^^^,  °* 
It  was  at  first  not  known  which  of  the  preparations  called  creohn  had  been  fakj' 
but  the  druggist  from  whom  it  was  purchased  subsequently  stated  that  o^YoThe 
Pearson's.    The  woman  was  found  unconscious  in  her  room,  and 
hospital  two  hours  after  the  attempt  on  her  life     She  was  the^  comatose  w^th  Imd 
face,  moist  skin,  and  blue  lips ;  her  right  pupil  was  larger  than  the  lef  ,  ^^f  ^^l^ 
was  no  reflex  action  of  the  cornea.    Her  temperature  was  3G  G   O.,  ^^^J"^^^ 
and  regular,  and  her  respiration  deep  and  snoring,  with  tracheal    ales     In  t  o 
pharjaix  there  was  a  large  quantity  of  white  mucus;  the  Pf^^^al  arches  and  ti^^ 
posterior  wall  of  the  palate  were  covered  by  a  grey  superficial  coating.    -L^eie  was 
a  strong  smell  of  creolin  in  the  breath.    By  the  stomach-pump  three  hundzed 
grammes  of  a  thick  grey  fluid  mLxed  with  mucus  were  withdrawn  and  pressure  on 
the  pylorus  caused  thick  brown  drops  of  pui-e  creolin  to  come  through  the  tube. 
The  first  urine  (one  hundi-ed  and  fifty  grammes)  was  of  a  light  yeUow  coloui-, 
without  albumen,  sugar,  or  indican ;  the  bromine-water  test  showed  traces  ot  tar 
acid  in  it.    Microscopical  examination  revealed  nothing  abnormal.    Milk  given 
thi-ough  an  oesophageal  tube  was  immediately  vomited,  but  was  eventually  retained. 
An  hour  after  admission  into  the  hospital  there  were  weU-marked  symptoms  ot 
shock,  for  which  injections  of  ether  were  successfully  made.    There  was  also  copious 
diarrhoea,  and  the  stools  had  an  odoui-  of  creolin.    Some  houi's  later  the  patient 
regained  consciousness  and  afterwards  became  better.    She  complained  ot  severe  ■ 
pain  in  the  epigastric  region  and  in  the  pharynx.    The  urine  (eighty  grammes)  was 
now  of  a  dark  green  colour-,  had  an  odour  of  creolm,  and  contained  traces  ot 
albumen;  by  the  tribromophenol  reaction  it  was  estimated  that  Vo  c.c.  of  tar 
substances  were  present  in  100  c.c.    There  was  no  hEemoglobmui-ia,  and  only  a 
small  quantity  of  leucocytes  and  red  corpuscles  and  some  casts.     The  patient  slept 
very  well  during  the  first  night,  and  on  the  following  day  there  was  an  obvious 
improvement,  the  pulse,  temperature,  and  respiration  being  normal,  although  she 
still  complained  of  headache,  want  of  appetite,  and  hoarseness,  and  an  erosion  on 
the  epiglottis,  and  the  arytenoid  cartilage  was  observed  with  the  laryngoscope. 
On  the  fourth  day  there  was  more  diarrhoea,  the  stools  still  smelling  of  tar  products. 
The  ui-ine  continued  for  a  week  to  be  of  a  green  colour-,  and  contained  ^  per  cent,  of 
albumen,  with  much  indican.    After  fom-  weeks  the  patient  was  able  to  leave  the 
hospital  in  perfect  health,  and  did  not  show  any  trace  of  injury  from  the  poisoning. 
Dr.  Pinner  states  that  this  is  the  seventh  case  of  creoUn  poisoning  described 
in  medical  literature,  and  that  it  was  remarkable  for  the  extremely  severe  symptoms 
which  appeared  almost  immediately  after  the  poison  had  been  swallowed.  Creolin, 
he  says,  used  to  be  considered  harmless  because  it  could  not  be  absorbed  by  the 
stomach,  but  in  the  above  case  the  gastric  juice  very  soon  transmuted  the  creolin 
into  a  form  which  very  quicklj'-  passed  into  the  circulation  and  appeared  after  two 
hours  in  the  mine.    It  was  very  remarkable  that  the  urine  of  the  first  four_  days, 
even  when  kept  in  open  glasses,  showed  neither  any  growth  of  bacteria  nor 
any  putrefaction,  and  the  normal  development  of  bacteria  after  exposure  to  the 
atmosphere  occurred  only  in  the  urine  passed  on  and  after  the  fifth  day.  Dr.  Pinner, 
therefore,  suggests  that  the  internal  use  of  creolin  may,  perhaps,  be  useful 
in  bacterial  diseases  of  the  genito-urinary  system,  such  as  pyonephrosis,  cystitis, 
etc.    As  it  also  checked  fermentation  in  the  bowels,  perhaps  intestinal  derange- 
ments attended  by  extreme  fermentation  may  be  successfully  treated  by  creolin. 
Notwithstanding  the  alarming  symptoms  of  the  first  few  hours,  the  patient  very 
soon  recovered,  the  creolin  being  obviously  removed  by  the  kidneys,  which,  though, 
disordered  for  a  short  time,  did  not  sustain  any  permanent  injui-y.  OreoHn, 
therefore,  according  to  Dr.  Pinner,  must  be  regarded  as  a  comparatively  innocuous 
substance.    Another  case  of  alleged  creolin  poisoning  is  reported  by  Dr.  Gras,  of 
Vilshofen,  in  the  Blatter  fur  Qerichtliche  Mcdicin,    A  tuberculous  woman,  thirty- 
five  years  of  age,  was  treated  on  the  sixth  day  after  confinement  with  vaginal 
iirigations  of  3  per  cent,  creolin  solution  on  account  of  foetid  lochia.    After  the 
thii-d  irrigation  the  patient  suddenly  became  collapsed  and  lost  consciousness,  the 
extremities  being  cold,  the  pulse  feeble,  and  the  respiration  shallow ;  but  injections 
of  camphor  and  other  restoratives  were  very  soon  followed  by  recovery,  and  no 
traces  of  carbolic  acid  were  found  in  the  urine.    It  seems  rather  doubtful  whether 
these  symptoms  were  due  to  creolin  poisoning  or  were  merely  the  effects  of  shock 
occuri-ing  in  a  woman  weakened  by  childbirth  and  tuberculosis.    Thero  were  no 
jiositive  toxic  symptoms,  and  the  quick  recovery  makes  it  probable  that  the  seizure 
was  not  really  due  to  poisoning  "  {Lancet,  2,  1895,  p.  1178). 
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(2)  Poisoning  by  Lysol. 

Source  and  Method  of  Occurrence.  —  The  substance  is 
described  in  the  Extra  Pharm.,  1904,  as  a  dark- coloured  alkahne 
liquid  obtained  by  the  saponification  of  kresols,  containing  the  higher 
homologues  of  phenol. 

Cases. — "Some  two  moutlis  ago  a  child  aged  three  weeks,  wliose  father  had 
given  it  lysol  iusteadof  a  laxative,  was  admitted  to  the  Foundling  Hospital  suffering 
from  paroxysms  of  cough  and  dyspnoea.  The  child  died  next  day,  and  the  post- 
mortem examination,  made  hy  Professor  Hofmann,  gave  the  following  results.  The 
mucous  membrane  of  the  lips  was  gi-eyish,  and  could  be  stripped  off  ;  the  epithelium 
of  the  tongue  as  well  as  the  mucous  membranes  of  the  larnyx  and  trachea  was 
swollen ;  the  left  lung  was  consolidated,  violet-blue  in  colour,  and  injected  with 
blood  ;  the  mucous  membrane  of  the  anterior  part  of  the  stomach  was  pale  rose- 
coloured,  whereas  on  the  posterior  part  hypertemia  and  tumescence  were  observed. 
Dr.  Haberda,  assistant  to  Professor  Hofmann,  has  shown  that  the  poisonous  action 
of  lysol  is  due  to  its  containing  ki-esols.  It  cauterises  the  skin  and  mucous 
membrane,  and  when  absorbed  it  affects  the  brain  and  spinal  cord,  producing 
unconsciousness,  general  spasms,  reduction  of  temperatiu'e,  and  bleeding  into  the 
lu'inif erous  tubules.  He  therefore  recommends  that  it  should  be  prescribed  only  in 
dilute  solution"  {Lancet,  1,  1895,  p.  1221). 

The  following  is  from  the  B.  M.  J.,  2,  1900,  p.  1498  :— 

"  On  September  10th  I  was  called  to  one  of  the  schools  here  to  see  a  Em-opean  boy, 
aged  fourteen,  who  had  been  sirffering  from  'dj-sentery '  (?)  for  about  one  month.  At 
1  p.m.  he  had  taken  an  injection  of  rather  less  than  one  and  a  half  ounce  of  lysol  in 
about  a  pint  of  water,  using  an  ordinary  Higginson's  syringe.  At  1.30  p.m.  he  was 
found  in  bed  quite  unconscious,  in  which  state  he  remained  imtil  my  visit  at 
5.15  p.m. 

"  He  was  then  in  a  state  of  complete  collapse,  perfectly  unconscious,  could  not  be 
roused  at  all,  lying  partly  on  his  side,  with  the  legs  dra\vn  up,  with  pinhole  pupils. 
He  was  sweating,  the  pulse  was  almost  uncoim table  and  nmning,  and  the  breathing 
rapid,  but  not  abdominal,  forty  per  minute.  The  temperature  was  subnormal.  The 
heart  and  respiratory  sounds  were  normal.  The  abdomen  was  not  distended  and 
only  slightly  tense  ;  there  was  apparently  no  tenderness  on  pressure.  There  was  no 
carbolic  smell  from  the  breath  or  sweat.  The  anal  orifice  was  slightly  discoloured 
from  the  action  of  the  lysol. 

"  The  hoy  was  evidently  dying.  I  gave  hypodei-mic  injections  of  strychnine  and 
of  ether,  which  had  some  slight  effect  on  the  pulse.  I  also  washed  out  the  bowel 
with  warm  water,  which  was  at  first  retained,  but,  on  making  slight  pressure  over 
the  abdomen,  came  away  quite  uncolom-ed,  but  containing  numerous  white  shreds 
like  curds. 

' '  The  boy  had  not  been  distui'bed,  when  suddenly  a  quantity  (two  ounces  or  so)  of 
dark  brown  grumous  blood  was  ejected  fi-om  the  mouth  and  nose  (there  was  no 
excoriation  or  discoloration  of  the  mouth),  and  in  five  minutes  (5.45  p.m.)  he  was 
dead.    No  post-mortem  examination  was  made. 

"It  seems  that,  in  the  absence  of  the  regular  medical  attendant,  a  German 
physician,  was  in  the  habit  of  ordering  enemata  of  lysol  (one  drachm  to  one 
ounce)  in  dysentery,  the  headmaster  told  the  boy  to  take  the  injection  described. 

"  I  have  fi-equently  in  similar  cases  (really  lower  intestinal  catarrh)  used  ii-rigations 
with  the  long  soft  tube  of  haK  an  ounce  of  Jeyes'  fluid  (creoliu)  in  three  pmts  of 
warm  water,  which  has  been  evacuated,  and  afterwards  I  have  left  in,  for  from  two 
to  six  hours,  a  di-achm  to  a  drachm  and  a  half  of  Jeyes'  fluid  in  eight  ounces  of 
water  without  ever  having  had  the  slightest  iU  effect,  and  almost  mvariably  with 
marked  benefit.  Boric  acid  used  in  a  simitar  manner  often  causes  severe  headache  and 
bUious  vomiting.    Lysol  is  evidently  more  dangerous  "  (Hartigan). 

Vide  also  for  fatal  cases  in  children  B.  M.  J.,  Epit.,  2,  1898,  p.  63, 
and  B.  M.  J.,  Epit.  2,  1901,  p.  73.    The  former  runs  as  follows  :— 

"G.  Kluge  {Miinch.  Med.  Woch.,  July  12tli,  1898)  says  that  of 
thirteen  cases  collected  by  him  four  were  due  to  the  external  application 
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of  lysol.  and  the  remaining  nine  to  its  internal  administration.  He 
then  relates  a  case  in  a  woman  aged  thirty-five,  occurring  during  a 
relapse  in  enteric  fever.    By  mistake  the  nurse  gave  her  some  twelve 
grains  of  lysol,  of  which  she  swallowed  ten  grains.    F ive  namutes  latei 
the  patient  was  markedly  cyanosed,  and  in  a  state  of  stupor,  ihe 
breathing  was  noisy,  difficult,  quickened,  and  irregular.    Spasm  was  at 
times  noted  in  the  extended  arms.    The  pulse  could  not  be  felt. 
Camphor  was  injected,  and  the  stomach  washed  out  a  lew  minutes  latei. 
The  wash-water  smelt  of  lysol.    The  heart's  action  stood  at  IbO  per 
minute,  and   was   a  little  irregular.     The  pupils  were  somewhat 
dilated,  and  did  not  react  to  light.    The  tongue  was  dry.  ijie 
patient  began   to   improve  after  the  camphor  injections,  but  she 
was  still  unconscious  two  hours  after  taking  the  poison.    She  woke 
up  three  and  a  half  hours  later,  and  complained  of  burning  m  the 
mouth.    Milk  and  natrium  sulphuricum  were  given  by  the  mouth.  She 
vomited  a  little  later,  and  the  vomit  smelt  of  lysol.  The  urine  contained 
albumen  and  casts.    The  patient  ultimately  recovered  after  passing 
through  a  further  relapse  of  the  typhoid  fever.    The  local  symptoms 
here  were  not  severe.    The  danger  lay  in  the  general  symptoms,  which 
consisted  of  rapid  coma  and  cardiac  weakness.    The  temperature  fell 
rapidly  from  39°  to  36°  C.    The  symptoms  resembled  those  of  carbohc 
acid  poisoning.    It  is  usually  said  that  the  difference  between  lysol  and 
carbolic  acid  poisoning  is  that  in  the  former  the  symptoms  do  not  come 
on  for  some  little  time,  but  here  they  appeared  in  ten  minutes  ;  hence 
no  generalisation  can  be  made.    The  typhoid  fever  may  have  accounted 
for  the  severity  and  early  appearance  of  the  symptoms.    Thus,  as  with 
carbolic  acid,  the  symptoms  of  lysol  poisoning  may  not  correspond  with 
the  size  of  the  dose.  The  relative  toxicities  of  carbolic  acid  and  lysol  are 
usually  placed  at  eight  to  one.    Thus,  if  ten  grains  is  the  lethal  dose  of 
the  former,  eighty  grains  would  be  that  of  the  latter.    There  have  been 
four  cases  of  fatal  lysol  poisoning  in  children,  but  none  in  adults. 
Lysol  is  apparently  absorbed  with  difficulty.    The  stomach  shouJd  be 
thoroughly  washed  out,  even  if  the  poison  has  been  taken  some  time 
before.   Deglutition  spasm  may  occur.    Hence  it  is  better  to  use  a  gum 
elastic  tube  rather  than  quite  a  soft  one.    Ether  and  camphor  are  used 
against  the  collapse.     The  natrium  sulphuricum  used  in  this  case  was 
given  on  theoretical  grounds,  but  it  is  perhaps  best  omitted." 


(3)  Poisoning  by  Creosote; 
Source  and  Method  of  Occurrence. — It  is  a  product  of  the 

dry  distillation  of  wood,  and  is  extracted  from  the  wood  tar  thus 
obtained.  It  has  gained  for  itself  a  great  reputation  as  an  antiseptic 
for  internal  use,  and  also  as  the  nearest  approach  to  a  specific  yet  found 
for  phthisis. 

The  editor  has  used  it  largely,  and  though  he  finds  that  many 
patients  are  very  intolerant  of  it  (dyspepsia,  anorexia,  etc.),  he  has  not 
met  with  any  serious  symptoms  from  its  cautious  use.  As  it  is, 
however,  a  powerful  drug  with  local  effects  very  like  carbolic  acid,  it  is 
likely  enough  that  cases  may  occur. 

Tlie  official  dose  is  one  to  five  minims,  cautiously  increased. 

Dr.  Taylor  records  in  previous  editions  that  ten  drachms  of  crude 
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'!  ^i^^f^  "  ^'^"sed  the  death  of  a  gentleman  in  1832,  and  he  states 
that  ttns  was  due  to  the  creosote  contained  in  the  dose. 

Treatment. — As  for  carbolic  acid,  q.v.  p.  426. 

Analysis.— Separation  from  organic  admixture  is  to  be  effected  as 
IS  directed  for  phenol. 

Creosote  may  be  recognised  by  its  odour.  In  alcoholic  solution  it 
may  be  distinguished  from  phenol  by  adding  a  few  drops  of  a  solution 
of  ferric  chloride  ;  a  green  colour  is  produced,  which  disappears  on 
dilution  with  water.  Phenol  similarly  treated  gives  a  lilac  which  does 
not  disappear  on  the  addition  of  water  (Mann). 

Journal  of  Australasia  of  October  20tli, 
V^,A  .  ?f  M.  Hewlett  relates  the  foUowing  case  of  creosote  poisoning  in  a 
cHUd.  A  gui,  aged  three  and  a  half  years,  swallowed  about  two  drachms  of  creosote, 
immediately  she  complamed  of  abdominal  pain  and  was  given  a  tablespoonful  of  ohve 
oil.  bhe  rapidly  became  unconscious.  About  twenty  minutes  afterwards,  when  she 
was  seen  by  Mr.  Hewlett,  she  was  insensible,  with  pale  face,  cyanosed  lips,  shallow 
respiration,  and  imperceptible  pulse.  The  eyes  were  fixed,  the  pupils  were  con- 
tracted and  immobile,  the  extremities  were  cold,  and  the  muscles  were  flaccid.  The 
stomach  was  washed  out  with  about  two  quarts  of  warm  water.  A  small  quantity 
of  food  was  present,  and  the  washings  smelt  strongly  of  creosote.  The  stomach  was 
next  washed  out  with  two  pints  of  a  strong  solution  of  magnesium  sulphate,  and 
about  six  ounces  were  left  in  the  viscus.  Strychnine  (one-twenty-fifth  of  a  grain) 
was  injected  hypodermically,  and  she  was  put  in  blankets  and  sui-roimded  by  hot 
blankets.  An  enema  of  Liebig's  extract  and  brandy  was  also  given.  About  eight 
minutes  after  emptying  the  stomach  the  colour  of  the  hps  improved,  and  the  pulse 
became  perceptible.  Ten  minutes  later  the  colour  was  good,  and  the  respiration  was 
full  and  regular.  The  pupils  were  still  contracted,  but  reacted  to  light,  and  the 
exti-emities  were  warm.  In  a  couple  of  hours  she  di-ank  white  of  egg  and  milk,  but 
complained  of  pain  over  the  stomach,  which  was  relieved  by  hot  fomentations. 
Urine  passed  many  houi-s  after  taking  the  drug  was  dark  brownish.  The  first 
motion  was  also  dark  and  smelt  strongly  of  creosote.  A  second  sample  of  urine  was 
of  a  watery  green  colour.  No  after-effects  followed,  and  in  a  couple  of  days  the  child 
was  running  about  again.  Creosote  closely  resembles  carbolic  acid  in  its  action,  but 
is  a  weaker  caustic,  and  does  not  produce  convulsions  "  {Lancet,  1,  1901,  p.  120). 

In  the  B.  M.  J.,  1,  1898,  p.  144,  a  case  of  extraordinarj"-  tolerance  to  creosote  is 
recorded.  The  patient  began  with  one  drop  three  times  a  day.  This  was  rapidly 
pushed  tiU  he  was  taking  3^0  drops  a  day,  and  for  three  months  he  continued  to 
take  from  thi-ee  to  four  drachms  daily;  also  100  to  140  drops  he  took  for  some 
months. 


(4)  Poisoning  by  Coal-Naphtha. 
Source  and  Method  of  Occurrence.— The  hght  oily  product 

of  the  distillation  of  coal,  a  hydrocarbon  known  under  the  name  of 
coal-naphtha,  has  caused  death  in  one  case  with  symptoms  of  narcotic 
poisoning. 

"A  boy,  £et.  12,  swallowed  inadvertently  about  three  ounces  of  coal-naphtha. 
He  soon  appeared  as  if  intoxicated,  and  ran  about  in  a  wild  deHiium.  When  seen 
in  a  short  time  by  a  medical  man,  he  was  insensible,  and  collapsed,  breathing 
stertorously,  and  his  skin  was  cold  and  clammy.  He  had  already  vomited  part  of 
the  liquid,  and  the  odoui-  of  the  vomited  matter  at  once  showed  what  he  had  taken. 
By  the  promotion  of  vomiting,  he  was  made  to  eject  altogether  two  tablespoonfuls  of  V 
naphtha,  and  partially  recovered.  In  spite  of  this  reaction,  however,  in  about  two 
hours  he  was  again  in  a  state  of  collapse,  insensible,  pulseless,  gasping  for  breath, 
and  frothing  at  the  mouth.  The  eyes  were  fixed  and  glassy,  and  the  pupUs  con- 
tracted. There  was  complete  loss  of  muscular  power,  and  great  difficulty  of 
breathing,  but  no  convulsions.  He  had  lost  the  power  of  swallowing.  In  spite  of 
every  effort  to  save  him,  he  died  in  less  than  three  hours  after  swallowing  the 
liquid.   On  inspection  of  the  body  four  days  after  death  a  strong  smell  of  naphtha  was 
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perceived  througliout  the  tissues.  The  blood  was  fluid.  There  was  slight  effusion  of 
serum  iu  the  ventricles  of  the  brain.  The  right  side  of  the  heart  contained  fluid 
blood,  the  left  was  empty ;  the  lungs  wore  not  congested,  but  pale.  The  coats  of 
the  stomach  were  not  inilamod  nor  materially  changed  iu  appearance.  This  organ 
contained  a  pint  of  semi-fluid  matter,  of  which  four  or  five  ounces  wore  liquid. 
An  ounce  of  a  dark-coloured  liquid  floated  on  the  top,  and  was  easily  skimmed  off. 
The  liquid  appeared  to  act  in  this  case  as  a  pure  narcotic.  There  were  no  con- 
vulsions. The  respu-ation  of  the  vapour  of  this  liquid  diluted  with  air  produces 
headache,  giddiness,  severe  pain  in  the  stomach,  loss  of  appetite,  and  general  illness" 
{Lancet,  1856,  2,  p.  230). 

"  On  December  21st,  1900,  a  little  girl,  aged  five  years,  was  taken  to  bed  by  her 
mother  as  usual  at  6  p.m.  The  mother  at  the  same  time  carried  upstairs  a  pint 
bottle  fiUed  with  coal-naphtha  and  placed  it  on  the  bedroom  floor  inside  the  door, 
intending  to  put  it  away  in  a  cupboard  at  a  more  convenient  opportunity.  She 
then  went  downstaii's,  a.nd,  with  the  help  of  a  neighbour,  began  to  decorate  the  living- 
room  for  the  approaching  festive  season.  At  eight  o'clock,  on  her  neighbour 
inquiring  as  to  the  whereabouts  of  certain  illuminated  texts  and  mottoes,  she  ran 
upstairs  to  her  child's  bedroom  in  order  to  get  them  out  of  a  box  in  which  they 
were  kept.  Her  attention  was  at  once  di-awn  to  the  little  girl,  who  seemed  to  be 
breathing  with  extreme  difficulty.  Being  alarmed  at  her  condition,  she  cried  out 
that  the  child  was  dying.  Her  husband  immediately  ran  off  to  procure  medical 
assistance  and  came  to  me  as  the  nearest  practitioner.  The  only  information  that 
could  be  obtained  from  him  concerning  the  nature  of  the  case  was  that  his  daughter 
had  gone  to  bed  in  her  usual  health,  and  that  now  she  appeared  to  be  dying.  I  at 
once  returned  with  the  father  to  the  house.  In  the  meantime  the  neighbour, 
detecting  the  peculiar  odour  in  the  breath  of  the  child,  had  drawn  the  mother's 
attention  to  the  fact  that  the  naphtha  bottle  was  not  now  so  full  as  before.  When 
I  arrived  at  the  house  I  found  my  patient  in  an  almost  comatose  condition, 
breathing  rapidly  and  with  great  difficulty.  There  was  a  strong,  heavy,  benzene- 
like  odour  in  the  breath  which  issued  from  the  mouth  and  nostrils.  The  face  was 
dusky  and  somewhat  livid,  and  the  hands  were  clammy  and  rather  cold.  The 
pupils  were  dilated,  and  the  conjunctiva  was  insensitive  to  the  touch.  The  pulse 
was  rapid  and  small.  On  carefully  examining  the  bottle  which  contained  what 
remained  of  the  liquid  I  concluded  that  the  child  must  have  taken  from  between 
two  to  three  ounces.  After  injecting  a  small  quantity  of  brandy  with  a  glass 
syringe  into  the  rectum  the  patient  seemed  to  revive  a  little,  and  she  vomited. 
A  mixtm-e  of  table-salt  and  warm  water  was  then  administered,  which  caused  her 
to  vomit  freely  thi-ee  or  four  times.  The  vomited  matter  smelt  strongly  of  the 
poisonous  liquid,  and  consisted  of  partially  digested  food,  together  with  a  quantity  of 
frothy  mucus  from  the  aii-passages.  The  lower  extremities  of  the  child  being  next 
immersed  in  a  foot-bath  of  hot  water,  into  which  a  small  quantity  of  mustard  had 
been  thrown,  I  flicked  the  face  with  a  towel  dipped  in  cold  water,  and  also  at 
regular  intervals  dashed  cold  water  into  her  face.  Artificial  respiration  was  then 
performed,  and  when  the  livid  discoloration  had  diminished  to  some  extent,  the 
body  was  inverted  for  a  few  minutes  in  the  hope  of  exciting  the  respiratory  centre 
in  the  rnedulla.  External  stimulants  were  also  applied  to  the  nostrils.  The 
chai-acteristic  odour  of  the  breath  persisted  for  some  time,  which  was  possibly  due 
in  part  to  the  fact  that  at  the  time  of  her  imbibing  the  naphtha  a  certain  quantity 
would  doubtless  have  found  its  way  through  the  glottis.  The  intensely  laborious 
respiratory  efforts,  together  with  the  presence  of  frothy  mucus  in  the  air-passages, 
may  to  some  degree  have  been  ascribed  to  the  same  cause.  After  the  expiration 
of  one  and  a  half  hours  of  continued  and  persistent  application  of  restorative  treat- 
ment, the  child  regained  consciousness  and  began  to  cry.  A  teaspoonful  of  brandy 
in  sweetened  hot  water  was  then  administered,  and  I  left  the  house,  instructino-  the 
father  to  let  me  know  about  11  p.m.  how  the  patient  progressed.  Later  in  the 
evening  I  learnt  from  him  that  his  daughter  appeared  to  be  going  on  all  ri<'ht  and 
seemed  somewhat  inclined  to  sleep.  On  the  23rd,  about  8  p.m.,  both  parents  called 
at  my  house  and  informed  me  that  they  thought  the  child  had  '  a  touch  of 
bronchitis.'  I  gave  them  an  expectorant  mixture,  recommended  poulticing-  with 
hnseed-mcal  and  mustard,  and  promised  to  call  early  next  moruiuo-  I 
examined  the  patient  the  following  day  and  found  her  to  be  sufferin-^  "from 
acute  _  general  inflammation  of  the  air-passages.  The  mouth  and  throat  were 
hkewise  slightly  mflamod,  and  an  eruption— resembling  sordos— had  now  broken 
out  on  the  lips.   The  bowels  being  constipated,  a  dose  of  two  teaspoouf  uls  of  castor 
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od  was  prescribed.  The  chest  was  regularly  poulticed;  demulcent  drinks,  such 
as, milk  and  barley-water,  etc.,  were  ordered;  and  brandy  in  teaspoonful  doses 
every  four  hours  was  prescribed.  The  patient,  however,  gradually  succumbed  to 
the  acute  bronchitis,  dying  at  1.15  a.m.  on  January  Ist,  1901.  An  inquest  followed 
in  due  course  "  {Lancet,  1,  1901,  p.  245). 

Analysis. — The  peculiar  odour  as  well  as  inflammability  of  the 
liquid,  and  the  fact  that  it  hums  with  a  bright  yellow  smoky  flame,  would 
be  sufl&cient  to  identify  coal-naphtha.  Its  lightness  and  insolubility  in 
water  would  allow  of  its  being  readily  separated  from  the  aqueous 
contents  of  the  stomach. 


(5)  Poisoning  by  Benzene  or  Benzol. 

Source  and  Symptoms. — This  is  a  colourless  volatile  liquid 
hydrocarbon  obtained  by  the  distillation  and  rectification  of  coal- 
naphtha.  The  breathing  of  its  vapour  produces  narcotic  effects,  but, 
according  to  Snow,  with  some  symptoms  indicative  of  a  noxious  action 
on  the  brain  and  spinal  marrow,  e.g.  noises  in  the  head,  convulsive 
trembling,  twitchings  of  the  muscles,  convulsions,  and  difficulty  of 
breathing  {Med.  Gaz.,  1848,  N.  S.,  6,  p.  1077).  It  is  poisonous  to 
the  lower  animals  and  to  all  parasites ;  and  it  has  been  suggested  by 
Sonnenkalb  as  a  remedy  for  destroying  the  trichina  spiralis.  This 
writer  also  refers  to  a  case  in  which  a  quantity  of  liquid  benzene 
was  swallowed  by  a  man,  and  it  operated  as  a  narcotic  ("  Anilin  und 
Anilinfarben,"  Leipzig,  1864,  p.  13)  Gull  observed  a  case  of  recovery 
from  this  poison. 

In  the  Lancet,  2,  1900,  p.  338,  an  inquest  is  reported  on  a  boy  who  swallowed 
some  ounces  of  benzoline.  He  speedily  became  imconscious,  and  died  in  thirty 
minutes.    The  case  occurred  at  Burnham,  Somerset. 

A  fatal  case  is  also  recorded  by  Dr.  Spurr  {Lancet,  1,  1899, 
p.  1488). 

Analysis. — The  odour  and  inflammability  of  the  liquid,  as  well  as 
its  insolubility  in  water,  are  sufficient  to  identify  it,  and  to  allow  of  its 
separation  from  organic  liquids.  The  boiling  point  80°  C.  distinguishes 
it  from  its  homologue  toluene  (111°  C).  By  treatment  with  a  mixture 
in  equal  volumes  of  strong  sulphuric  and  nitric  acids  benzene  is 
converted  into  nitro-benzene  {q.r.  p.  676). 


(6)  Poisoning  by  Naphthalene  or  Naphthalin. 
Source  and  Method  of  Occurrence.— This  substance,  according 

to  the  Extra  Pliarm.,  1904,  is  a  solid  apparently  crystalHsing  out 
of  ordinary  coal-naphtha.  It  occurs  in  shining  white  ciystalline 
plates.  It  is  much  used  for  disinfecting  urinals,  etc.  It  is,  when 
moulded  into  blocks,  sold  under  several  names — alabastrine,  camphy- 
lene,  albocarbon,  etc. 

Cases.— The  following  from  B.  M.  J.,  Epit.,  2, 1899,  pp.  114  and 
227  are  the  only  cases  the  editor  can  find  : — 

"  Evers  {Bei-l.  Klin.  Woch.,  1884,  p.  593)  records  the  case  of  some  chronic  illness 
with  loss  of  appetite,  headache,  and  eczema  over  both  legs,  which  was  proved  to  be 
due  to  naphthalin  poisoning.  In  this  case  the  drug  was  used  as  moth  powder,  and 
was  sprinkled  over  some  bedding.    The  symptoms  subsided  du-ectly  the  patient  was 
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removed  froiu  this  particular  room,  but  reappeared  when  the  same  apaitment  wa^ 
reinhabited.    No  other  cause  for  the  illness  f  ^^'l,  ^^^^'^'^^J^J't^ho  d?^^^^^^ 
naphthalin  examined,  and  no  i.npuvity  was  detectod    .^.^^^^."J.Jyii^^^lJ'sir  The 
in  which  naphtlmliu  was  administered  by  Gotze  {JJcrl.  Khn.  ^^  ''J^:'^r'  ]^^f^^^ 
patient  was  Inven  six  -rammos  during  the  first  thi-eo  days  ;  after  this  the  dose  was 
Fncxell  to  Len  grammes.   On  the  evening  of  the  sLxth  day  the  Pf  ^^^^^^^ 
restless,  and  on  the  following  evening  ho  was  delirious.    The  next  day  the  P-it^^^^^^^^ 
was  drowsy.   The  resph-atioi?  was  laboured  and  irregular.    Lips  and  face  cyanotics. 
SH-ht  twitching  in  all  the  muscles  of  the  body.    Pulse  regular  ninety-two  per 
miniite.    The  temperature  had  fallen  to  noimal.    The  mine  was  dark  brown,  and 
after  standing  for  some  time  became  black.    When  naphthaUn  was  discontinued, 
the  symptoms  vanished  in  four  days.    Fronmiiller  {Memorahihen,  Ibbd,  o,  Zot) 
saw  thi-ee  cases  in  which  poisonous  sjonptoms  had  followed  the  application  ot 
naphthalin  on  wounds.    The  symptoms  began  with  a  sudden  onset  of  iever, 
headache,  and  loss  of  appetite."  at,  r 

"Zangerle  {Therap.  Monats.,  February,  1899)  met  with  a  case  ot  napMHaiin 
poisoning  in  his  clinic  at  Marburg.  A  boy,  aged  twelve,  came  home  one  evenmg 
with  symptoms  which  closely  resembled  alcoholic  poisoning.  The  father  was 
certainly  of  opinion  that  his  child  was  "  dr-unk."  The  patient  was  semi-conscious, 
his  gait  resembled  that  of  a  di'unken  man,  he  was  unable  to  answer  questions.  The 
history  of  the  case  showed  that  no  alcohol  had  been  taken,  but  that  a  school  fnend 
had  given  him  two  "bonbons,"  which  subsequently  proved  to  be  the  cause  of  his 
illness.  An  emetic  was  given  by  the  parents,  which  acted  promptly The  next 
morning  the  author  was  called  to  see  the  boy,  who  appeared  to  be  m  a  di'owsy 
condition,  but  was  quite  conscious ;  there  was  no  vomiting,  and  the  appetite  had 
partly  retui-ned.  The  pulse  was  regular  and  fuU,  the  reflexes  were  lively,  and  there 
was  no  sign  of  paralysis  nor  incontinence  of  urine,  also  no  discoloration  of  urine. 
The  vomitiug  had  so  successfully  cleared  the  child's  stomach  that  it  was  thought 
unnecessary  to  give  any  medicine.  The  di-owsy  condition  continued  during  the  next 
four  days,  and  then  complete  recovery  took  place.  Another  boy_  had  taken  one 
"bonbon,"  and  had  suffered  from  very  similar  symptoms,  only  in  a  less  severe 
form.  The  offending  sugar-plums  were  called  "naphthaline  camphor  tablets"; 
they  were  white  in  appearance,  resembbng  lumps  of  sugar.  They  were  sold  as 
moth  destroyers.  In  the  text-books  naphthaline  is  spoken  of  as  a  haimless  drug 
occasionally  causing  pain  in  the  epigastrium  and  eczema.  The  tablets  were  handed 
over  to  Professor  Meyer  to  analyse.  He  found  that  each  tablet  contained  two 
grammes  of  pure  naphthaline ;  there  was  no  phenol  nor  camphor  present.  Experiments 
on  animals  showed  that  naphthaline  produced  inco-ordination,  and  partial  paralysis 
when  given  to  fi'ogs ;  the  reflexes  were  not  lost.  A  rabbit  weighing  two  kilogrammes, 
was  given  from  four  to  five  grammes  in  water  ;  nothing  particularlj^  happened  until 
twenty-five  houi-s  had  elapsed,  when  the  animal  suddenly  died  from  paralysis  of 
the  nerve-centres ;  the  pulse  continued  to  beat  for  a  short  time  after  respiration 
had  ceased.  A  cat  swallowed  four  grammes  of  naphthaline  in  emulsion'  fonn.  In  an 
hour  and  a  half  the  hind  limbs  became  ataxic,  and  swaying  movements  of  the  entire 
body  were  noticed,  even  when  the  animal  was  at  rest.  Attacks  of  sneezing  set  in, 
evidently  brought  on  by  nasal  irritation ;  the  animal  made  repeated  attempts  to  remove 
the  soiu'ce  of  irritation  by  rubbing  his  nose.  In  two  hours'  time  the  inco-ordination 
had  become  more  marked,  and  slight  twitching  movements  were  noticed  in  the 
facial  muscles.  Saliva  flowed  freely  from  the  mouth.  After  four  houi-s  vomiting 
occurred.    The  cat  died  duiing  the  night.    No  pathological  lesions  were  found. 


(7)  Poisoning  by  Naphthol  Camphor. 

Source  and  Method  of  Occurrence. — From  naphthaline  a 
more  or  less  inert  beta-naphthol  is  prepared.  When  this  is  rubbed  up 
with  camphor  it  forms  a  viscid  liquid  known  as  naphthol  camphor, 
described  by  the  Extra  Pharm.,  1904,  as  a  powerful  non-toxic  anti- 
septic for  wounds. 

Notwithstanding  its  non-toxic  properties,  at  a  meeting  of  the  Sm-gical 
Society  held  on  May  11th,  M.  Guinard  reported  the  circumstances  of  a  death 
which  had  occurred  in  his  hospital  practice  very  soon  after  an  injection  of  twenty- 
five  cubic  centimetres  of  naphthol  camphor.    The  patient  was  a  man,  twenty-eight 
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years  of  age,  who  suffered  from  a  chronic  abscess  io  the  right  subclavian 
region.  The  puncture  and  injection  were  made  in  the  usual  manner  and  presented 
no  specuil  feature.  The  injection  had  scarcely  been  given  when  the  patient  had  a 
sudden  epdeptic  attack  {epUepsie  (jeveraiisee).  Believing  the  symptoms  to  be  of 
toxic  origin,  M.  Guinard  immediately  made  an  incision  and  allowed  the  fluid  to 
escape  but  the  patient  nevertheless  had  two  epileptic  attacks  and  died  in  thi-ee- 
quarters  of  an  hour.  In  addition  to  this  case  M.  Guiuard  mentioned  five  others,  of 
which  two  were  unpublished  and  three  have  been  published  by  M.  Netter,  M. 
Menard  of  Berck,  and  M.  Bstor  of  Montpellier,  making  a  total  of  six  deaths  for  which 
naphthol  camphor  was  responsible.  He  also  mentioned  fourteen  cases  attended 
by  symptoms  of  such  severity  that  a  fatal  issue  was  apprehended.  The  patho- 
genesis of  these  conditions  was  very  obscm-e.  No  objection  could  be  raised  either 
on  the  groimd  of  the  quality  of  the  liquid,  or  the  dose,  or  the  age  of  the  patients, 
or  the  operative  manipulation.  The  only  remaining  possibility  seemed  to  be  a 
poisonous  quality  of  the  mixtiire  of  camphor  and  beta-naphthol,  and  M.  Guinard 
has  come  to  the  conclusion  that  an  injection  of  naphthol  camphor  properly  adminis- 
tered in  a  small  dose  of  five  or  ten  cubic  centimetres  to  a  healthy  adult  or  child 
might  cause  death  in  a  few  minutes  {Lancet,  1,  1904,  1617). 

(8)  Poisoning  by  Iodoform. 
Source  and  Method  of  Occurrence. — This  substance,  which 

has  been  introduced  (in  the  form  of  yellowish  crystals  or  powder)  into 
antiseptic  surgery,  is  without  doubt  a  poison.  Schede,  Koclier,  and 
others  have  published  cases  where  severe  and  even  fatal  symptoms 
have  followed  its  external  application.  Boyd  has  still  more  recently 
reported  four  cases  where  toxic  symptoms  were  developed  after  its 
use  as  a  surgical  dressing.  These  symptoms  were,  in  two  cases, 
drowsiness  and  stupor  ;  in  one,  those  of  meningitis  ;  and  delirium  in  a 
fourth  case,  which  terminated  fatally  {B.  M.  J.,  1882,  1,  pp.  903,  913). 
Arbuthnot  Lane  has  met  with  a  case  of  poisoning  by  its  local  appli- 
cation to  a  wound.  Mann,  "  For.  Med.,"  j).  486,  quotes  two  or  three 
fatal  cases. 

Symptoms  and  Appearances. — The  symptoms  usually  observed 
after  poisonous  doses  are — faintuess,  headache,  giddiness,  confusion  of 
ideas,  burning  pain  in  the  stomach,  delirium,  convulsions,  insensibility, 
general  paralysis,  a  small  pulse,  sometimes  quickened  and  sometimes 
slowed,  and  the  skin  cold,  livid,  and  bathed  in  perspiration. 

A  patient  swallowed  a  quantity  of  iodoform  that  had  been  ordered 
for  external  application.  Twenty-four  hours  afterwards  he  was  attacked 
with  violent  headache,  colic  and  diarrhoea,  which  lasted  through  the 
following  day.  On  the  third  day  the  pains  disappeared,  though  the 
ii-ritation  remained.  The  breath,  too,  smelt  of  iodoform  for  several 
days,  and  a  disagreeable  taste  remained  in  the  mouth  for  a  long  time 
{New  York  Med.  Jour.,  1891). 

Tuttle  {Boston  Med.  and  Surg.  Jour.,  October  8th,  1891)  records  the 
case  of  a  woman  who,  twenty-four  hours  after  using  iodoform  in  her 
capacity  of  nurse,  developed  symptoms  of  poisoning  by  it.  At  first  a 
very  fine  eruption  of  macules,  papules  and  vesicles  came  out  on  the 
face,  neck,  hands  and  wrists;  then  followed  a  diffuse  redness  with 
oedema  of  the  eyelids  and  backs  of  the  hands  ;  the  conjunctivfe  were 
intensely  congested.  The  eruption  appeared  subsequently  in  all  the 
parts  exposed,  but  was  most  severe  on  the  hands  and  between  the 
fingers,  where  the  vesicles  became  confluent,  and,  the  epithelium 
having  separated,  a  red  oozing  surface  was  left.    On  the  fifth  day 
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there  was  some  headache,  itching  was  a  Pi'«"i"f  "^^^^'mptom  and 
desquamation  took  place  on  the  backs  of  the  hands  {B.  M.  J.,  J^^pit., 

1891,  2,  p.  189).  „   ,      .   .  , 

Failure  of  vision  (Brailey)  is  a  common  symptom  of  chronic  lodo- 

foi'm  poisoning.  .   ^  p        ,  •  -j 

Analysis.— Iodine  can  be  liberated  from  iodoform  by  nitric_  acid 
and  extracted  by  carbon  disulphide,  which  acquires  a  rose  or  violet- 
red  colour. 

Case.— A  man,  aged  thirty-five  years,  was  admitted  to  the  Swansea  General  Hos- 
pital on  March  oth,  1903,  with  a  large  non-tviberculous  abscess  on  the  calf  and  the 
thigh  of  the  left  leg.  The  temperature  was  102°  F.,  the  pulse  was  100,  and  the  general 
condition  was  fair.  On  the  6th  the  temperatui-e  ranged  from  98°  to  99°.  On  the 
morning  of  the  7th  I  opened  the  abscess,  iii-igated  the  cavity,  and  put  in  a  connect- 
ing draiuage-tube.  "Whilst  my  assistant  was  putting  in  iodoform  quite  half  an 
ounce  or  more  di'opped  accidentally  into  the  large  cavity.  For  twenty-four  hours  the 
temperature  remained  normal.  At  8  p.m.  on  the  8th  the  patient  had  a  ngor,  when 
the  temperature  rose  to  102°,  and  two  houi-s  afterwards  it  was  104°,  the  pulse  being 
140  and  weak  and  thready  and  the  respirations  being  24  and  normal  m  character. 
The  patient,  who  now  became  restless  and  debrious  but  remained  conscious,_  vomited 
three  or  four  times.  Nothing  noteworthy  regarding  the  pupils,  the  urine,  etc., 
was  observed.  Quinine  and  brandy  were  now  administered  and  at  12  midnight, 
when  the  temperature  was  103°,  the  cavity  was  washed  and  swabbed  out,  the  iodo- 
form f oi-ming  quite  a  coat.  In  twelve  hours  the  temperature,  whicb  had  come  down 
gradually,  was  nonnal,  the  pulse  was  120  and  fair,  and  the  patient  was  quiet  and 
sensible.  This  condition  was  maintained,  the  temperature  remaining  normal,  the 
pulse  being  80  and  good,  and  the  respirations  being  24  {Lancet,  1,  1903,  960). 


(9)  Poisoning  by  Eesorcin. 
Source  and  Method  of  Occurrence. — Eesorcin,  or  metadi- 

hydroxybenzene,  is  an  artificially  prepared  organic  hoAy,  as  its  name 
implies,  of  the  benzene  series.  It  is  closely  allied  to  carbolic  acid, 
crystallising  in  colourless  crystals,  which  are  readily  soluble  in  water, 
ether,  or  alcohol.  Applied  in  the  form  of  crystals,  it  acts  as  a 
powerful  caustic  to  the  skin.  The  commercial  resorcin,  which  is 
obtained  as  a  by-product  in  the  manufacture  of  a  pigment  known  as 
eosin,  has  a  red  colour,  and  a  powerful  odour  resembling  that  of 
carbolic  acid.  It  is  used  internally  as  a  medicine  sometimes,  but  more 
frequentl}'^  as  an  application  for  the  sake  of  its  antiseptic  qualities. 

Of  its  toxicity  and  fatal  dose  but  little  is  known  fi-om  a 
medico-legal  point  of  view.  On  one  occasion  in  which  an  overdose  of 
two  drachms  was  given  to  a  young  woman,  it  produced  decided  toxic 
symptoms — insensibility,  profuse  perspiration,  blanched  lips,  equal 
normal  pupils,  lowness  of  body  temperature,  imperceptible  pulse,  and 
almost  imperceptible  breathing.  The  urine  was  olive-green  in  colour. 
The  patient  recovered  {Med.  Times  and  Gaz.,  1881,  2,  p.  487).  It  thus 
appears  that  resorcin  acts  like  carbolic  acid  on  the  human  organism. 
It  is  known  also  to  resemble  carbolic  acid  in  its  coagulating  power 
over  albumen  and  its  caustic  action  on  the  skin. 

Analysis. — Ferric  chloride  produces  a  violet  colour  ;  sulpho- 
vanadic  acid  blue  and  then  violet.  If  a  crystal  of  sodium  nitrite  is 
mixed  with  a  drop  or  two  of  concentrated  sulphuric  acid  and  a  little 
resorcin  is  added,  a  violet  colour,  which  changes  to  blue  and  then 
brown,  is  produced  (Mann). 
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Case.— Schwalbe  {Der  Kinder arzt,  May  5th,  1899)  reports  a  case  of  poison- 
ing by  resorcin.  A  girl,  aged  five  years,  was  ordered  an  intestinal  irrigation  of  100 
gi-ammes  of  a  ^  per  cent,  solution  of  resorcin  for  gastro-enteritis.  By  mistake  200 
grammes  were  used  (one  gramme  of  resorcin).  A  few  minutes  afterwards  the 
child  became  pale,  with  clammy  perspii-ation,  retraction  of  the  head,  and  muscular 
stiffness.  She  soon  became  unconscious,  and  pulseless  in  fifteen  minutes. 
Medical  aid  was  at  once  obtained,  and  ether  administered  subcutaneously ;  the 
colon  was  washed  out  with  sulphate  of  soda  solution.  After  ten  minutes,  con- 
sciousness was  regained,  and  the  pulse  returned.  Stimulant  treatment  was  con- 
tinued, and  the  child  gradually  recovered,  but  was  very  weak.  The  urine  was  dark 
green  and  albuminous.  The  child  recovered  in  a  week  (B.  M.  J.,  Epit.,  2,  1899, 
No.  93).  .    r    .  . 

(10)  Poisoning  by  Formaldehyde. 

Source  and  Method  of  Occurrence.— Fovmic  aldehyde  itself  is 
not  used  in  an  undiluted  condition,  but  as  a  40  per  cent,  solution  in 
water,  it  is  then  termed  formaline,  and  is  being  used  more  and  more 
extensively  as  a  preservative  in  pathological  museums.  This  formaline 
at  ordinary  temperatures  gives  off  a  vapour  of  the  aldehyde,  which 
from  personal  experience  the  editor  can  assert  is  most  irritating  to  the 
eyes,  mouth,  and  bronchial  tubes,  and  causes  most  unpleasant  effects 
upon  the  hands  when  these  come  in  contact  with  the  material. 

It  is  doubtless  a  very  severe  irritant  to  the  stomach.  The  dose  for 
internal  administration  is  one  minim  of  formaline  well  diluted. 

Case. — Not  many  cases  have  yet  been  recorded  of  fatal  poisoning 
by  it,  but  the  following  is  taken  from  the  Pharm.Jour.,  September  3rd, 
1899  :— 

A  young  man  di-ank  about  two  ounces  of  a  4  per  cent,  formaldehyde  solution 
which  was  used  for  treating  seed  potatoes.  The  immediate  effect  was  to  cause 
vomiting  of  matter  containing  traces  of  blood,  and  death  occurred  about  twenty- 
nine  houi's  afterwards,  as  the  result  of  heart  failui'e.  A  post-mortem  examination 
showed  that  the  oesophagus  was  slightly  inflamed,  and  escharotic  changes  were 
visible  in  the  stomach.    Vide  also  B,  M.  J.,  Epit.,  1,  1901,  p.  72. 

In  the  B.  M.  J.,  Epit.,  1,  1901,  Nos.  42  and  300,  wHl  be  found 
cases  of  poisoning  by  this  substance. 

Analysis. — Apart  from  the  characteristic  odour,  formaldehyde 
may  be  detected  in  very  dilute  aqueous  solution  by  the  usual  aldehyde 
tests.  It  reduces  ammoniacal  silver  nitrate.  It  restores  the  colour  of 
Schiff's  reagent.  Owing  to  its  volatility  an  aqueous  distillate  suitable 
for  the  application  of  the  tests  is  readily  obtained  from  neutral  or 
slightly  acid  organic  fluids. 

Sub- Group  5. — (1)  Poisoning  by  Aniline. 
Source  and  Method  of  Occurrence.— Aniline,  syn.  mono- 

phenylamine  or  aniline  oil  (Extra  Pharm.)  is  a  derivative  from  coal 
tar.  It  is  an  almost  colourless  liquid,  mobile  and  oily,  with  a  faint 
vinous  odour  and  aromatic  burning  taste.  It  is  prepared  in  enormous 
quantities  for  use  in  the  arts,  etc.,  being  the  origin  of  the  aniline  colours 
so  much  used  for  dyeing. 

It  is  occasionally  used  for  suicidal  purposes,  and  accidents  occui- 
from  the  careless  storage  of  it,  etc.,  but  the  editor  is  unable  to  find  a 
homicidal  case  of  poisoning  by  it. 

In  the  "  Archives  Generales  de  Medecine,"  Dr.  G.  Brouardel,  ot 
Paris,  has  drawn  attention  to  cases  of  poisoning  from  the  cutaneous 
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absorption  of  aniline.  No  deaths  occurred.  The  an.line  was  contained 
in  a  boot  blacking  in  the  proportion  of  90  per  cent.  Control  experi- 
ments on  rabbits  and  guinea-pigs  furnished  corroborative  evidence  ot 
the  facts  observed  in  the  human  subject,  in  which  the  symptoms 
appeared  in  from  one  to  four  hours  (Lancet,  2,  1902,  p.  1772). 

Toxicity  and  Fatal  Dose.— Schuchardt  found  that  a  small 
rabbit  was  killed  by  sixty  drops  in  six  hours  and  a  quartei-,  and  a  large 
rabbit  by  one  hundred  drops  in  four  hours.  There  was  loss  of  sensi- 
bility with  loss  of  heat,  and  violent  clonic  and  tonic  convulsions  ensued, 
which  continued  until  death.  From  experiments  performed,  it  does 
not  appear  to  be  an  active  poison  as  a  liquid,  and  it  seems  to  affect  the 
spinal  marrow  more  than  the  brain.  It  has  also  a  local  irritant  action. 
Turnbull  gave  half  a  drachm  of  the  sulphate  to  a  dog.  In  two  hours 
and  a  half  the  animal  vomited,  and  an  hour  later  it  was  purged.  It 
became  dull,  weak,  and  tremulous ;  the  pulse  was  rapid,  and  the 
breathing  laboured.  The  feet  were  cold,  the  hind  legs  paralysed, 
and  the  tongue  was  of  a  blue  colour.  In  five  hours  the  symptoms 
abated,  and  the  next  day  the  animal  had  recovered  {Lancet,  1861,  2, 
p.  469). 

Letheby  found  that  aniline  given  to  dogs  and  cats,  m  doses  of  from 
twenty  to  sixty  drops,  caused  a  rapid  loss  of  voluntary  power.  The 
animal  staggered  and  fell  upon  its  side  powerless,  the  head  was  drawn 
back,  the  pupils  were  dilated,  the  breathing  was  difficult,  and  the 
action  of  the  heart  tumultuous  ;  there  were  slight  twitchings  or  spasms 
of  the  muscles,  and  the  animal  quickly  passed  into  a  state  of  coma, 
from  which  it  did  not  recover,  death  taking  place  in  from  half  an  hour 
to  thirty-two  hours.  On  inspection,  the  brain  and  its  membranes 
were  congested,  the  cavities  of  the  heart  were  nearly  full  of  blood,  and 
the  lungs  but  slightly  congested.  The  blood  all  over  the  body  was 
black  and  coagulated.  The  poison  was  easily  discovered  in  the  brain, 
the  stomach,  and  the  liver,  although  it  was  found  that,  as  nitrobenzene 
is  changed  into  aniline,  so  in  some  cases  aniline  and  its  salts  are 
converted  into  mauve  or  magenta  pigment.  This  arises  from  the 
oxidation  of  the  salts,  and  it  has  been  especially  observed  on  the 
surface  of  the  body  ("Proc.  Roy.  Soc,"  1863,  p.  556).  The  salts 
appear  to  have  very  little  action.  They  have  been  used  medicinally  in 
large  doses  without  producing  any  unusual  effects.  In  one  case, 
406  grains  of  the  sulphate  of  aniline  were  given  to  a  patient,  in  the 
course  of  a  few  days,  without  any  symptoms  of  poisoning  (Letheby, 
loc.  cit.;  see  also  Med.  Times  and  Gaz.,  1862,  1,  p.  239). 

There  are  facts  which  show  that  the  vapour  of  aniline,  even  when 
much  diluted,  exerts  a  noxious  effect  on  man  (vide  infra). 

For  a  full  account  of  the  effects  of  aniline  on  animals,  the  reader  is 
referred  to  a  pamphlet  by  Sonnenkalb,  "Anilin  und  Anilinfarben," 
Leipzig,  1864,  p.  29;  also  Watts'  "Dictionary  of  Chemistry."  The 
injurious  effects  to  public  health  likely  to  arise  from  the  employment 
of  anihne  colours  in  confectionery  and  cosmetics,  are  also  fully 
described  in  this  essa3^ 

The  dose  of  aniline  sulphate  is  given  as  one-half  to  three  grains 
used  cautiously  (Extra  Pharm.). 

Duration. — Recorded  cases  seem  to  show  that  there  is  commonly 
some  delay  in  the  onset  of  symptoms.    Recovery  is  speedy. 
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Symptoms.— Tliese  are  commonly  of  a  narcotising  type,  like  those 
of  nitrobenzene,  but  tbe  very  typical  feature  is  tbe  cyanosis  wbich  is 
caused  by  tbe  absorption  into  tbe  blood  of  aniline;  tbis  is  most 
marked  about  tbe  hps  and  finger  nails,  and  in  fatal  cases  can  be 
recognised  in  the  blood  as  a  bluish  discoloration  given  to  it. 

A  workman  accidentaUy  broke  a  carboy  containing  a  large  quantity  of  tbis 
iKjuid;  tbe  anihne  foil  over  bim,  but  none  entered  bis  moutb.  In  bis  anxiety  to 
-wipe  up  tbe  amlme,  be  respired  tbe  vapour  for  some  time,  felt  giddy,  and  com- 
plained of  bis  bead  and  cbest.  Wben  seen  some  bours  after  tbe  accident,  bis  face 
and  body  were  of  a  bvid  leaden  bue,  tbe  lips,  gums,  tongue  and  eyes  of  a  corpse-like 
bluish  pallor ;  bis  breatbmg  was  gasping,  and  be  appeared  at  tbe  point  of  deatb. 
ihere  was  no  convulsion ;  be  was  sensible,  and  able  to  give  an  account  of  bis 
leelmgs.  His  pulse  was  small  and  irregular.  Under  active  treatment  be  recovered 
{I  harm.  Jour.,  July,  1862,  p.  42;  Med.  Times  and  Oaz.,  1862,  1,  p.  583). 

A  boy,  set.  16,  was  brougbt  into  tbe  London  Hospital  in  a  semi-comatose 
condition.  In  scrubbing  out  an  aniline  vat  be  bad  breatbed  tbe  vapour;  and 
nltbougb  be  did  not  suffer  pain  or  discomfort  at  tbe  time,  be  was  suddenly  seized 
witb  giddiness  and  insensibility.  "Wben  brougbt  to  tbe  bospital  be  looked  like  a 
person  in  tbe  last  stage  of  intoxication ;  tbe  face  and  surface  of  tbe  body  were  cold, 
and  tbe  pulse  was  slow  and  almost  imperceptible,  the  action  of  tbe  beart  was  feeble, 
and  tbe  breatbing  beavy  and  laborious.  After  rallying  a  little,  be  complained  of 
pain  in  bis  bead  and  giddiness.  His  face  bad  a  purple  bue,  and  bis  bps,  tbe  lining 
membrane  of  bis  moutb,  as  well  as  bis  nails,  bad  a  similar  purple  tint.  On  the 
next  day  tbe  narcotic  symptoms  bad  passed  away,  but  be  was  remarkably  blue,  and 
looked  like  a  patient  in  tbe  last  stage  of  Asiatic  cholera  (Med.  Times  and  Oaz., 
1862,  1,  p.  239). 

These  cases  appear  to  show  that  aniline  vapour  is  less  poisonous 
than  that  of  nitrobenzene,  and  that  the  symptoms  follow  more  rapidly 
on  the  inhalation  of  the  vapour.  Kreuser  has  noticed  among  the 
workers  in  aniline  that  they  have  suffered  from  intense  bronchitis, 
with  a  violent  dry  spasmodic  cough,  accompanied  by  ulcerations  on 
the  scrotum  and  extremities.  The  parts  were  swollen  and  painful, 
and  covered  witb  thick  black  crusts.  Tbis  was  obviously  from  want 
of  cleanliness  (Edin.  Month.  Jour.,  August,  1864,  p.  172). 

Some  of  the  aniline  dyes  by  contact  witb  the  skin  have  ijroduced 
much  irritation  and  sometimes  an  eczema.  This  subject  has 
attracted  much  attention  in  German}'^  (see  Eulenberg's  Vierteljahrsschr., 
1871,  2,  321).  Many  mineral  substances  of  an  irritant  nature  are 
used  in  the  preparation  of  these  dyes,  and  tbe  articles  are  not  always 
freed  from  them  b,y  washing.  It  is  now  proved  that  many  of  the  pure 
dyes  are  not  poisonous. 

Treatment. — Empty  the  stomach  as  quickly  as  possible  ;  give 
stimulants ;  oxygen  inhalations  are  likety  to  prove  serviceable  if  they 
can  be  given,  and  artificial  respiration  may  be  necessar3^ 

Post-mortem  Appearances. — The  peculiar  blue  colour  of  the 
blood  is  very  characteristic ;  beyond  tbis  there  is  nothing  to  see. 

Analysis. — Commercial  aniline  is  an  oily  liquid  of  a  reddish-brown 
colour,  witb  a  peculiar  tairy  odour.  It  produces  a  volatile  greasy 
stain  on  paper.  It  is  volatile  and  combustible,  burning  witb  a  thick, 
smoky  flame.  It  falls  to  the  bottom  of  water,  and  does  not  readily 
dissolve  in  it.  It  is  soluble  in  alcohol  and  ether,  but  only  sparingly 
in  chloroform:  in  the  latter  property  it  differs  from  nitrobenzene. 
Sulphuric  acid  combines  with  it  to  produce  a  white  sulphate,  soluble 
in  water.  A  solution  of  chlorinated  lime  added  to  the  acid  watery 
liquid  produces  a  blue  colour,  passing  into  various  shades  of  purple 
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and  brown.  If  a  few  drops  only  of  a  very  dilute  solution  of  aniline  or 
its  salts  be  warmed  in  a  test  tube  witb  alcohol,  caustic  potash  and  a 
drop  or  two  of  chloroform,  the  unpleasant  odour  of  phenyl  isocyanide 
is  Gvolv6cl« 

The  solution  of  sulphate  of  aniline  is  not  precipitated  either  by 
tannic  acid  or  by  chloriodide  of  mercury  and  potassium  ;  but  aniline 
itself,  in  the  small  quantity  in  which  it  is  dissolved  by  water,  yields, 
like  the  alkalies,  a  yellow  precipitate  Avith  arsenio-nitrate  of  silver.  It 
also  reduces  completely  a  solution  of  auric  chloride— precipitating 
metallic  gold.  When  pure  aniline  is  heated  with  powdered  corrosive 
sublimate,  it  produces  a  rich  crimson  dye.  When  present  in  organic 
liquids,  aniline  may  be  separated  by  digesting  the  concentrated  liquid 
in  alcohol,  mixed  with  a  little  diluted  sulphuric  acid.  The  alcoholic 
extract,  distilled  at  a  high  temperature  with  a  solution  of  potash^ 
yields  aniline.    This  may  be  detected  by  the  methods  above  described. 

Cases. — For  a  case  of  poisoning  by  anihne  oil,  see  Lond.  Med^ 
Bee,  1887,  p.  447 ;  also  B.  M.  J.,  Epit.,  1,  1898,  No.  142. 

The  following  is  taken  from  the  Lancet,  1 ,  1901,  p.  1143  : — 

Dr.  St.  Clair  Thomson  read  a  paper  before  the  Clinical  Society  on  a  case 
of  "Poisoning  fi'om  the  External  Use  of  Aniline  Oil."  Equal  parts  of  aniline 
oil  and  rectified  spirits  having  been  recommended  as  a  vehicle  for  cocaine  in  order 
to  produce  local  anaesthesia  in  the  ear,  Dr.  Thomson  prescribed  a  10  per  cent, 
solution  of  cocaine  in  this  menstruum  for  a  colleague  suffering  fi-om  furunculosis. 
A  small  pledget  of  cotton-wool  moistened  with  this  solution  was  used  at  bedtime, 
aid  the  patient  slept  well.  Next  morning,  as  the  pain  threatened  to  return, 
he  again  made  use  of  the  drops  about  5  a.m.  At  7.30  a.m.,  while  still  in 
bed,  he  quite  accidentally  noticed  a  peculiar  blueness  of  his  finger  nails,  and 
his  wife  remarked  that  his  face  was  also  blue.  The  face  and  hands  were 
found  to  be  of  a  decided  dark  blue  colour,  and  this  was  noticeable  in  the 
skin  under  the  finger  nails  and  on  the  lips  and  tongue.  There  was  no  fever 
nor  mental  distui'bance.  The  pupils  were  normal.  The  respii-ation  was  quiet 
and  easy.  The  pulse  was  small  and  somewhat  increased  in  frequency,  and 
when  Dr.  David  Lees  had  examined  the  heart  the  left  ventricle  was  enlarged 
to  two  finger-breadths  outside  the  left  nipple  line.  The  patient  had  not  pre- 
viously had  any  heart  ti-ouble,  and  there  was  nothing  discoverable  in  the  heart 
or  lungs  to  account  for  the  cyanosis.  It  was,  therefore,  ascribed  to  the  toxic  effect 
of  the  aniline  oil  on  the  red  corpuscles.  The  blue  colour  gradually  disappeared 
in  the  course  of  the  day.  The  area  of  cardiac  dulness  again  became  normal, 
and  no  munnui-  was  discoverable.  Eeference  was  made  to  a  communication 
made  to  the  Academie  de  Medecine  in  July  last  by  M.  Landouzy  and  M.  Georges 
Brouai-del  describing  the  cases  of  ten  children  who  were  seized  with  prostration, 
pallor,  and  blueness  soon  after  wearing  yellow  shoes  which  had  recently  been 
coated  with  a  pigment  found  to  contain  90  per  cent,  of  aniline.  When  this 
dye  was  applied  to  the  shaven  sm-face  of  the  skin  of  guinea-pigs  and  rabbits 
they  died  asphyxiated  in  from  twenty-foui-  to  thirty  hours.  Some  unpublished 
cases  of  Dr.  Kelynack  described  similar  symptoms,  together  with  gastro-intestinal 
catarrh  and  ansemia  in  chronic  cases,  among  those  emploj^ed  in  aniline  works. 


(2)  Poisoning  by  Nitrobenzene,  or  Nitrobenzol. 

Source  and  Method  of  Occurrence.— This  liquid  has  a  smell 
resembling  benzaldehyde  (or  oil  of  bitter  almonds  sine  acido-hydro- 
cyanico,  Extra  Pharm.),  but  the  two  are  very  dilferent  in  other  respects, 
and  must  not  be  confounded  with  one  another,  thougli  nitrobenzol  is 
used  as  a  substitute  for  benzaldehyde  in  clieap  perfumery.  It  is  also 
used  very  largely  in  the  production  of  the  aniline  colours,  as  it  is  con- 
verted into  aniline  by  acting  upon  it  with  acetic  acid  and  iron  filings. 
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It  does  not  appear  to  have  been  used  homicidally,  possiblj'  on 
account  of  its  nauseous  taste  and  extremely  persistent  smell,  but  acci- 
dent and  suicide  account  for  the  majority  of  cases  ;  five  cases  published 
by  Von  Buschow  were  due  to  drinking  brandy  with  an  uncertain 
admixture  of  it  {Berl  Klin.  Woch.,  March  4th,  1895),  two  were  fatal 
and  three  ended  in  recovery.  In  the  same  journal,  Schild  records  six 
cases,  all  in  females;  two  suicidal,  both  recovered,  and  four  "with  intent 
to  procure  abortion,"  this  result  being  attained  in  three  of  them,  who 
recovered,  but  the  fourth  was  fatal  before  abortion  could  take  place. 

Toxicity  and  Fatal  Dose.— The  liquid  is  very  poisonous ;  twenty 
drops  have  been  known  to  cause  death,  but  recovery  has  taken  place 
after  much  larger  doses. 

In  1859  Oasper  published  an  account  of  this  liquid  under  the  name  of  "  A  New 
Poison"  (Vierteljahrsschr.,  B.  16,  p.  1).  Its  effects  on  a  rabbit  and  a  dog  are  here 
described  Two  drachms  of  it  were  given  to  a  rabbit  without  any  symptoms  being 
produced ;  two  drachms  were  then  given  to  the  animal  at  intervals  of  tea  minutes 
or  a  quarter  of  an  hour,  until  the  animal  had  taken  one  ounce.  In  a  minute  and  a 
half  after  the  last  dose,  the  animal  fell  suddenly  on  its  left  side.  The  pupils  were 
dilated,  while  the  limbs  and  tail  were  strongly  convulsed.  The  animal  died  m  a 
minute.  The  dose  was  probably  unnecessarily  large,  but  the  result  shows  that 
nitrobenzene  in  a  large  dose  may  destroy  life  rapidly  On  opening  the  body,  the 
powerful  odoui-  of  the  Uquid  was  everywhere  perceptible,  even  in  the  blood,  inis 
odour  remained  strongly  in  the  body  when  it  was  again  examined  fourteen  days 
after  death.  About  five  fluid  drachms  given  to  a  middle-sized  dog  prodiiced  no 
remarkable  symptoms.  After  some  houi-s  the  animal  was  observed  to  be  dull  and 
languid  :  in  twelve  hours  there  was  profound  coma  with  slow  respire,  tion  and  cold- 
nesi  of  the  skin  ;  but  there  were  no  convulsions.  The  animal  was  then  killed.  All 
the  solids  and  liquids  of  the  body,  including  the  blood  had  a  «  rong  f  ou^^  <^ 
poison  ;  and  some  drops  of  the  oily  liquid  were  separated  from  tl^e^.<^<^^t«^tf 
Btomach.  The  fluid  on  which  it  floated  had  a  strong  alkalme  reaction.  The  blood 
retained  the  odour  for  several  days. 

Duration— The  onset  of  symptoms  is  often  delayed  for  an  hour 
or  more,  and  death  rarely  takes  place  for  several  hours.  In  these  respects 
it  strongly  contrasts  with  hydrocyanic  acid,  which  its  smell  suggests. 
Recovery  is  very  slow  (vide  infra). 

Symptoms —The  usual  symptoms  are  nausea  and  vomitmg,  rapidly 
succeeded  or  even  preceded  by  faintness  and  unconsciousness  ;  vertigo 
and  severe  headache  are  common,  extreme  cyanosis  is  a  marked  feature, 
extending  to  the  finger  nails;  the  pupils  become  faxed  and  staring 
!n  fatal  cases  stupo?  deepening  into  coma  and  death  are  the  mo  t 
prominent  features.  The  following  cases  illustrate  the  above  state- 
ment ;  they  tend  to  show  that  the  vapour  is  much  more  potent  than 
the  liquid: —  ,        ,     •     •  v 

80  closely  resembled  those  of  essential  oil  of  bitter  ^^"^^^  ^j^ch 
first  supposed  this  oil  had  been  taken    A  woman  oet.  30.  tasted  a 
had  been  used  for  flavoui-ing  pastry,  and  perceiving  that  it  was  ve  y  aciid  on  ner 
tongue  and  lips,  spat  it  out  immediately  and  washed  her  mouth  w^^^^^^ 
thoSeht  she  could  not  have  swaUowed  more  than  a  drop,  but  in  ijpl^°"^| 
sttmed  about  a  tablespoonful  on  the  table  and  did  not  ^^^f^^^ J^^^^^^^ 
ThVCoux-  strongly  impregnated  the  -^^^^t  T  Ve  m  u^wa' 

a  feeling  of  sickness  in  another  servant.    The  biunmg  taste  m  mo 
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immediately  followed  by  a  sensation  of  numbness  and  tingling  m  the  tongue  and 
lips,  and  a  strange  feeling  for  the  next  hour.  The  woman  became  worse,  and 
Potherby  saw  her  in  an  hour  and  three-quarters  after  the  occuiTence.  Her  aspect 
was  then  quite  like  that  of  prussio  acid  poisoning:  the  eyes  were  bright  and 
glassy,  the  features  pale  and  ghastly,  the  lips  and  nails  purple,  as  it  stained  by 
blackberries;  the  skin  was  clammy  and  the  pulse  feeble.  Her  mind  was  then 
clear,  and  she  described  how  the  accident  had  occurred,  and  what  her  sensations 
were.  She  was  able  to  swallow  a  mustard  emetic,  after  which  she  became  I'^pidiy 
worse,  lost  her  consciousness,  the  teeth  became  set,  the  hands  clenched  and  blue, 
the  muscles  rigid  and  convulsed.  She  vomited  freely  a  pale  fluid  matter,  which 
had  the  odoiu-  of  nitrobenzene.  The  stomach-pump  was  used,  but  the  fluid  washed 
out  of  the  organ  had  hardly  any  odour.  The  breathing  became  much  reduced,  and 
the  pulse  could  scarcely  be  felt.  In  about  eleven  hours  there  was  reaction,  con- 
sciousness retui-ned,  and  she  was  able  to  swallow.  At  the  end  of  seventeen  houi-s 
she  was  much  better ;  but  she  then  complained  of  distorted  vision,  with  flashes  of 
light  and  strange  colours  before  her  eyes.  For  some  weeks  she  continued  weak. 
It  was  at  first  supposed  the  woman  had  swallowed  a  larger  quantity  of  the  liquid 
than  she  had  imagined  ;  but  it 'is  obvious,  from  the  entire  absence  of  the  odour  m 
the  fluid  drawn  off  by  the  stomach-pump,  within  about  two  hours,  that  but  little 
could  have  passed  into  the  stomach.  There  is  no  doubt,  from  what  has  been 
observed  in  other  cases,  that  these  severe  symptoms  were  chiefly  due  to  the  breath- 
ing of  the  vapour  in  a  concentrated  form.  A  fellow-servant  who  was  in  the  room 
at  the  time  the  liquid  was  spilled  also  suffered  from  the  inhalation  of  the  vapour. 
The  liquid  was  foimd  to  be  nitrobenzene  unmixed  with  essential  oil  of  almonds. 

A  clerk  in  some  chemical  works  took  a  few  drops  (supposed  to  have  been  fifteen) 
of  nitrobenzene.  Immediately  afterwards  he  felt  unwell  and  became  insensible. 
Stimulants  restored  consciousness',  but  there  was  a  relapse,  and  he  died  the  next 
day  {Pharm.  Jour.,  December,  1 862,  p.  283).  A  boy,  »t.  17,  while  drawing  off  some 
nitrobenzene  by  a  syphon,  swallowed  a  portion  of  the  liquid.  There  were  no  imme- 
diate symptoms,  but  he  soon  felt  sleepy,  and  when  at  dinner  ate  but  little,  and  said 
he  felt  as  if  he  were  drunk.  This  was  between  two  and  three  hours  after  he  had 
swallowed  the  liquid.  He  fell  into  a  stupor  which  became  deeper  and  deeper  until 
death  took  place,  without  vomiting  or  convulsions,  twelve  hours  after  the  ingestion 
of  the  poison  {Med.  Times  and  Gaz.,  1862,  1,  p.  239).  The  following  cases  occurred 
at  Maidstone,  in  1865.  A  boy,  set.  13,  applied  a  bottle  containing  nitrobenzene 
to  his  lips.  No  symptoms  followed  at  the  time,  and  the  boy  ate  his  dinner  as  usual. 
Some  houi's  elapsed,  when  he  suddenly  became  insensible.  He  was  almost  pulse- 
less, and  his  jaws  were  spasmodically  closed  :  the  skin  of  the  face  was  purple,  and 
the  lips  were  Kvid.  He  died  in  about  four  hours  after  the  seizure,  and  twelve  hours 
after  taking  the  poison.  Some  small  quantity  was  most  probably  swallowed,  as 
the  contents  of  the  stomach  had  a  strong  smell  of  the  liquid.  A  cook  in  the  same 
family  also  applied  the  bottle  to  her  lips.  It  tasted  bitter.  She  had  her  dinner  as 
usual,  but  an  houi-  after  tasting  the  nitrobenzene  she  was  seized  with  vomiting  and 
felt  very  ill — her  lips  were  black,  and  her  face  was  purple  and  white.  The  woman 
recovered.  The  poison  had  been  wi'ongly  labelled  oil  of  bitter  almonds.  For 
several  cases  of  poisoning  by  this  liquid,  see  Husemann's  Jahresber.,  1872,  p.  531 ; 
and  a  paper  by  Schenk,  Horn's  Vierteljahraachr.,  1866,  vol.  1,  p.  32. 

In  three  cases  {Berl.  Klin.  Wocli.,  loc.  cit.)  jaundice  appeared  on  the 
third  or  fourth  day,  with  some  fever  and  dark  brown  urine  smelling  of 
the  substance  and  containing  albumen. 

In  performing  some  experiments  on  animals,  Letheby  found  that 
the  local  action  on  the  stomach  was  slight ;  there  was  rarely  any 
vomiting,  and  there  was  either  rapid  coma,  or  a  slow  setting-in  of 
paralysis  and  coma,  after  a  long  period  of  inaction.  There  was  a  com- 
plete loss  of  voluntary  power,  a  spasmodic  fixing  of  the  muscles  of 
the  back,  with  violent  struggles,  a  look  of  distress,  and  occasionally  a 
kind  of  epileptic  fit.  The  pupils  were  widely  dilated,  the  action  of  "the 
heart  was  irregular,  and  the  breathing  difficult.  The  time  of  death  in 
the  more  rapid  cases  varied  from  twenty-five  minutes  to  twelve  hours 
after  the  administration  of  the  poison.    In  other  experiments,  in  which 

48—2 


676 


POISONING  BY  NITROBENZENE. 


smaller  doses  were  given,  the  thne  that  elapsed  between  the  adminis- 
tration of  the  poison  and  the  coming-on  of  the  fiist  symptoms  (an 
epileptic  fit)  varied  from  nineteen  to  seventy-two  hours  ;  in  most  cases 
it  was  about  two  days,  and  the  time  of  death  was  from  four  to  nine 
days.  The  appearances  were  similar  to  those  already  described.  When 
death  had  taken  place  witliin  twenty-four  hours,  the  odour  of  the 
nitrobenzene  was  clearly  perceptible  in  the  stomach,  brain,  and  lungs ; 
and  aniline  (from  the  chemical  conversion  of  nitrobenzene)  was  found 
in  the  organs.  In  the  slower  fatal  cases  the  odour  had  often  entirely 
disappeared  ;  but  traces  of  aniline  could  be  detected  in  the  brain. and 
urine,  and  sometimes  in  the  stomach  and  liver.  Occasionally  no  trace 
of  the  substance  wns  found,  although  death  had  taken  place  from  the 
poison. 

Treatment. — The  stomach  must  be  emptied  by  the  stomacli- 
pump  or  emetics  as  rapidly  as  possible,  and  thoroughly  washed  out. 
Cold  douches  and  other  stimulants  may  be  employed  to  rouse  the 
patient  and  prevent  stupor.    Artificial  respiration  should  be  tried. 

Post-mortem  Appearances. — Nitrobenzol  seems  to  be  par- 
tially converted  into  aniline  in  the  body,  and  this  hitter  body  has  a 
pecuhar  power  of  turning  the  blood  a  bluish  colour.  Beyond  this 
discoloration  of  the  blood  and  the  powerful  smell  no  naked  eye 
changes  are  seen  on  autops3\ 

Analysis. — Nitrobenzene,  or  "  essence  of  mirbane,"  is  a  pale 
lemon-coloured  liquid,  of  a  strong  odour  resembhng  that  of  bitter 
almonds.    It  has  a  pungent,  hot,  disagreeable  taste.    It  gives  to 
confectionery  the  smell,  but  not  the  pleasant  taste,  of  oil  of  bitter 
almonds.    It  gives  a  greasy  stain  to  paper,  leaving  a  yellow  mark 
when  the  stain  disappears.    It  sinks  in  water,  and  is  partly  dissolved, 
giving  to  it  a  vellowish  colour.    It  is  soluble  in  alcohol,  ether,  and 
chloroform  ;  but  when  these  are  agitated  with  water,  it  is  in  great 
part  separated  from  its  ethereal  and  chloroformic  solutions.    It  has 
no  basic  qualities ;  its  aqueous  solution  is  not  precipitated  by  tannic 
acid  nor  by  the  chloriodide  of  mercury  and  potassium.    It  is  highly 
combustible,  burning  with  a  yellow  smoky  flame.     It  yields  no 
Prussian  blue  when  mixed  with  ferrous  sulphate,  alcohol,  potash,  and 
subsequently  hydrochloric  acid  ;  and  its  vapour  produces  no  cyanide 
of  silver  with  a  solution  of  the  nitrate.    It  is  distinguished  from  all 
other  liquids,  except  the  essential  oil  of  almonds,  by  its  odour,  and 
from  this  oil  by  the  following  test.    Pour  a  few  drops  of  each  on  a 
plate  and  add  a  drop  of  strong  sulphuric  acid.    The  oil  of  almonds 
acquires  a  rich  crimson  colour  with  a  yellow  border,  the  nitrobenzene 
produces  no  colour.    With  a  crystal  of  chlorate  of  potassium  and  a 
drop  of  sulphuric  acid,  it  yields  a  violent  coloration.    In  order  to 
separate  it  from  organic  liquids,  they  may  be  acidulated  with  sulphuric 
acid,  and  submitted  to  distillation  in  an  appropriate  apparatus,    it  any 
of  it  exists  in  a  free  state  its  odour  will  be  sufficient  lor  detecting  its 
presence.    It  is  converted  into  aniline  by  acting  upon  it  with  acetic 
acid  and  iron  filings.    The  aniline  may  be  subsequently  distilled  over 
with  steam  and  identified  in  the  aqueous  distillate  by  the  tests  loi 
aniline  (q.v.,  p.  672).    There  is  no  probability  that  this  liqmd  will  be 
successfully  employed  for  the  purposes  of  murder  without  the  certainty 
of  detection. 
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Cases.-In  a  paper  communicated  to  the  Royal  Society  m  1863  Letheby 
described  two  cases  which  feU  under  his  observation.  In  one  a  man,  cet.  43  spillecl 
a  quantity  of  nitrobenzene  over  his  clothes,  and  went  about  for  several  horns 
breathing  an  atmosphere  saturated  with  the  vapour.  The  effects  were  neaily  the 
same  in  both  cases;  although  in  one  the  poison  was  inhaled  m  vapour,  and  in  tne 
other- a  youth,  fBt.  17-it  was  swallowed  as  a  liquid.  For  some  time  there  was  no 
f eeliug'of  drowsiness  in  the  man ;  graduaUy,  however,  and  in  about  four  hours,  his  tace 
became  flushed,  liis  expression  stupid,  and  his  gait  unsteady  ;  he  had  the  appearance 
of  a  person  who  had  been  drinking.  The  stupor  gradaaUy  increased  until  it  passea 
into  profound  coma,  and  in  this  state  he  died.  The  progress  of  each  ot  the  tatai 
cases  was  much  the  same  as  that  of  slow  intoxication,  excepting  that  the  mind  was 
perfectly  clear,  until  the  coming  on  of  the  fatal  coma.  This  was  sudden,  like  a  ht 
of  apoplexy  ;  and  from  that  moment  there  was  no  return  of  consciousness  or  hodily 
power :  the  sufferer  lay  as  if  in  a  deep  sleep,  and  died  without  a  struggle.  The 
dui-ation  of  each  case  was  nearly  the  same.  About  four  hours  elapsed  from  the  tune 
of  taking  or  inhaling  the  poison  to  the  setting-in  of  the  coma,  and  this  lasted  five 

liours.  J.     T.  i. )) 

In  1876,  a  man,  cet.  21,  was  prescribed  thi-ee-minim  doses  of  "benzol  rect. 
three  times  a  day.  By  mistake,  the  dispenser  read  the  prescription  as  ordermg 
"  benzol  nit.,"  and  gave  nitrobenzene.  The  first  day  he  took  these  doses  the  patient 
was  observed  to  look  a  little  pale  and  weak,  but  he  was  not  conscious  of  feeliag  ill 
till  after  taking  the  seventh  dose  at  9  a.m.  next  day.  The  aggregate  amount  of 
nitrobenzene  now  taken  was  ascertained  to  be  twenty- thi-ee  miaims.  At  2  p.in. ,  five 
hours  after  taking  this  final  dose,  after  walking  not  more  than  forty  yards  in  the 
street  from  his  office,  he  feU  down.  He  was  just  able  to  give  his  address,  and  then 
became  insensible.  At  3.15  p.m.,  when  seen  by  Gross,  he  was  cold,  and  the  surface 
of  the  body  was  bluish-pui-ple.  There  was  no  pulse,  but  by  the  stethoscope  the 
heart  could  just  be  heard  faintly  beating.  The  lower  jaw  was  rigidly  closed; 
but  the  limbs  were  flaccid  and  di-opped  powerless  when  raised ;  the  pupils 
were  widely  dilated.  No  breathing  could  be  perceived  for  twenty  minutes 
aiter  this.  He  was  treated  as  for  prussic  acid  poisoning,  it  being  _  thought 
that  the  poison  was  oil  of  bitter  almonds.  At  7  p.m.  he  became  conscious,  and 
complained  of  headache.  At  9  p.m.  the  skin  was  still  blue.  Next  day  he  was  fairly 
convalescent.  From  the  urine  collected  on  the  morning  following  the  accident, 
a  substance  was  extracted  having  the  odour  of  nitrobenzene. 

In  1891,  a  chemist  and  di-uggist  took,  in  mistake,  two  fluid  drachms  of  nitro- 
benzene. No  symptoms  appeared  till  one  and  a  half  hours  later  when  he  was  at 
dinner.  He  was  giddy  and  appeared  as  if  intoxicated,  but  was  able  to  walk  half  a 
mile,  though  he  had  not  full  control  over  his  lower  limbs.  The  stomach  pump  was 
used,  and  liquid  having  the  odoui'  of  the  poison  was  removed.  He  became  collapsed 
and  cyanosed,  the  pulse  fell  to  sixty  per  minute,  and  was  barely  perceptible.  Next 
day  he  was  still  cyanosed  and  passed  only  one  and  a  half  ounces  of  very  dark  urine. 
He  recovered,  but  the  cyanosed  state  of  the  skin  did  not  disappear  till  after  the  lapse 
of  five  days  {B.  M.  J.,  1891,  1,  p.  849). 

Lewin  has  collected  fift3'-one  cases  with  a  moi'tality  of  37  per  cent. 
{B.  M.  J.,  Epit.,  1895,  p.  41). 

In  the  B.  M.  J.,  1, 1895,  p.  39,  is  recorded  a  case  of  fatal  poisoning 
by  Bellite,  a  derivative  of  nitrobenzol. 


Poisoning  by  Phbnylhydroxylamine. 

The  following  case  is  described  in  the  Deutsche  Medicinische  WochenscJm'ft,  of 
October  14th,  by  Dr.  Hirsch  and  Dr.  Edel,  physicians  to  the  Municipal  Hospital  of 
Charlottenburg,  Berlin.  A  student  of  the  technical  academj^,  while  working  in  the 
chemical  laboratory,  broke  a  bottle  containing  an  alcoholic  solution  of  phenylhy- 
droxylamine  (OuHaNHOH),  which  saturated  his  clothes  and  flowed  over  his  abdomen 
and  the  inner  side  of  his  thigh.  He  felt  at  once  an  intense  burning  of  the  skin  and 
retired  to  the  lavatory  to  apply  a  cold-water  bandage.  About  fifteen  minutes  after- 
wards he  was  found  there  in  an  almost  helpless  condition,  being  comatose  and 
pulseless,  with  stertorous  respiration  and  no  reflexes  of  the  cornea  or  pupils.  When 
he  was  brought  to  the  hospital  the  physicians  believed  him  at  first  to  be  moribund. 
The  alteration  in  the  colour  of  the  skin  was  very  singular.    The  lips  and  muooua 
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membrane  of  the  mouth  were  greyish-blue,  and  the  skin  of  the  extremities  was  of 
an  intense  blue  colom-,  which  contrasted  pecviliarly  with  the  cadaverous  aspect  of  the 
other  regions.  There  were  also  numerous  reddish-brown  spots  on  the  hands,  thighs 
and  abdomen,  which  did  not  disappear  on  pressure  with  the  finger,  llespiration 
was  deep  and  regular,  but  the  cardiac  action  was  extremely  weak.  Injections  of 
camphor,  a  hot  bath,  and  other  excitants  having  no  visible  effect,  venesection  was 
performed,  and  300  c.c.  of  dark-brown,  chocolate-like  blood  were  di'awn  off.  An 
intravenous  injection  of  one  litre  of  a  solution  containing  0'3  per  cent,  chloride  of 
potassium  and  0"4  per  cent,  bicarbonate  of  potassium  was  given  immediately  after- 
wards, whereupon  the  pulse  and  respiration  rajjidly  improved,  and  the  patient  in 
course  of  time  regained  consciousness.  He  vomited  a  large  quantity  of  brown- 
coloured  mucous  fluid.  During  the  first  hom-s  no  m-ine  was  passed,  and  the  catheter 
had  to  be  used ;  the  luine  thus  evacuated  contained  much  albumin  and  a  rather  large 
quantity  of  casts.  During  the  first  day  the  skin  retained  its  peculiar  colour.  The 
patient  passed  a  comfortable  night,  and  on  the  following  day,  though  still  very 
weak,  he  felt  quite  well.  The  pulse  became  better,  the  urine  was  voided  spon- 
taneously, and  the  albiunin  and  casts  disappeared  on  the  following  day.  The  lips 
were  now  of  a  pale  rose  coloiir,  the  skin  was  very  pale,  and  on  the  third  day  the 
normal  aspect  was  restored.  The  patient  soon  recovered  and  was  able  to  leave  the 
hospital.  Microscopical  examination  of  the  blood  proved  that  the  form  of  the  red 
blood-corpuscles  was  not  changed,  but  that  the  hsemoglobin  had  almost  completely 
left  them,  and  the  spectroscope  showed  that  the  hsemoglobin  was  altered  into  methse- 
moglobin,  to  which  was  due  the  brown  colour  alike  of  the  blood,  the  vomited  matter, 
and  the  little  spots  on  the  skin.  The  case  is  very  like  one  of  poisoning  by  nitro- 
benzol,  from  which  phenylhydroxylamine  is  derived.  The  alterations  of  the  colour- 
are  characteristic  of  both  drugs,  but  niti-obeuzol  never  acts  as  quickly  as  the  other. 
In  the  cases  of  nitrobenzol  poisoning  hitherto  described,  the  full  toxic  action  did  not 
appear  before  one  or  two  hoiu's ;  but  in  the  present  case  the  patient  was  in  a  helpless 
state  in  fifteen  minutes,  the  poison  having  been  absorbed  by  the  skin  only  and  not 
by  the  stomach.  The  characteristic  smell  of  oil  of  bitter  almonds  was  also  absent. 
Phenylhydroxylamine  is,  therefore,  a  violent  poison,  which  rapidly  acts  on  the  blood, 
the  heart,  and  the  kidneys  {Lancet,  2,  1895,  1261). 


Sub-Group  6. — Poisoning  by  Petroleum  or  Paraffin. 

Source  and  Method  of  Occurrence— Under  the  term  petro- 
leum, or  rock  oil,  are  included  various  oils  used  for  illummatmg 
purposes,  of  peculiar  odour,  which  spring  from  the  ground  in  various 
parts  of  the  globe  ;  and  consist  of  mixtures  of  various  hydrocarbons 
and  inflammable  products.  The  commercial  material  is  not  m  its 
crude  state,  but  is  a  product  purified  by  distillation  from  the  danger- 
ously inflammable  hydrocarbons.  The  chemical  composition  ot 
different  specimens  of  petroleum  is  very  varied.  Petroleum  contains 
hydrocarbons  of  the  marsh-gas  series.  •       -,  t 

The  illuminants  which  were  in  use  prior  to  the  introduction  ot 
American  petroleum,  possess  analogous  composition,  as  bolar  Uil, 
Photogene,  etc.,  products  of  the  distillation  of  bituminous  shale  and 
brown  coal  (lignite),  etc.  Cases  of  petroleum  poisoning  are  rare, 
considering  the  frequent  use  of  this  well-known  substance.  ihe 
majority  of  cases  arise  from  drinking  out  of  bottles  supposed  to 
contain  spirituous  liquors,  although  there  have  occurred  a  few  cases 
of  intentional  poisoning  by  this  body;  for  instance,  a  case  at  iJrescia 
{Jour,  de  Chim.  Med,  November,  1866,  p.  597),  and  another  m  the 
province  of  Posen,  particulars  of  which  are  wanting. 

Toxicity  and  Fatal  Dose.— In  general  the  poisonous  properties 
of  petroleum,  such  as  the  purified  American  variety,  cannot  be  ratecl 
very  high;  but  many  varieties  of  crude  petroleum,  on  account  oi 
their  containing   sulphur   compounds,  are  much    more  poisonous 
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(according  to  Eulenberg),  as  for  instance  crude  petroleum  from  Canada. 
In  adults  a  wine-glassful  may  not  kill,  and  in  one  case,  that  of  Mayer 
in  Antwerp,  five  fluid  ounces  did  not  cause  death.  Accordmg  to 
Kohler  ("  Physiol.  Ther.,"  p.  437),  half  a  wine-bottleful  is  not  a  fatal 
dose  for  an  adult.  Even  in  the  case  of  cliildren,  among  whom  the 
editor  has  seen  several  cases,  the  fatal  dose  is  a  very  large  one ;  and  in 
the  event  of  death  supervening,  it  is  due  rather  to  the  secondary  result 
of  local  action  of  the  poison  on  the  stomach  and  intestines  than  to  tlie 
result  of  the  absorption  of  hydrocarbons. 

Symptoms.— The  action  of  petroleum  corresponds  essentially 
with  that  of  various  ethereal  oils,  particularly  oil  of  turpentnie  ;  and 
is  partly  that  of  a  local  irritant  and  partly  a  remote  action  on  the 
nervous  system.  The  analogy  of  the  action  of  petroleum  with  that  of 
oil  of  turpentine  shows  itself  also  in  the  skin  eruptions  which 
petroleum  frequently  produces  in  workmen  engaged  m  petroleum 
refineries,  as  well  as  in  the  appearance  of  asphyxia  through  the 
inhalation  of  large  quantities  of  petroleum  vapour,  where,  after  the 
first  symptoms  of  anaesthesia,  pneumonia  may  follow. 

In  cases  of  poisoning,  generally  after  vomiting,  follow  giddiness, 
sense  of  fulness  of  the  head,  pain  and  feeling  of  constriction ;  and  in 
children,  collapse,  somnolence,  pallor  of  the  face,  coldness  of  the  skin, 
cold  sweats,  and  weak  pulse  may  supervene.  Neither  the  behiiviour  of 
the  pulse  nor  the  pupils  is  constant.  In  collapse,  the  latter  are 
dilated ;  and  in  an  excited  condition  they  appear  contracted.  For  the 
diagnosis,  the  odour  of  petroleum  in  the  breath  is  generally  a  safe 
guide.  Eructations  and  vomiting  also  betray  the  presence  of 
petroleum.  Finally,  the  urine  may  acquire  a  peculiar  odour  which 
may  persist  for  several  days.  In  Mayer's  case  this  odour  resembled 
that  odour  of  violets  which  the  urine  acquires  after  the  ingestion  of 
oil  of  turpentine  and  other  essential  oils. 

Analysis. — The  detection  of  petroleum,  either  in  the  vomited 
matters  or  in  the  contents  of  the  stomach,  is  effected  by  distilling  the 
suspected  matters  and  determining  the  physical  and  chemical  proper- 
ties of  the  distillate.  As  commercial  American  petroleum  only 
contains  hydrocarbons  with  high  boiling  points,  a  chloride  of  calcium 
bath  will  be  necessary.  The  notable  feature  is  the  peculiar  unpleasant 
odour,  and  the  inflammability  of  the  distillate.  Petroleum  is  insoluble 
in  water  and  rectified  spirit,  but  is  soluble  in  absolute  alcohol, 
glycerine,  ether,  and  ethereal  and  fatty  oils. 

(Ja^ge^ — Jn  the  following  case  it  seems  to  the  editor  that  suffocation 
due  to  aspiration  of  the  paraffin  into  the  lungs,  and  there  acting  like 
water  in  drowning,  had  more  to  do  with  death  than  the  fact  that  the 
substance  so  aspirated  was  paraffin. 

A  cliild,  aged  fourteen  montlis,  whifst  playing  swallowed  some  paraffin  oil. 
She  coughed  and  became  unconscious.  Foui'  fits,  each  lasting  about  thi-ee  minutes, 
occuned.  They  were  characterised  by  rigidity  of  the  limbs,  tui'uing  up  of  the  eyes, 
and  blueness  of  the  face.  Between  the  fits  the  rigidity  passed  off,  but  the  uncon- 
sciousness remained.  There  was  no  vomiting.  "When  admitted  to  the  Manchester 
Infirmary  the  child  was  much  collapsed  and  was  unconscious ;  the  resphations  were 
slow  (ten),  deep,  and  sighing ;  the  pulse  was  fairly  good  and  not  much  increased  in 
frequency ;  there  was  no  cyanosis ;  the  pupils  were  medium-  sized  and  equal ;  there 
was  an  odour  of  paraffin  oil  from  the  mouth.  An  attempt  to  wash  out  the  stomach 
failed,  as  the  eye  of  the  catheter  repeatedly  became  blocked  with  mucus^ 
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Respiration  then  ceased,  and  cyanosis  occiirred.  Ai'tificial  respiration  was  carried 
out,  and  the  cyanosis  passed  off,  leaving  the  child  very  pale.  The  pulse  ceased,  death 
taking  place  one  hour  and  fifty  minutes  after  the  swallowing  of  the  paraffin  oil. 
The  amount  swallowed  is  stated  to  have  been  about  an  ounce  and  a  quarter.  At 
the  necropsy  the  lungs  had  the  odour  of  paraffin  oil,  the  oesophagus  was  slightly 
congested,  and  the  stomach  was  verj"-  pale  and  contained  much  stringy  mucus  and 
globules  of  paraffin  oil.  The  noteworthy  points  in  this  case  are  the  convulsions 
and  the  absence  of  the  usual  irritant  symptoms.  The  furmer  are  to  be  explained, 
no  doubt,  by  the  proclivity  to  convulsions  which  exists  in  infancy  {Lancet,  1, 
1898,  1013,  and  3Ied.  Ghron.,  February,  1898). 


Poisoning  by  Pyridine. 
Source  and  Method   of  Occurrence. — According  to  the 

Extra  Pharm.,  1904,  pyridine  is  a  base  forming  salts  with  acids, 
obtained  from  bone  oil  and  man)'  organic  substances  by  dry  distillation. 
It  is  contained  in  the  fumes  of  tobacco  smoke.  According  to  Cantani, 
in  his  admirable  work  on  therapeutics,  pyridine  is  a  strongly  alkaline, 
irritant  poison,  as  well  as  a  drug  possesshig  a  profoundly  deleterious 
effect  on  the  medulla,  and  especially  on  the  respiratory  and  cardiac 
centres  situated  therein.  It  diminishes  reflex  irritability,  producing 
slowing  of  respiration  and  fall  of  blood  pressure,  with  nausea,  diarrhoea, 
and  profuse  sweating.  The  drug  rapidly  appears  in  the  breath  and 
the  urine.  The  use  of  such  a  powerful  poison  to  render  alcohol 
undrinkable  appears  to  be  unnecessary,  and  it  would  be  well  that  some 
less  dangerous  substance  should  be  used  in  future  {B.  M.  J.,  2,  1893). 

Its  dose  is  5  to  10  minims.  The  only  fatal  case  of  poisoning  by  it 
that  the  editor  is  able  to  obtain  is  thus  reported  in  the  B.  M.  J.,  2, 
1893,  p.  844. 

On  August  29th,  at  10.30  p.m.,  T.  N.,  aged  twenty-nine,  a  strong 
muscular  man,  employed  as  a  stillman  at  some  tar  works,  was  admitted 
into  hospital.  He  stated  in  thick  guttural  speech  that  he  had 
swallowed  "  half  a  cupful  "  of  pyridine  bases  at  3  p.m.  on  the  same 
day,  and  during  the  intervening  seven  hours  had  been  at  home  and 
vomited  five  times,  the  vomited  matter  having  the  smell  of  pyridine. 

On  admission  he  was  pale,  with  slightly  cyanosed  lips  and  a  dry 
white  tongue,  and  was  perspiring  freely.  The  temperature  was 
103-4°,  the  pulse  128,  weak  and  intermittent,  respirations  40.  ihe 
breathing  was  noisy,  due  to  coarse  mucous  rides. 

He  complained"  of  tightness  in  breathing,  a  choking  sensation,  pam 
down  the  centre  of  the  chest,  and  pain  over  the  stomach.  Demulcents 
were  ordered  and  given  in  5  j  doses,  owing  to  the  patient  being  unable 
to  swallow  more  ;  mustard  and  linseed  poultices  were  apphed  to  the 
throat  and  front  of  the  chest,  and  an  enema  of  3  iij"  of  brandy  given  and 
retained,  after  which  the  pulse  and  breathing  improved,  and  m  an  hour 
he  could  swallow  3  ss  of  milk  with  5j  of  brandy.  During  this  time 
the  expectoration  was  white  and  frothy  and  had  the  odour  of  pyridme, 
as  also  had  his  breath.  , 

On  August  30th,  at  12.30  a.m.,  the  temperature  was  104  but 
gradually  subsided  to  99°  at  9  a.m.  During  the  night  the  bowels 
acted  six  times,  the  I'^ces  being  partially  formed  and  of  a  light  yelloAV 
colour,  with  no  odour  of  pyridine.  B  x  of  medium  straw-coloured 
m-ine  ;ere  passed,  with  a  specific  gravity  of  1020,  no  ab  nor  ma  con- 
stituents being  detected.    At  8  a.m.  the  expectoration  began  to  be 
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purulent,  the  odour  of  pyridine  having  dis.ppeai;ed  On  examinat  on 
the  lungs  showed  signs  of  acute  congestion  and  bronchitis,  but  t  e 
patient  felt  much  more  comfortable.  About  4  pan.  he  began  to  be 
delirious,  the  temperature  having  risen  to  104°.  He  continued  wildly 
delirious  with  a  temperature  varying  from  104°  to  105-8°  aU  night 
until  8  a.m.  on  August  31st,  when  he  became  quieter,  and  died  at 
10.15  a.m.,  forty-three  hours  after  the  accident.  During  the  twenty- 
four  hours  5  ix'of  urine  were  passed,  and  the  bowels  acted  six  times, 
the  motions  having  simihir  characters  to  those  of  the  previous  day. 

At  the  post-mortem  examination,  made  twenty-nine  hours  after 
death,  the  epiglottis  was  found  congested  on  its  under-surface.  The 
larynx  and  trachea  were  lined  by  a  friable  yellow  membrane,  the  large 
bronchi  contained  purulent  matter,  and  were  lined  by  a  similar  mem- 
brane. The  lungs  were  congested  and  oedematous.  Nothing  was 
observed  about  the  mouth,  tongue,  or  fauces,  but  the  oesophagus  and 
cardiac  end  of  the  stomach  were  greatly  congested,  the  pyloric  end  and 
the  commencement  of  the  duodenum  being  slightly  congested,  ihe 
only  changes  found  throughout  the  intestines  were  a  few  small  petechite 
in  the  small  intestine.  The  liver  was  of  normal  size,  and  showed  a  few 
small  fatty  patches  on  its  upper  surface.  No  changes  were  detected  m 
the  heart,"  kidneys,  or  spleen,  and  no  odour  of  pyridine  was  observed 
throughout  the  examination. 

At  the  inquest,  it  transpired  that  the  man  had  filled  a  cask  too  full 
of  commercial  pyridine,  which  is  a  colourless  volatile  fluid,  with 
characteristic  odour  and  taste,  used  to  render  alcohol  undrinkable. 
In  order  to  reduce  the  amount,  he  obtained  a  bent  piece  of  iron  tube 
about  three  feet  in  length  and  one  inch  bore,  one  end  of  which  he 
inserted  into  the  cask,  and  to  the  other  end,  in  order  to  start  the 
syphon  action,  he  applied  his  mouth,  and  unfortunately  drew  in  the 
fluid. 

Poisoning  by  Pipebazine. 
Source  and  Method  of  Occurrence. — Piperazine  or  Diethy- 

lene-diamine  is  an  organic  base  formed  by  the  action  of  sodium  glycol 
on  ethylene-dyamine  hydrochloride  (Extra  Pharm.,  1904).  It  is  a 
fashionable  remedy  for  gout,  and  has  given  rise  in  an  overdose  (its 
dose  is  usually  given  as  four  to  ten  grains)  to  toxic  symptoms. 

In  the  American  Medical  News  Dr.  Slaughter,  of  Philadelphia,  relates  the  case 
of  a  young  married  woman,  aged  thirty-two,  who,  through  a  di'uggist's  blunder, 
received  one  dose  of  piperazine  of  twenty  grains.  Some  hours  later,  when  the 
patient  was  seen  hy  Dr.  Slaughter,  she  was  much  cyanosed  and  in  a  serious 
comatose  condition.  The  pupils  were  much  contracted,  the  pulse  gave  fifty  beats 
to  the  minute,  and  the  temperature  was  97*4°  P.  The  respirations  also  were  slow, 
and  there  was  low  muttering  delirium.  The  tips  of  the  fingers  were  cyanotic,  and 
there  was  loss  of  motion  but  not  of  sensation  in  the  lower  limbs.  Cardiac  and 
other  stimulants  were  at  once  energetically  used,  while  the  limbs  were  elevated 
and  external  heat  was  applied.  A  stimulating  rectal  injection  was  also  given,  and 
the  catheter  was  used.  There  was  paraplegia,  afterwards  ti'eated  by  massage  and 
large  doses  of  strychnia.    Eecovery  was  perfect  {Lancet,  1,  1896,  1375). 


Group  7.— POISONS  OF  VEGETABLE  ORIGIN. 


Of  all  the  groups  of  poisons  tliis  is  indeed  the  most  artificial  from 
the  point  of  view  of  action,  for  it  includes  illustrations  of  almost  every 


G82 


VEGETABLE  POISONS. 


action  of  which  poisons  are  capable.  Opium  acting  on  the  brain, 
strychnine  on  the  cord,  ergot  on  the  vessels,  conine  on  peripheral 
nerves,  primula  on  the  skin,  are  illustrations  that  occur  to  the  mind 
on  a  most  cursory  survey.  However,  the  grouping  has  some  con- 
venience for  reference,  and  is  here  adopted  in  deference  to  this 
convenience.  With  regard  to  our  British  poisonous  plants,  they  all 
agree  in  one  respect :  that  when  taken  in  Lheir  crude  form  (bits  of 
leaves,  fruit,  roots,  etc.)  they  are  all  very  irritating  to  the  stomach, 
and  consequently  usuallj'  cause  einesis,  and  so  provide  to  a  slight 
extent  their  own  antidote,  so  far,  at  least,  as  that  fatal  cases  of 
poisoning  by  them  are  comparatively  rare,  but  not  so  far  that  active 
treatment  by  a  medical  man  is  rendered  unnecessary.  In  1901  only 
five  such  cases  are  registered  out  of  a  total  of  fifty-three  cases  coming 
under  our  present  group. 

The  arrangement  into  natural  orders,  though  very  essential  to  a 
botanist,  is  of  little  use  to  a  toxicologist.  It  is  practically  only  in  the 
Cruciferte  (every  member  of  which  is  said  to  be  quite  innocuous  in  all 
its  parts)  and  in  the  Solanacese  (every  member  of  which  contains 
atropine  or  its  isomers)  that  the  natural  order  determines  with  any 
sort  of  approximation  the  probable  action  of  the  plant.  Not  only  so, 
but,  with  the  important  exception  of  the  Crucifers,  there  is  scarcely  a 
plant  growing  anywhere  some  part  or  other  of  which  will  not  give  rise 
to  very  unpleasant,  if  not  fatal,  symptoms  when  incautiously  eaten, 
especially  by  children,  for  their  constitutions  are  such  as  to  be  readily 
afiected  by  irritant  poison,  and  they  notoriously  have  a  favourite 
trick  of  submitting  all  unknown  or  attractive  articles  to  the  ordeal 
of  taste. 

The  following  brief  epitome  and  sketch  of  our  English  flora  may 
be  of  interest.  The  sequence  is  that  commonly  in  use  in  botanical 
works,  except  for  the  first  three-named  plants. 

Labvrmm. — Very  common  in  gardens  and  shrubberies,  not  British, 
the  bright  flowers  and  curious  pods  attract. 

Snoiolall  Tree. — Not  British,  common  in  gardens,  the  white  fruit, 
commonly  investigated  by  children,  is  irritant  and  depressant. 

Horse  Chestnut .—^oi  British,  but  long  introduced.  The  fruit 
often  tasted  by  children  with  alarming  though  rarely  fatal  results. 

RanunculacecB— Buttercups— KcviCi  to  taste  and  very  irritating  and 
depressant;  distinctly  noxious.  The  white  water  buttercups  are 
nearly  innocuous  {vide  infra).  ,  . 

Berleiries.—HhQ  red  berries  attract,  they  are  very  irritatmg. 

Hellebores.— LxxdkWy  rare  and  not  attractive,  irritatmg  and  very 

depressant.  ,  ^  ^         ,  ^  , 

Aconite.— Yevy  depressing,  rare  as  a  wild  flower,  but  commonly 
planted  in  gardens,  and  very  showy  and  attractive   {vide  Aconite 

Poisoning").  .     tp  •    •   -x  +•  „  -f 

Poppies.— Common  and  attractive,  the  plant  itselt  is  irritating  u 
eaten,  and  is  likely  to  cause  vomiting   (for  its  after-efi^ects,  vxde 

"  Opium,"  infra).  •  a. 

Celandine.— '^s:iv\y  common  roadside  weed,  juice  very  m-itant,  even 

to  the  skin.  ,  ■,  i   -  •  l\ 

Sorrel— Vide  "  Oxalic  Acid  "  ;  often  eaten  as  a  salad,  but  is  otherwise 

not  very  attractive. 
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Bilckthom.— Fruit  like  (to  children)   black  currants;  irritating 

^"^Sr^nwfs,  Blackberries,  eic— Irritating  distinctly  by  the  hairs 
and  vegetable  matter,  no  after-effects  to  be  dreaded  except  constipation. 

Brvony  —The  white  bryony  {Bn/onia  communis)  is  comparatively 
innocuous,  but  the  black  bryony  {Tavms  communis),  the  berries  ot 
which  are  very  attractive  on  bare  hedges  in  autumn,  is  irritating  and 
very  depressing  after  absorption.  _ 

Umbelliferce.— The  leaves  and  stems  of  all  are  certainly  noxious, 
but  the  seeds  vary  very  much  in  their  qualities;  caraway  and 
coriander  are  common  flavouring  objects  used  in  the  kitchen  ;  conium 
seeds  are  distinctly  poisonous  (paralysing);  cicuta  virosa  is  said  to 
be  poisonous  in  every  part ;  wild  celery  and  parsley  should  be  distinctly 
avoided ;  the  root  of  oenanthe  crocata  (looking  like  a  potato)  has  very 
serious  paralysing  effects.  Crithmum  (samphire)  is  used  as  a  pickle  : 
parsnips  and  carrots  both  belong  to  this  order,  and  the  wild  stock  ot 
both  are  best  avoided. 

Ivy  Berries. — Very  irritating. 

Mistletoe— Ms,o  irritating. 

Privet  Berries. — Are  distinctly  noxious,  irritating  the  stomach  and 
producing  severe  symptoms  of  collapse  after  absorption. 

Solanacece. —Coni&in  (in  some  part  of  the  plant)  without  exception 
atropine  or  its  isomers. 

The  berries  are  dangerous  to  children 
and  attractive  ;  luckily  atropa  belladonna, 
the  most  attractive  (cherry-like)  fruit  and 
most  dangerous,  is  rare  in  England  (vide 

^    .  "  Belladonna  Poisoning,"  infra). 

Potato-tops,  flowers  and  seed  are  dangerous  for  children  to  play 
with. 

Digitalis. — The  fox-glove  is  a  common  native  plant  with  attractive 
flowers  ("  Digitalis  Poisoning  "). 

Daphne  mezereum  is  very  poisonous,  but  luckily  very  rare.  The 
flowers  in  early  spring  and  the  berries  in  autumn  may  be  eaten  by 
children;  vomiting  and  subsequent  collapse  are  the  principal 
symptoms. 

Ewpliorhias. — Are  common  weeds  with  an  acrid  juice,  but  the 
whole  plant  is  unattractive  and  thus  rarely  gets  eaten. 

Taxus  Baccata. — The  yew  ;  the  berries  when  taken  whole  are  very 
irritating,  the  red  pulp  is  innocuous. 

Urtica. — Dioica  and  urens. — The  nettles  may  be  dangerous  to 
children  by  their  stings  (introduction  of  formic  acid),  producing 
cardiac  failure ;  when  boiled  and  eaten  nettle-tops  are  without 
danger — or  attraction,  I  should  think. 

Orchidce. — None  of  the  family  can  be  safely  eaten. 

Liliacece. — The  bulbs  of  all  these  plants  had  better  be  avoided,  as 
also  the  underground  knobs  of  arum  maculatum. 

Grasses,  Sedges,  and  Ferns  may  be  summed  up  in  general  as  undesir- 
able food  for  man,  though,  except  for  one  or  two  members  (loliuni  for 
example  is  alleged  to  be  poisonous),  small  pieces  may  be  chewed  with 
impunity,  even  if  the  taste  does  not  lead  to  an  immediate  spitting  out 
of  the  plant. 


Solanum  nigrum, 

,,  dulcamera, 
Atropa  belladonna, 
Hyoscyamus  niger, 
Datura  stramonium. 
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Fungi. — These,  under  the  guise  of  mushrooms  and  toadstools,  etc., 
are  rather  vaguely  divided  into  edible  and  poisonous  {vide  infra). 

In  the  following  pages  the  editor  has  entirely  ignored  any 
botanical  arrangement  and  placed  the  plants  in  simple  alphabetical 
order,  using  the  Latin  name  of  the  genus  for  that  purpose  wherever 
possible. 

Poisoning  by  Aconitum  Napellus  (and  other  species). 
Source  and  Method  of  Occurrence. — The  commercial  source 

{Aconitum  napdlm)  is  not  a  native  of  Britain,  but  is  often  grown  in 
gardens  for  its  showy  flowers.  The  Pharmacopoeia,  1898,  directs  plants 
cultivated  in  Britain  to  be  used  for  the  pharmacopoeial  preparations. 

All  parts  of  the  common  aconite  {Aconitum  napellus)  are  highly 
poisonous.  The  plant  is  commonly  known  by  the  names  of  monks- 
hood, wolfsbane,  or  blue  rocket. 

In  most  cases  it  is  the  tincture,  liniment,  or  the  phamnaceutical  pre- 
paration which  is  taken  in  poisonous  dose  by  misadventure.  Still 
more  rarely  the  active  alkaloid,  aconitine,  has  been  administered. 
This  is  perhaps  the  most  deadly  known  poison,  one-sixteenth  of  a 
grain  having  proved  fatal,  and  one-fiftieth  of  a  grain  is  believed  by 
some  to  be  a  fatal  dose.  The  roots,  seeds,  and  leaves  of  the  plant, 
when  masticated,  produce  a  cool  numbing  sensation,  aflfecting  the  lips, 
tongue,  and  interior  of  the  mouth  generall}'.  At  first  the  root  appears 
to  be  almost  tasteless,  as  the  effects  are  onlj'^  manifested  after  the 
lapse  of  a  few  minutes.  The  sensation,  once  produced,  lasts  for 
several  hours. 

The  roots  of  Aconitum  ferox,  the  Indian  bikh  or  bisch,  and  those 
of  Japanese  aconite  from  A.  Fischeri,  are  also  articles  of  commerce, 
and  are  as  poisonous  as  the  ordinary^,  napellus.  The  official  tincture, 
Fleming's  tincture,  the  extract,  the  alcoholic  extract  (not  official),  and 
the  liniment  may  all  be  productive  of  fatal  results. 

The  tincture  varies  much  in  strength,  the  1898  British  Pharmacopoeia 
has  much  reduced  the  official  strength ;  its  dose  is  5  to  15  minims, 
or  2  to  5  for  repeated  doses.  It  is  proposed  to  standardise  the 
tincture  to  coiitain  0-025  total  alltaloids.  Fleming's  tincture  is  six 
times  as  strong  as  the  Br.  Pharm.  tiuct. 

The  root  has  frequently  been  eaten  in  mistake  for  horseradish,  to 
which  it  bears  a  remote  resemblance.  The  root  of  the  horseradish 
is,  however,  long  and  almost  cylindrical,  and  does  not  change  colour 
when  scraped  and  exposed  to  air;  whilst,  on  the  contrary,  that  of 
aconite  is  darker,  distinctly  conical,  and  becomes  pink  when  scraped 
and  exposed  to  the  air  for  a  short  time.  The  root  has  twice  been 
administered  for  homicidal  purposes. 

A  mistake  of  this  kind  led  to  fatal  results  in  three  hours  in  a  case  which 
occui-red  at  Lamheth;  and  another  set  of  cases  occurred  at  Dingwall,  in  1856.  'i. 
Here  three  persons  were  poisoned  by  reason  of  their  having  had  sauce,  made  with 
the  root  of  aconite,  served  at  dinner  with  roast  beef  in  the  place  of  horseradish 
sauce.    They  were  healthy  adults ;  and  aU  died  within  three  and  a  half  houi-s. 

Such  mistakes  show  deplorable  ignorance,  but  there  is  always  the 
risk  of  their  occurrence  when  horseradish  and  aconite  are  grown  near 
to  each  other  in  a  garden,  at  that  season  of  the  year  when  the  leaves 
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have  fallen.  A  trial  for  murder  by  poisoning  with  the  root  of  this  plant 
took  place  at  the  Monaghan  Lent  Assi/os  in  1841  {R.  w.  McConkey), 
in  which  Geoghegan  conducted  the  medico-legal  investigation. 

The  medical  evidence  was  beset  with  difficulties;  for  no  ti;ace  of  Prison  cou^d 
beiioveS  in  the  body,  and  it  was  only  by  a  close  analysis  of  ^^^P^^^  J° 
RBnearances  that  the  charge  was  brought  home  to  the  pnsoner.  The  deceased  Had 
Xn  forhfs  dinner  some  greens  di-essed  for  him  by  the  prisoner ;  he  complained 
She^Lving  a  sharp  taste,  and  this  was  perceived  also  by  another- person  presen 
who  tasted  them.  It  was  ascertained  that  soon  after  the  meal  the  deceased  had 
vomited  some  greenish  matter,  and  suffered  from  purging,  restlessness,  incoherence, 
lock-iaw,  and  clenching  of  the  hands.  He  died  in  about  three  hours  after  havmg 
eaten  the  gi-eens,  but  was  not  seen  by  a  medical  man  while  hviug.  ihe  prisoner 
was  convicted  of  murder,  and  confessed  before  her  execution  that  the  powdered  rooi 
of  aconite  had  been  mixed  with  pepper  and  sprinkled  over  the  greens  {Dub.  Med. 
Jour.,  vol.  19,  p.  403). 

A  liquid  sold  for  external  use  under  the  name  of  neuraline  appears 
to  be  a  preparation  of  tincture  of  aconite  mixed  with  chloroform  and 
rose-water.  According  to  G.  Harley  there  is  one  drop  and  a  half  of 
Fleming's  tincture  in  half  a  bottle  of  the  so-called  neuraline.  _  It 
operates  by  causing  numbness  or  paralysis  of  the  parts  to  which  it  is 
applied,  the  death  of  the  Hon.  G.  R.  Vernon  was  ascribed  to  the 
too  frequent  use  of  this  preparation  externally.  But  his  death  from 
this  cause  was  doubtful  {Pharm.  Jour.,  January,  1872,  p.  618).  The 
same  ignorance  prevails  respecting  this  as  with  regard  to  other 
poisonous  substances  dissolved  in  alcohol,  namely,  that  it  is  harmless 
unless  the  skin  is  broken.  Unless  it  were  absorbed  by  the  skin  it 
could  have  no  medicinal  operation,  and  the  effects  of  absorption  must 
depend  on  the  quantity  applied  and  the  frequency  with  Avhich  it  is 
applied.  Alcohol  has  been  found  to  promote  the  absorption  of 
poisonous  agents  through  the  unbroken  skin.  Nervine  is  also  a 
preparation  of  aconite. 

Alarming  results  have  also  been  known  to  ensue  after  the  adminis- 
tration of  pills,  each  containing  2^oth.  of  a  grain  of  aconitine,  four  times 
a  day.  The  symptoms  were  developed  on  the  second  day  {Lancet,  1880, 
2,  p.  46).  . 

In  1901  no  less  than  five  fatal  accidents  and  two  suicides  from  aconite 
are  reported  by  the  Registrar-General. 

Toxicity  and  Fatal  Dose. — The  poisonous  effects  of  all  prepa- 
rations are  due  to  an  active  principle,  aconitine,  about  which 
considerable  diversity  of  opinion  still  seems  to  hold,  the  English  and 
German  articles  apparently  differing  materially  in  strength. 

In  the  cases  mentioned  on  p.  693  as  occurring  in  Holland  it  was 
intended  to  give  Friedlander's  nitrate  of  aconitine,  a  weak  German 
preparation.  The  dispenser  used  instead  a  crystallised  preparation 
procured  from  Petit  of  Paris.  Plugge,  to  whom  the  analysis  was 
referred,  found  that  Petit's  preparation  was  eight  times  more  poisonous 
to  animals  than  Merck's  and  a  hundred  and  seventy  times  stronger 
than  Friedlander's  nitrate.  He  failed  to  detect  aconitine  in  a  benzene 
extract  of  the  viscera. 

Dunstan  and  Ince  have  recently  re-investigated  the  aconite  bases, 
more  especially  tha  crystalline  aconitine  oijtained  from  Aconitum 
napellus.  This  they  find  to  be  dextrorotatory  and  not  levorotatory, 
contrary  to  the  statement  of  previous  observers  ;  and  the}'  assign  to  it 
the  formula  C88H.t5NOia  {Pharm.  Jour.,  8rd  ser.,  21,  p.  857).  Richards 
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and  Rogers,  on  the  other  hand,  are  inclined  to  assume  the  existence 
of  two  isomeric  forms  of  aconitine,  differing  essentially  in  their  toxicity 
{Chemist  and  Druggist,  1891,  pp.  205,  242). 

_  Of  the  root  sixty  gi  ains  has  proved  fatal ;  but  it  is  probable  that 
this  is  much  in  excess  of  the  minimum  fatal  dose.  Of  the  pharma- 
copoeial  tincture  two  or  three  drachms  might  probably  be  fatal.  Of 
Fleming's  tincture  twenty- five  minims  have  killed  an  adult.  Four 
grains  of  alcoholic  extract  have  proved  fatal.  Of  the  [old,  not  official  in 
B.P.,  1898 — Ed.]  official  (non-alcoholic)  extract  two  grains  have  proved 
fatal  (see  above).  It  is  very  uncertain  in  its  action  ;  but  is  much  less 
active  than  the  alcoholic  extract.  The  liniment  is  stronger  than  even 
Fleming's  tincture,  and  eight  times  the  strength  of  the  pharmacopoeial 
tincture  :  twenty  minims  would  probably  form  a  fatal  dose. 

The  tincture  of  the  root  operates  powerfully  in  small  doses.  Dr. 
Male  died  from  the  effects  of  not  more  than  eighty  drops  taken  in  ten 
doses,  over  a  period  of  four  days,  the  largest  quantity  taken  at  once 
being  ten  drops  (Prov.  Med.  and  Surg.  Jour.,  August  20th,  1845,  p.  535; 
also  Med.  Gaz.,  vol.  36,  p.  861).  Pereira  had  known  tingling  and 
general  numbness  of  the  limbs  produced  in  hysterical  women  b)'^  a  dose 
of  only  five  minims  of  a  carefully  prepared  tincture.  Topham  has 
published  an  account  of  the  symptoms  produced  by  fifteen  minims 
of  the  tincture  of  the  root  of  aconite. 

Immediately  after  taking  the  poison  in  a  mixture  into  wMcli  it  was  put  by 
mistake,  the  patient  (a  woman,  set.  27)  felt  a  sensation  of  numbness  in  the  tongue, 
with  difficulty  of  swallowing.  There  were  convulsive  twitchings  of  the  muscles  of 
the  face,  and  she  lost  the  power  of  walking.  There  was  complete  unconsciousness, 
which  continued  for  two  hours,  when  she  began  to  recover.  The  pupils  were 
observed  to  be  slightly  contracted.  The  intensity  of  the  symptoms  varied  at 
intervals,  and  came  on  in  paroxysms.  They  indicated  great  disorder  of  the  nervous 
system.  The  next  day  she  had  numbness  in  both  arms,  but  she  rapidly  and 
perfectly  recovered. 

These  tinctures  were  three  times  as  strong  as  the  pharmacopoeial 
tincture  {Lancet,  1851,  2,  p.  56;  see  also  the  account  of  a  case  of 
recovery  in  Amer.  Jour,  of  Med.  Sci.,  January,  1862,  p.  285). 

From  the  above  cases  and  others,  the  remark  made  above  that 
aconitine  is  the  most  powerful  poison  known  would  seem  to  be 
justified. 

Duration. — Death  usually  ensues  within  a  few  hours,  but  may  be 
delayed.  Dr.  Male's  case  is  one  rather  of  chronic  poisoning.  Recovery 
seems  very  slow  {vide  a  case  below,  where  it  took  five  days). 

In  1852,  an  excise  officer  lost  his  life  by  merely  tasting  Fleming's 
tincture  of  aconite,  under  the  supposition  that  it  was  flavoured  spirit. 
He  was  able  to  walk  from  the  Custom  House  over  London  Bridge,  but 
he  died  in  about  four  hom's  after  taking  the  poison. 

Symptoms. — Aconite  acts  powerfully  upon  nerve  terminals  and 
peripheral  nerves,  and  death  takes  place  from  its  effect  upon  the  cardiac 
and  respiratory  nerves  and  their  terminals. 

The  symptoms  commonly  met  with  seem  to  be  practically  uniform. 

In  from  three  to  five  minutes  after  chewing  the  root  of  aconite,  or 
after  contact  of  any  of  its  preparations  with  the  tongue,  a  hot,  burning, 
astringent  sensation  is  experienced  on  the  tongue,  extending  to  the 
fauces  and  to  the  lips,  especially  the  lower.  The  sensation  soon 
becomes  very  severe,  and  is  accompanied  by  a  certain  amount  of 
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salivation,  and  a  sensation  of  swelling  of  the  fauces,  and  there  may  be 
difficulty  in  swallowing.  The  sensation  is  by  some  described  as  one 
of  numbness,  and  there  is  decided  loss  of  sensation  locally.  -Later  tlie 
feeUng  is  one  as  if  the  tongue  had  been  seared  with  a  hot  iron. 
Vomiting  usually  sets  in  in  an  hour  or  two  at  the  latest ;  and  is  usually 
severe  and  spasmodic.  The  patient  feels  cold,  especially  m  the 
extremities,  and  the  skin  is  cold,  clammy,  and  perspiring.  Ihere 
may  be  a  feeling  of  numbness  extending  over  the  whole  body,  or 
a  sensation  of  impending  paralysis.  r  ivr  n 

The  symptoms  suffered  by  a  friend  of  the  deceased  (case  of  McOoukey, 
above),  who  had  accidentally  tasted  the  greens,  were  very  characteristic 
of  poisoning  by  aconite.  In  two  minutes  he  felt  a  burning  heat  in  the 
mouth,  throat,  gullet,  and  stomach  ;  then  a  sensation  of  swelling  in 
the  face,  with  a  general  feeling  of  numbness  and  creeping  of  the  skm. 
Eestlessness,  dimness  of  sight,  and  stupor  almost  amounting  to 
insensibility,  followed  ;  and  in  about  an  hour  after  the  meal  he  was 
found  speechless,  frothing  at  the  nose  and  mouth,  the  hands  and  jaws 
clenched,  appearing  occasionally  as  if  dead,  and  then  again  reviving. 
Vomiting,  purging,  tenderness  at  the  pit  of  the  stomach,  cramps, 
tingling  of  the  flesh,  and  a  burning  taste  in  the  mouth  followed.  This 
man  did  not  entirely  recover  until  after  the  lapse  of  five  weeks. 

In  1856,  Hadfield  forwarded  to  the  author  four  small  slices  of 
aconite  root,  taken  from  the  stomach  of  a  man  who  had  died  in  three 
hours.  The  quantity  which  he  had  swallowed  with  suicidal  intention 
was  unknown;  but  none  was  thrown  oif  by  vomiting,  so  far  as  could  be 
ascertained.  The  symptoms  within  half  an  hour  of  death  were  burning 
pain  in  the  stomach,  parched  mouth,  intense  thirst,  retching  and 
vomiting  of  a  tenacious  mucus,  cold  perspiring  skin,  imperceptible 
pulse,  and  a  feeling  of  deadly  sickness.  The  patient  was  conscious  : 
there  were  no  convulsions. 

In  1853,  a  woman  took  by  mistake  seventy  minims  of  Fleming's 
tincture  of  the  root  mixed  with  one  grain  of  acetate  of  morphine.  In 
a  few  minutes  she  became  very  thirsty,  complained  of  a  burning  sensa- 
tion and  pain  in  her  stomach,  to  relieve  which  she  swallowed  a  quantity 
of  cold  water.  In  fifteen  minutes  there  was  violent  vomiting,  which 
continued  for  two  hours.  She  lost  the  power  of  standing,  and  was  very 
restless.  The  pain  in  the  stomach  increased,  and  there  were  con- 
vulsive movements  of  the  muscles.  She  was  conscious  until  shortly 
before  her  death,  which  took  place  about  four  hours  after  she  had  taken 
the  poison.  There  were  no  general  convulsions :  the  pain  in  the 
stomach  was  well  marked  throughout. 

Treatment. — Empty  and  wash  out  the  stomach  if  possible. 
Digitalin  injected  hypodermically  offers  the  best  chance  of  an 
antidote. 

Eobinson,  in  the  Bost.  Med.  and  Surg.  Jour.,  1892,  reports  the  case 
of  a  soldier  who  took  two  drachms  of  tincture  of  aconite.  An  hour 
later  he  was  extremely  collapsed,  and  at  times  lapsed  into  unconscious- 
ness. The  stomach  was  emptied,  and  twenty-five  minims  of  tincture 
of  digitalis  given  by  hypodermic  injections  with  forty-five  minims  of 
sal  volatile  and  two  drachms  of  brandy  ;  recovery  took  place  in  about 
four  hours.  Hypodermic  injections  of  strychnine  may  be  of  use,  but 
strychnine  is  inferior  in  its  utility  to  digitalis  (Luff). 
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Post-mortem  Appearances. — A  slight  brown  staining  of  parts 

of  the  stomach  has  been  observed  ;  otherwise,  there  is  nothing  to  be 
expected  or  looked  for  except  pieces  of  the  plant.  On  inspection  of 
the  woman  above,  the  membranes  of  the  brain  were  found  congested, 
but  the  brain  itself  was  firm  and  healthy.  The  lungs  were  hea,lthy ; 
the  heart  was  flaccid,  and  the  uterus  congestou.  The  stomach  con- 
tained some  mucus,  and  the  membrane  at  the  larger  curvature  was 
injected  (reddened)  in  patches,  but  otherwise  natural.  The  mucous 
membrane  of  the  duodenum  was  in  a  high  state  of  inflammation, 
abraded  in  patches,  softened,  and  broken  down.  Some  spots  were  of  a 
very  dark  colour,  passing  into  mortification. 

Analysis. — The  botanical  characters  of  the  root  and  leaves,  when 
any  portions  can  be  obtained,  will  enable  a  medical  witness  to  identify 
this  vegetable  poison.  The  root  has  been  frequently,  and  fatally, 
mistaken  for  horseradish,  but  there  are  these  striking  differences  : — 

1.  Aconite-root  is  very  short,  conical,  and  tapers  rapidly  to  a  point. 

2.  It  is  externally  of  an  earthy-brown  colour — internally  white,  and 
of  an  earthy  smell — the  cut  surface  is  rapidly  reddened  by  exposure 
to  air.  It  has  numerous  long  thin  fibres  proceeding  from  it.  3.  It 
has  at  first  a  bitter  taste,  but  after  a  few  minutes  it  produces  a 
disagreeable  sense  of  tingling  and  numbness  on  the  lips  and  tongue. 
1.  Horseradish  root  is  long,  cylindrical  or  nearly  so,  and  of  the  same 
thickness  for  many  inches.  2."  It  is  externally  whitish-yellow,  and  has 
a  pungent  odour  when  scraped.  3.  Its  taste  is  sometimes  bitter,  but 
it  produces  an  inmiediate  hot  or  pungent  sensation. 

The  leaves  of  aconite  or  monkshood  are  of  a  dark-green  colour, 
thick,  and  of  a  peculiar  shape.    When  masticated,  the  leaves  slowly 
produce  on  the  lips  and  tongue  the  persistent  sensation  of  tmglmg 
and  numbness,  with  the  sense  of  coolness,  observed  in  the  root.  They 
are  less  powerful  than  the  root  and  seeds.     The  seeds  differ  m 
appearance  from  those  of  other  poisonous  plants.    In  any  suspected 
case  of  poisoning  by  aconite,  the  vomited  matters,  or  the  stomach 
and  intestines  after  death,  should  be  carefully  examined  for  portions 
of  vegetable  matter   which  may  be  compared  with  the  structure 
of  the  undoubted  aconite  plant.    Aconitine  may  be  extracted  h-om 
organic  liquids  by  means  of  Stas's  process  for  the  separation  ot 
the  alkaloids.     In  this  way,  and  by  applying  the  test  of  taste  and 
that  of  physiological  action  on  animals  (mice)  to  the  substances  thus 
extracted,  a  very  minute  trace  of  aconitine  may  be  detected     No  other 
alkaloid  produces  the  same  sensation  upon  the  tongue  as  the  alkaloid, 
or  mixture  of  alkaloids,  known  as  aconitine.    Aconitine  yields  the 
general  reactions  of  the  alkaloids,  and  a  colour  test  with  sulphuric  acid 
has  been  described.    This  colour  reaction  is,  however,  valueless,  as 
it  does  not  succeed  with  pure  aconitine,  and  is  due  to  the  presence 
of  impurity.    Aconitine  readily  decomposes  when  m  alkalme  solution , 
and  hence  it  speedily  disappears  from  liquids  which  remain  alkalme 
and  can  no  longer  be  detected.    Sir  Tbos.  Stevenson  finds  that  its 
presence  can  no  longer  be  detected  in  viscera  where  it  was  known  to 
exist,  should  these  become  and  remain  alkaline  for  some  time  iiom 
putrefactive  decomposition.     The   f^ive  alkaloids,   aconitine  a^^ 
isaconitine,  seem  readily  to  undergo  hydrolysis,  ^^P^^^^^  1;^^^^^^^^^^ 
media.    Thus  aconitine  in  ammoniacal  mixture  speedily  splits  up 
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into  another  base  aconine,  and  benzoic  acid.  Wright  ("  Year-Book 
of  Pharmac}',"  1880)  and  Williams  have  pointed  out  the  conditions 
essential  for  success  in  the  manufacture.  In  the  PharmaceuticalJournal 
for  February  15th,  1896,  pp.  121  et  seq.,  will  be  found  two  papers  on  the 
estimation  of  aconitine  by  chemical  processes.  The  papers  do  not 
permit  of  condensation,  and  the  reader  is  referred  to  them. 

In  the  Lamson  case,  from  a  portion  of  the  first  ejected  vomit — from 
the  urine  drawn  off  from  the  bladder  after  death — and  from  the  stomach, 
stomach  contents,  liver,  spleen,  and  one  kidney,  taken  together — Sir 
Thos.  Stevenson  and  Dupre  extracted  aconitine  by  a  modification  of 
Stas's  process.  The  existence  of  this  was  proved  by  its  general 
reactions  as  an  alkaloid,  by  the  peculiar  sensation  which  it  excited  upon 
the  tongue,  and  by  comparison  of  its  fatal  effects  upon  mice  with  those 
produced  by  Morson's  aconitine.  One  two-thousandth  part  of  a  grain 
of  English  aconitine  may  be  recognised  by  the  taste-test,  and  the  same, 
quantity  will  kill  a  mouse  within  a  few  minutes. 

Cases. — A  case  of  poisoning  by  German  aconitine  (Merck's)  is  very  crudely 
recorded.  An  analytical  chemist  took  eight  grains  of  aconitine  after  dinner, 
with  suicidal  intent.  Half  an  horn-  later  the  first  violent  symptoms  appeared.  A 
burning  sensation  in  the  mouth  and  throat  first  made  itself  felt,  and  this  became' 
more  intense  every  minute;  intense  pains  in  the  stomach  ensued  after  thirty 
mrnutes,  and  these  became  so  violent  in  a  few  seconds  that  the  patient  writhed, 
ehi-iekmg  in  the  most  dreadful  convulsions,  and  trying  to  strike  the  wall 
with  his  head.  He  was  held  with  difficulty,  and  milk  and  oil  were  given.  Very 
soon  he  became  incapable  of  swallowing ;  he  was  seized  with  spasmodic  cough,  and 
wanted  to  vomit.  In  spite  of  emetics,  he  could  not  vomit,  however,  tiU  an 
hour  after  taking  the  poison,  and  then  with  great  exertion  a  dark  greenish  fluid  was- 
ejected;  but  this  afforded  no  relief  to  the  pain  in  the  stomach,  and  the  burning 
sensation  m  the  throat,  which  rendered  swallowing  difficult.  The  appUcation  of 
the  stomach-  pump  afforded  no  relief.  Exhaustion  ensued  after  violent  convulsions 
and  the  symptoms  reappeared  with  renewed  force.  At  the  beginning  of  the  third 
hour,  the  pain  and  convulsions  attained  such  violence  that  death  was  expected 
every  mstant  In  the  fourth  horn-,  after  repeated  injections  of  morphine,  the 
patient  seemed  somewhat  better.  Previous  to  this  he  indicated  that  his  skin  was 
greatly  UTitated.  This  iri'itation  of  the  skin,  as  of  ants  crawling,  continued 
apparently  the  whole  time  and  whenever  the  intensity  of  the  paiSs  somewhat 
remitted,  he  scratched  the  skin  of  the  face  and  breast  in  a  convulsive  manner  tiU 
these  were  sore.  His  eyes  glared  wildly,  sometimes  resting  with  a  fixed  stare  on 
one  point.  The  convulsions  were  repeated  at  almost  regiUar  intervals,  and  the 
inclination  to  vomit  continued,  although  vomiting  did  not  continue  after  the  second 
hour  Atintervals  of  about  forty  mrnutes  the  patient  seemed  to  lose  consciousness  but 
on  y  for  a  few  minutes,  and  then  the  convulsions  and  other  symptoms  i4ppe'aied 
^th  undiminished  violence  Thi-ee  hoiu-s  after  the  onset  of  the  symptoms  W 
became  mcapable  of  intelligible  utterance,  but  indicated  that  he  felt  giddiness  and 
soon  after  he  appeared  to  lose  sight.  He  threw  himself  wildly  about  on  the  couch 
screamed,  and  uttered  fearful  groans.  Exhaustion  and  apparent  comrensued  and 
then  renewed  attacks  of  the  most  violent  description.  The  difficulty  orbieatM^^ 
set  m  and  he  appeared  to  .suffocate.  At  intervals  he  was  consSs,  inLated  that 
he  felt  pam  in  the  head  and  stomach,  and  was  very  thirsty.  The  piSrand  bodv 
iourlT     •  ^^"^^'^^^^bly'  ^^id  before  death,  w4h  occmTed  at  tCd  o  twelvj 

were  dilated,  the  interior  of  the  mouth  was  mle    the  i       ^  ^  * 

congested,  the  valves  of  the  heart  were  very  flaS  the  live  „  l  V?"^'  """''^ 
congested.    There  was  inflammation  r,f  f^l  i,'  *^®,".^er  and  kidneys  were 

wa.s  congested  (sic)  i  stomach,  and  its  mucous  membrane 

of  the  stS5i7b^it,  verytma^^^^  ^1^"  -^"t-it^ 

{Med.  Press,  May  24th!T882!  p.  S).^'     ^  ""^^  ^^'"^^  «f  dBceasod 
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On  December  3rd,  1881,  Lamson,  a  medical  practitioner,  visited  his  brother-in- 
law   £et.  19,  who  was  at  a  soliool  in  Wimbledon.    John,  though  a  cripple,  and 
paralysed  below  the  pelvic  region,  was  at  that  time  in  good  health.    In  the  presence 
of  the  master,  Lamson  gave  to  John  a  gelatine  capsule,  which  he  pretended  to  fill 
with  powdered  sugar,  but  into  which  he  no  doubt  introduced  a  fatal  dose  of 
aconitine— perhaps  the  whole  of  two  grains  which  he  had  purchased  a  few  days 
previously    This  was  done  under  the  pretence  of  shoT^iug  the  youth  how  to  use 
the  capsules  for  taking  nauseous  medicines.    Lamson  then  made  a  hasty  departure. 
Twenty  minutes  or  half  an  hour  afterwards  the  victim  was  seized  with  pain  m  the 
stomach  which  he  at  first  called  heartburn,  and  which  he  compared  to  pain  which 
he  had  experienced  on  a  former  occasion  when  Lamson  had  given  what  proressed 
to  be  a  quinine  pill  or  powder.    In  a  box  belonging  to  J ohn  there  was  found,  alter 
his  death  a  packet  of  quinine  powders,  some  of  which  were  mixed  with  aconitme, 
whilst  others  were  free  from  that  poison;  and  also  pills  containing  quinine  axid 
aconitine.    There  is  no  doubt  that  attempts  had  been  made  on  John  s  life  on  two 
previous  occasions  by  the  administration  of  these  articles  fui-nished  to  his  brother- 
Si-law  by  Lamson.    The  boy  was  taken  upstairs,  and  he  vomited,  and  was  m 
S-eat  paki.    He  said  his  skin  felt  aU  di-awn  up,  and  that  his  throat  burned. 
When  first  seen  by  Berry  one  hour  and  forty  minutes  after  the  administration 
of  the  poison,  he  was  lying  on  the  bed,  with  great  pain  m  the  stomach.  He 
coinplaS  of  the  skin  of  his  face  being  drawn,  of  a  sense  of  constriction  in  the 
tS  Tnd  of  being  unable  to  swaUow.    He  retched  violently,  and  vomited  a 
S  quantity  of  dark  brown  fluid.    Half  an  hoiir  later  he  was  also  seen  by 
S  e    and  two  hours  and  three-quarters  after  the  poison  was  swaUowed  a 
nuarter  of  a  i ain  of  morphine  was  injected  beneath  the  skin.    This  somewhat 
^    i  tT.f  ^nW's  aeonv  -  but  the  symptoms  returned  with  increased  seventy. 
ITone  tir  CwL  S  ke'SVing  down  by  the  united  force  of  two 

men  A^hour  Mer  the  morphine  injection  was  repeated-one-sixth  of  a  grain 
bein^  uted  Twenty  minutes  later  he  died,  having  been  conscious  almost  to  the 
W  ^  Death  occurred  four  hours  and  five  minutes  after  the  admmistration  of  the 
last.    Death  «^cmiea  lou  commencement  of  symptoms.  At 

duodenum)  and  patches  ^^J^^^^f  -^^  The  membranes  of  the  spmal  cord 
lesser  degree  ^1^^,  ^^^J  J^^e^e^P^^ch  congested,  more  especially  towards  the 
ZL5orr^?s  •  The  wi: very  flaccid.lnd  as  if  sodden,  and  stamed  with 

blood-pigment.  tt'    i.  „-u„  ;„  iftfiq  destroved  his  wife  and  children  by 

spasmodic  retching,  the  lace  was  P»^J«'  „   ,  ^      The  pupils  were  much 

and  hardly  perceptible,  and  the  action  of  ^h^^^^^^^  P.  P        ^  ,^ 

dilated,  and  the  eyes  brilliant  ^f.^^^^'^^^'-l^^^^^^  In  attempting  to 

except  during  the  fits    He  ««^Pl^^^f  J^X\iTa7i^s^       was  perfectly  con- 
walk,  he  staggered,  aiid  had  ^«  1  few  Unes.    He  then  became 
scions,  called  for  wiitmg  mater^^lj'  and  wrote  a  le  ^^^^ 
suddenly  worse,  and  a  q?^arter  of  an  horu  betoie^^^        impression.    The  pulse 
sensation     Jjjj,  ^-^^^^^^^^^  relaxation  of  the 
was  imperceptible.   ^'^^^^  J^f^fn  «rise  from  syncope  three-quarters  of  an  horn- 
limbs  at  death,  which  appeared      ^"^f^                         hours  after  death,  there 
after  he  ^^d  taken  the  poison     0^  K  sub  tfnc?  of  the  brain  was  firm  and 
was  great  rigidity  of  the  '^^f^^^-^^^-L^iipd  with  blood    The  heart  was  healthy 
healthy :  the  vessels  « ^^^^^  .^^^^^/^^Ll  ^S^^^^^^^^       ;  the  left  side  contracted 
the  light  side  was  gi-eatly  distended  ^ith  dark  the  viscera  were 
and  quite  empty.    The  ungs  were  ^«althy.    Ij  the  abdome 
healthy,  with  the  exception  of  the              J^e  K^^^^^^^          There  were  marks 
brane  of  the  stomach  had  a  bright  red                            Hni^g,  the  whole  of  the 
of  irritation,  with  softening  and  «epa^;f,*V"^  °  ^^^^^^^    Traces  of  aconitine  were  found 
membrane  being  in  a  ^g^^^           j!^^^^^^^  with  an  ounce  of 


POISONING  BY  ACONITE. 


091 


The  following  note  on  a  case  is  taken  from  the  B.  M.  J., 
Epit.,  1897:— 

Eobinson  {Bust.  Med.  and  Surg.  Jb(«m.,  August  2oth)  reports  the  case  of  a  soldier 
who,  after  a  debauch,  took  about  two  drachms  of  tinctui-e  of  aconite.  He  was 
seen  an  hour  later,  when  he  was  recumbent,  tossing  his  limbs  about  and  com- 
plaining of  numbness  and  cramps  in  the  arms  and  hands ;  his  radial  pulse  was 
imperceptible,  carotid  119,  respirations  19,  pupils  slightly  dilated  but  sensitive, 
nose  pinched,  extremities  cold,  face  bedewed  with  cold  sweat ;  at  times  he  lapsed 
into  unconsciousness.  Between  one-tenth  and  one-fifth  grain  of  apomoi-phine 
hypodermically  produced  vomiting,  and  the  stomach  was  thoroughly  washed  out 
by  means  of  a  tube.  At  intervals  in  the  course  of  four  hours — by  which  time  he 
was  out  of  danger — he  was  given  hypodermic  injections,  amounting  in  all  to 
twenty-five  minims  of  tincture  of  digitalis,  forty-five  minims  of  aromatic  spirits 
of  ammonia,  and  two  drachms  of  brandy.  Eobinson  considers  that  digitalis 
is  far  superior  to  atropine  or  strychnine  as  an  antidote  to  aconite,  but  that 
stimulants  must  also  be  used  to  gain  time  for  the  digitalis  to  act. 

The  following  is  one  more  illustration  of  the  folly  of  keeping 
liniments,  etc.,  in  ordinary  bottles  alongside  medicine  for  internal 
use  : — 

On  December  12th,  Mr.  T.  T.  T.,  aged  seventy-five,  about  10.50  p.m.,  went  from 
his  bedroom  into  an  adjoining  room  with  the  intention  of  taking  a  bronchial 
mixture,  but  by  mistake  took  hold  of  a  three-ounce  bottle  containing  equal  parts  of 
lin.  aconiti,  lin.  belladon.,  and  lin.  chloroform.,  of  which  he  swallowed  twelve 
di'achms  before  he  discovered  his  mistake.  A  relative  at  once  administered  an 
emetic  of  mustard  and  water. 

At  11  p.m.  he  was  found  sitting  supported  on  the  side  of  the  bed,  retching 
violently.  Only  slight  emesis  had  occurred.  His  face,  which  had  an  expression  of 
extreme  anxiety,  was  covered  with  a  clammy  perspiration,  and  was  drawn  and 
paUid.  The  pulse  was  full  and  regular.  He  comjjlained  of  a  bui-ning  sensation  in 
the  epigastric  region  and  extreme  suffocation. 

Apomorphine  one-tenth  grain  injected  hypodermically,  followed  by  one  ounce 
of  brandy  with  water  by  the  mouth,  produced  emesis  in  twenty  seconds  (very  slight). 
As  violent  retching  continued  without  fui'ther  emesis,  another  hypodermic  was 
given,  but  failed  to  produce  vomiting.  His  speech  now  became  lost,  and  the  arms 
and  hands  were  in  a  state  of  clonic  spasm.  They  rapidly  became  fixed  tonically,  in 
an  arched  position  in  front  of  the  chest,  with  the  hands  midway  between  pronation 
and  supination  and  the  thumbs  flexed  into  the  pahn.  The  legs  were  flexed  on  the 
thighs  and  the  thighs  on  the  abdomen. 
_  A  hypodermic  injection  of  digitaUn,  one-fiftieth  grain,  was  now  given  and  a 
sinapism  applied  to  the  cardiac  region,  but  nevertheless  the  pulse  became  feeble 
and _  irregular  and  the  heart's  action  weak.  He  now  became  unconscious;  the 
pupils  were  dilated  and  did  not  react  to  light,  and  there  was  no  corneal  reflex.  The 
lips  were  blue,  and  the  face  livid,  with  frothing  at  the  mouth.  At  this  time,  twenty- 
five  minutes  after  the  swallowing  of  the  mixture,  the  radial  pulse  became 
imperceptible  and  the  heart's  action  very  irregular.  The  body  and  extremities 
were  cold  and  clammy,  and  the  mine  escaped  involuntarily. 

A  hj-podei-mic  injection  of  twenty  minims  of  ether  was  administered  and 
artificial  respuation  commenced,  but  at  11.30  p.m.  the  patient  expired  {B.  M.  J., 
1,  1896,  399), 

The  following  case  {Lancet,  2,  1897,  p.  1466)  is  well  worth  record 
on  account  of  (1)  its  connection  with  quackery  and  (2)  the  difficulties 
of  estimating  aconitine  : — 

At  an  inquest  held  not  very  long  since  the  jury  returned  the  foUowing 
verdict:  "  The  deceased  man  died  from  cardiac  failure  produced  by  a  poisonou* 
dose  of  aconite  contained  m  a  bottle  labelled  Wallace's  specific  No  1  "  As  a 
sequel  to  this  finding  the  Treasury  instituted  a  prosecution  against  Wallace,  who  is 
described  as  "  a  homoeopathic  practitioner."  Upon  conviction  he  was  fined  in  all 
±20  12«.  for  selling  a  poisonous  drug  to  a  person  not  known  to  him  without  inquin% 
without  entering  the  fact  of  such  sale  in  a  book,  and  without  being  a  chemist 
registered  for  the  sale  of  such  drugs.    On  that  occasion  Dr.  Luff,  one  of  the  official 
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(iiialj'sts  to  the  Home  OfTice,  deposed  that  an  ounce  bottle  contained  one  twonty- 
soventhof  a  grain  of  aconitine,  and  that  a  sixth  part  of  an  ounce  might  prove  fatal.  On 
November  12th  a  second  Treasury  prosecution  also  resulted  in  a  conviction,  and  the 
sum  total  of  the  fines  amounted  to  £62  H)s.    The  so-called  "  Specific  No.  1  "  is  a 
patented  medicine,  prepared  according  to  the  specification  which  was  submitted  to 
the  Patent  Office  on  March  3rd,  1897,  and  accepted  on  May  1st,  1897.    In  this 
specification  the  following  statement  occurs  :  "  It  [the  invention]  consists  of  a  new 
method  of  preparing  a  watery  alcoholic  tinctvu'e  of  any  part  of  the  plant  called 
aconite,  which  shall  retain  its  curative  physiological  properties  without  the  greater 
part  of  its  toxic  elements.    The  chief  poisonous  alkaloid  or  principle  of  aconite  is 
aconitine,  and  by  the  method  of  preparation  hereinafter  to  be  described  its  toxic 
properties  are  wholly,  or  in  great  measure,  eliminated  whilst  its  curative  value 
remains."    For  the  defence  it  was  alleged  that  the  method  of  preparation  ensured 
the  destruction  of  aconitine  or  its  being  broken  up  into  comparative  liarmless 
substances,  and  in  support  of  this  contention  dii-ect  evidence  was  given  hy  Mr. 
Wvnter  Blyth,  public  analyst  to  the  parish  of  St.  Marylebone,  who  stated  that  as  a 
result  of  his  analysis  he  found  0-09  grain  of  an  alkaloidal  residuum  from  an  ounce 
bottle  of  the  specific,  that  this  residuum  had  a  bitter  taste,  and  reduced  the  salts  ot 
silver,  characters  not  possessed  by  aconitine.    He  concluded  that  the  residuum  was 
a  mixtui-e  of  benzoil-aconine— a  very  small  portion  of  acomtme  and  a  little 
aconine.     There  was  about  Tfen  g^-ai"  of  aconitine  ^^i,  t^^^  fne-ounce  bottle. 
The  results  of  Dr.  Luff's  analysis  varied  from  those  of  Mr  Blyth  to  a  smgular 
deeree.    From  an  ounce  bottle  examined  in  January,  1897,  he  extracted  gram 
of  aconitine.     From  an  ounce  bottle  analysed  in  July,  1897,  he  obtamed  grain 
of  aconitine  ;   whilst  from  a  like  quantity  of  the  "specific     made  by  him 
according  to  the  specification  the  yield  of  acomtme  was  ^  gram.    JJi.  -LuH 
has  had^  ahnost  unrivalled   experience  in  the  study  of  the  chemical  nature 
and  oLr  properties  of   aconitilie,  and  his  offic  al  position  is  a  warranty  o 
Hs   scientific  attainments  and  reUability.     It  is 

the  results  of  his  three  analyses  should  have  so  closely  coincided,  the  quantity 
of  aSne  to  the  oimce  varying  only  from  h  to  ^  gram  As  ^l^ere  is  no  Imow^ 
trustworthy  chemical  test  for  aconitine  Dr.  Luff  resorted  to  physiological  expeii- 
S  nTfoS^S^  A-  grain  of  the  alkaloid  extracted  from  the  contents  of  the 
Tnce  bottle  of  tt  -tpecific"  killed  a  mouse  in  eighteen  mmutes  with  the 
symptoms  of  aconitine  poisoning.  To  check  the  x^esults  of  the  exp™^^  W 
the  same  time  iniected  into  another  mouse  of  the  same  weight  and  the  same 
snecLs  theTamT  weight  of  ordinary  aconitine.  The  anmial  succumbed  m  the 
samTtime  and  in  liki  manner  as  the  other.     It  is  not  necessary  to  caU  into 

iSs  oi  Se^^^eSo-  varied  enonnously,  and  to  a  deg|««  ^1^"° 

s\trdihTrpa^^^^^^ 

^^r^S  wFL/p^otSnrt?-:  iS? 

the«te  onKorougli  exposure  of  a  miserable  piece 
of  quackery  and  illegality  it  is  stated  that  a  lady  recovered  who  had 

In  the  Lancd,  1861,  2,  P-  J'?'  "  J^^^^^^ 
swallowed  two  teaspoonfuls  of  tmctuie  ot  aconite  oy  m  swallowed  the 

she  had  been  in  the  habit  of  taking  m  large  "^oj^^^  ^i^J^l  ^^^^  the  use  of^ 

aconite  she  could  not  rise  fi-om  her  seat,  and  «^^l^"^^f^f  J^^^^^^^^  3  constriction  at 
her  legs.    She  complained  of  a  burnmg  sensation  in  t^^?  throat  ^a  c 
the  chfst.    Her  min^d  was  clear,  and  she  ^^^^  no  ee^g^^^^^^^^  and^e^J 
symptoms  subsided  m  two  hoiu-s,  and  she  ^^^"J^^^-^^^^f^^r  of  two  grains 

xu^SoTa^rtS^r^^^^^^^^ 
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A  case  of  poisoning  by  decoction  of  this  plant  occurred  to  Saylo.  A  man  set.  39, 
boiled  tlie  fresh  stalks  and  leaves  of  aconite  in  half  a  puit  ot  beer  until  it  was 
reduced  to  a  quarter  of  a  pint:  he  then  swallowed  half  of  it  as  a  medicine.  An 
hour  afterwards  ho  was  found  in  bed  rolling  his  arms  about  and  toaming  at  the 
mouth ;  the  pupils  were  widely  dilated,  the  legs  were  paralysed,  the  skin  was  cold 
and  clammy,  there  was  great  nausea,  the  pulse  was  scarcely  perceptible,  ana  he 
was  perfectly  insensible.    He  died  soon  afterwards  (Med.  Times,  October  18th, 

1845,  p.  70).  ^        -x-  1  • 

In  1880,  three  cases  of  poisoning  by  crystallised  nitrate  of  aconitme  occurrea  m 
Holland  (Schmidt's  Jahresb.,  189,  p.  122;  Bcrl.  Klin.  Wochenschr.,  1880,  p.  337); 
and  one  of  them  proved  fatal.  The  first  was  the  case  of  a  weakly  man,  sixty-one 
years  of  age,  suffering  from  chronic  bronchitis  and  a  febrile  attack.  For  this  there 
was  prescribed  a  solution  of  nitrate  of  aconitine.  The  patient  took  five  drops,  con- 
taining -00(5  of  a  grain  of  the  nitrate,  at  7  p.m.  This  produced  an  astringent  and 
burning  taste  in  the  mouth,  extending  to  the  stomach.  At  9  p.m.  the  dose  was 
increased  to  twenty  drops  (  =  -025  of  a  grain);  and  this  dose  was  repeated  at 
8  a.m.,  11  a.m.,  4  p.m.,  9  p.m.  ;  next  day,  at  10  p.m.,  a  final  dose  of  ten  drops 
(=•012  of  a  grain)  was  taken.  In  all  one-seventh  of  a  gi-ain  of  the  nitrate  was 
taken  in  seven  doses.  After  each  dose  the  patient  was  seriously  indisposed,  so 
that  eventually  his  life  was  in  jeopardy.  The  symptoms  were  a  feeling  of  coldness, 
cold  clammy  perspiration,  severe  vomiting,  difficult  respu-ation,  great  lassitude, 
and  the  patient  felt  as  if  he  were  about  to  become  paralysed.  There  were  inter- 
mittent deafness  and  blindness,  and  spasmodic  twitchings  of  the  whole  body,  but 
more  especially  of  the  muscles  of  the  face.  At  one  time  he  felt  that  he  was  dying, 
and  stated  that  he  had  been  poisoned.  The  respiration  became  stertorous  and 
quickened;  then  slow  and  gasping.  There  was  no  loss  of  consciousness.  It  is  not 
stated  that  there  was  any  loss  of  sensation,  or  any  actual  paralysis. 

In  the  second  case,  a  man,  set.  62,  took,  an  undetermined  dose  of  the  same  medi- 
cine. When  seen  he  had  cold  clammy  perspiration,  a  weak,  irregular,  dicrotic 
pulse,  and  was  conscious.  The  respirations  were  short,  laboui'ed,  irregular,  and 
superficial.  The  pupils  were  contracted,  and  responded  feebly  to  light.  There  was 
no  difficulty  in  swallowing.  There  was  great  precordial  anxiety,  and  fades  hip- 
pocratica.  Suddenly  the  pulse  entirely  ceased,  though  the  cardiac  beats  could  still 
be  feebly  heard  ;  and  a  deathly  pallor  supervened.  The  patient  rolled  from  side  to 
side  of  the  bed.  The  pupils  were  now  dilated.  Tonic  convulsions  of  -  the  facial 
muscles  set  in,  vnth  trismus  ;  then  thi-ee  hours  after  the  dose  general  clonic  convul- 
sion, and  the  patient  lost  consciousness.  In  five  or  six  minutes  muscular  relaxation 
ensued,  but  the  convulsions  returned  in  a  quarter  of  an  hour.  An  houi-  later  death 
appeared  imminent.  Vomiting  now  set  in,  the  pulse  improved,  and  in  twenty-one 
hours  the  man  was  convalescent. 

The  third  case  terminated  fatally.  Dr.  Mayer,  who  had  prescribed  for  the  above 
patients,  himself  took  from  fifty  to  sixty  drops  of  the  solution  of  nitrate  of  aconi- 
tine prescribed  for  the  first  patient.  This  corresponds  to  one-thirteenth  to  one- 
twenty-first  of  a  grain  of  the  nitrate.  It  may  be  assumed  that  the  dose  was  pro- 
bably one  sixteenth  of  a  gi-ain.  The  symi^toms  commenced  in  an  hour  and  a  half; 
but  they  were  not  accui-ately  noted  till  8  p.m.,  four  houi's  after  the  alkaloid  had 
been  taken.  He  was  then  found  with  a  small,  weak,  irregular,  but  not  slowed 
pulse,  cold  skin,  and  contracted  pupils.  He  had  an  astringent  and  burning  pain  in 
the  mouth,  extending  to  the  stomach,  and  difficulty  in  swallowing.  The  tongue 
was  swollen.  There  was  great  precordial  anxiety.  He  complained  of  bm-ning 
pain,  weakness,  and  heaviness  of  the  limbs — especially  the  lower — which  felt  cold. 
Suddenly  vision  was  lost,  and  the  pupils  became  dilated.  Soon,  however,  they 
again  contracted,  and  vision  was  restored.  Vomiting  was  procured  by  tickling  the 
fauces.  At  4.40  p.m.  severe  convulsions  first  set  in,  with  stertorous  respiration, 
singing  in  each  ear  alternately,  and  deafness.  Ether  was  employed  hj^podermicaUy', 
and  its  use  was  followed  by  renewed  vomiting  and  convulsions.  The  pulse,  never- 
theless, improved,  and  ether  was  again  injected.  In  a  few  minutes  there  was 
renewal  of  severe  vomiting  and  convulsions,  and  the  patient  became  unconscious ; 
the  pulse  failed,  and  death  ensued  at  9  p.m.,  without  return  of  consciousness,  five 
hours  after  the  administration  of  the  fatal  dose.  On  post-mortem  examination  the 
viscera  were  unusually  charged  with  blood,  and  there  was  considerable  hypersemia 
of  the  stomach  and  small  intestines,  so  that  the  colon  and  rectum  appeared  pale  and 
bloodless  by  contrast.  The  intestines  contained  foeces,  there  having  been  no  stool 
passed  dunng  the  illness ;  and  the  bladder  contained  two  and  a  half  ounces  of  ui-ino 
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In  1882,  a  medical  practitioner  named  Lamson  was  tried,  convicted,  and 
executed  for  the  murder  of  his  brother-in-law,  Percy  Malcolm  John  {It.  v.  Lamson, 
C.  C.  C,  March,  1882).  This  is  the  only  known  case  of  the  homicidal  use  of 
aconitine,  and  the  only  recorded  case  of  fatal  poisoning  by  Eughsh  (Morson's) 
aconitine. 


Poisoning  by  ^thusa  cynapium  (Fool's  Parsley). 
Source  and  Method  of  Occurrence. — Fool's  parsley,  or  lesser 

hemlock,  is  common  in  gardens  in  some  districts.  The  leaves  so 
closely  resemble  those  of  parsley  that  they  have  often  been  gathered 
for  them  by  mistake. 

That  the  root  of  this  plant  contains  a  most  energetic  poison,  and 
that  it  is  capable  of  pi^oducing  rapidly  fatal  effects,  is  apparently  shovfu 
by  a  case  in  which  death  took  place  in  an  hour. 

A  gii-1,  aged  five  years,  in  good  health,  ate  the  bulbs  of  the  jethusa  by  mistake 
for  young  turnips.  She  was  suddenly  seized  with  pain  in  the  abdomen,  followed 
by  sickness,  but  no  vomiting.  She  complained  of  feeling  very  ill.  On  trying  to 
eat,  she  could  not  swallow.  She  was  incapable  of  answering  questions,  and  her 
countenance  bore  a  wild  expression.  The  lower  jaw  was  so  fixed  by  spasm  as  to 
prevent  anything  being  introduced  into  the  mouth.  She  then  became  msensible, 
and  died  in  a7i  hour  from  the  commencement  of  the  symptoms  ;  so  far  as  could  be 
ascertained,  there  were  no  convulsions.  A  second  child,  aged  thi-ee  years,  shortly 
after  eating  the  same  substance,  was  attacked  with  pain  in  the  stomach,  siCisness, 
vomiting,  and  profuse  perspiration.  She  soon  recovered,  with  the  exception  of 
suffering  severe  griping  pains  without  purging,  but  these  disappeared  on  the 
foUowing  day.  A  third  child,  of  the  same  age,  suffered  from  similar  sjmiptoms. 
Eecovery  in  the  last  two  cases  was  due  to  the  plant  having  been  eaten  on  a  lull 
stomach,  and  to  the  effect  of  early  and  copious  vomiting  {Med.  2Vmes  August  23rd, 
1845  p.  408).  [The  Editor  leaves  these  cases  as  ongmally  pubhshed  by  Dr.  iayior, 
but  it  is  quite  obvious  to  any  botanist  that  the  plant  eaten  was  not  JEthusa 
cynapium;  for  it  has  nothing  like  a  bulbous  root.] 

Two  ladies  partook  of  some  salad,  into  which  the  leaves  of  this  plant 
had  been  put  by  mistake  for  parsley.  They  soon  experienced  nausea, 
with  occasional  vomiting,  oppressive  headache,  giddiness,  and  a 
strong  propensity  to  sleep,  at  the  same  time  that  this  was  prevented 
by  frequent  starlings  and  excessive  agitation.  There  was  a  sensation 
of  pungent  heat  in  the  mouth,  throat,  and  stomach,  with  difficulty  of 
swallowing,  thirst,  and  loss  of  appetite.  There  was  numbness,  with 
tremors  of  the  limbs.  The  two  patients  only  slowly  recovered  from  the 
effects  of  the  poison  (Churchill's  "Botany").  ^,  ,„ 

Dr  John  Harley  has  pubhshed  experiments  (St.  ihomas  ±losp. 
Rep  1873  p.  43)  which  show  that  fool's  parsley  is  not  a  poison. 
Although  the  particular  plants  he  experimented  with  were  not 
poisonous,  there  is  evidence  to  show  that  other  specimens-if  rightly 
named-are  highly  poisonous.  The  editor  is  inclined  to  think  that 
danger  from  the  plant  is  overrated,  as  it  is  not  particularly  common, 
nor  is  it  a  showy  nor  in  any  way  an  attractive  plant,  nor  commonly  ^ 
recognised  by  those  who  are  not  botanists.  ^^  r 

Analysis.— It  is  known  from  garden  parsley  by  the  smell  ot  its 
leaves  when  rubbed,  which  is  peculiar,  disagreeable  and  very  diftereiit 
from  that  possessed  by  the  leaves  of  parsley.  The  leaves  of  lool  s 
parsley  are  finer,  more  acute,  and  of  a  darker  green  colour.  Its 
flower-stem,  which  is  striated,  or  slightly  grooved,  is  easily  known  from 
aU  other  umbeUiferous  plants  by  the  beard,  or  three  long  pendulous 
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leaves  of  the  partial  involucrum  under  tlie  flower.  The  flowers  are 
white  ;  those  of  the  garden  parsley  are  of  a  pale  yellow  colour. 

Case.— The  followhig,  reported  by  Dr.  Davison,  in  the  B.  M.  J.,  A, 
1904,  p.  124,  requires  verification  as  to  the  identity  of  the  plant  :— 

On  July  1st,  1904,  I  received  a  message  to  attend  E.  W.,  aged  twenty-three 
domestic  servant,  and  found  her  to  be  suffering  from  severe  ahdommal  pams  mth 
persistent  vomiting  and  diarrhoea.  The  vomited  matter  was  green-stained,  ihe 
patient  was  extremely  coDapsed,  sui-face  cold,  radial  pulse  absent,  heart  beatmg 
at  the  rate  of  1 20  times  a  minute,  heart  sounds  very  feeble.  The  temperature  was 
so  subnormal  as  to  be  incapable  of  being  registered  by  the  ordmary  clinical  ther- 
mometer—the mercury  not  rising  to  the  95"  F.  graduation  mark.  On  mquuy  i 
eHcited  the  fact  that  on  the  previous  day  the  patient  had  eaten  a  considerable 
quantity  of  a  herb  gathered  in  the  kitchen  garden  attached  to  the  house,  which  she 
beheved  to  be  "mustard  and  cress."  This  proved  to  be  'fool's  parsley'  {JEthusa 
cynaphtm)  of  very  young  gi-owth.  The  symptoms  of  poisoning  did  not  come  on 
untU  some  twenty  hours  after  ingestion.  i.-    a  j 

Morphine  (for  the  pain)  and  stimulants  were  administered,  and  the  patient  made 
a  speedy  recovery. 

Poisoning  by  Aloes  (Sp.  Vae.)  and  other  Vegetable  Purgatives. 

These  diff'erent  substances,  which  are  used  in  small  doses  as 
medicines,  are  liable,  when  taken  frequently  or  in  large  quantities,  to 
excite  vomiting,  purging,  and  other  symptoms  of  irritation.  Colocynth 
has  occasioned  death  in  several  instances  :  in  one  case  a  teaspoonful 
and  a  half  of  colocynth  powder  destroyed  life ;  and  one  drachm  of 
gamboge,  a  medicine  much  used  by  quacks,  has  proved  fatal  to  a  man 
(Traill's  "  Outlines,"  p.  150).  Aloes  and  colocynth  mixed  are  said  to 
be  the  basis  of  the  quack  medicine  sold  under  the  name  of  Morison's 
Pills.  These  have  proved  fatal  in  many  instances  from  the  exhaustion 
produced  by  excessive  purging  from  the  large  quantity  taken  in 
frequently  repeated  doses.  Our  knowledge  of  the  symptoms  and 
appearances  produced  by  these  irritants  is,  indeed,  chiefly  derived 
from  the  cases  which  have  proved  fatal  under  this  treatment.  In 
the  seventeenth  volume  of  the  Medical  Gazette  will  be  found  four 
cases  of  this  description.  The  most  prominent  symptom  is  exces- 
sive purging,  with  the  discharge  of  lai-ge  quantities  of  mucus ;  the 
individual  becomes  exhausted,  and  slowly  sinks.  In  some  instances 
the  symptoms  are  those  of  inflammation  and  ulceration  of  the  bowels. 
In  1836,  a  man  was  convicted  of  having  caused  the  death  of  a  person 
by  the  administration  of  these  pills ;  in  this  instance  the  death  of  the 
deceased  was  clearly  due  to  the  medicine,  and  on  inspection  the 
stomach  was  found  inflamed  and  ulcerated  ;  the  mucous  membrane 
of  the  small  intestines  was  inflamed  and  softened,  and  there  was  the 
appearance  of  efl'used  lymph  upon  it.  Holloway's  Pills  are  of  a  more 
innocent  description  ;  the  ininciiml  ingredient  in  them  is  aloes.  In  all 
cases  it  must  be  remembered  that  these  drastic  purgatives  may  cause 
serious  symptoms,  or  even  death,  when  administered  to  infants,  or  to 
persons  debilitated  by  age  or  disease ;  and  it  is  not  necessary  that  the 
dose  should  be  very  large  in  order  that  the  fatal  effects  should  follow. 
The  (juestion  here  will  be,  whether  the  medicine  caused  death,  or 
whether  it  simply  accelerated  it,  although  in  a  legal  view  that  which 
accelerates  causes. 

Hikrapicra  {Holy  hitter)  is  a  popular  aloetic  compound,  and  one 
death  is  reported  to  liave  been  produced  by  it  in  1837-8.    There  is 
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reason  to  believe  tliat  it  is  occasionally  used  for  the  purposes  of  pro- 
curing criminal  abortion.     A  man  was  tried  and  convicted  of  this 
olfence  (Aylesbury  Lent  Ass.  1857,  R.  v.  White),  and  the  noxious 
pi'operties  of  this  compound  then  became  a  subject  of  inquiry.  The 
dose,  and  the  condition  of  the  woman  to  whom  it  is  administered,  will 
of  course  affect  the  answer  to  this  question.    At  the  trial  above  men- 
tioned, it  was  probably  considered  to  be  a  noxious  substance  within 
the  meaning  of  the  statute.    The  fact  that,  under  the  name  of  Pulvis 
Aloes  cum  Canelld,  it  was  formerly  admitted  into  the  British  Pharma- 
copoeias, cannot  justify  the  mischievous  uses  to  which  it  may  be  put. 
Hierapicra  is  a  snuff-coloured  powder,  of  an  intensely  bitter  taste.  It 
consists  of  four  parts  by  weight  of  aloes,  and  one  part  by  weight  of 
powdered  canella  bark.    The  proper  medicinal  dose  was  formerly  fixed 
at  from  five  to  fifteen  grains.    Its  injiuious  effects  on  pregnant  females 
are  chiefly  due  to  the  aloes.    This  specially  affects  the  rectum,  and  by 
contiguity,  under  violent  irritation  or  purging,  may  affect  the  uterus. 
From  the  taste  and  colour  which  it  imparts  to  liquids,  it  is  not  probable 
that  it  could  be  taken  by  a  female  unknowingly. 

Death  has  been  caused  by  aloes  taken  in  nitric  acid  ;  but  in  this 
case  the  mineral  acid  was  most  probably  the  destructive  agent.  A 
singular  case  occurred  in  Germany,  where  a  medico-legal  question 
was  raised  respecting  the  poisonous  properties  of  aloes.  A  woman, 
ffit.  43,  not  labouring  under  any  apparent  disease,  swallowed  two 
drachms  of  powdered  aloes  in  coffee.  Violent  purging  supervened, 
and  she  died  on  the  following  morning,  twelve  hours  after  having 
taken  the  medicine.  On  inspection  the  stomach  was  found  partially, 
and  the  small  intestines  extensively  inflamed.  There  were  no  other 
particular  appearances  to  account  for  death,  and  this  was  referred  to 
the  effect  of  the  aloes. 

Arrow  Poisons. 

These  perliaps  hardly  come  withm  the  range  of  a  work  on  medical 
jurisprudence,  for  luckily  the  use  of  poisoned  arrows  is  confined  to 
'certain  tropical  native  races,  but  Dr.  Stockman,  of  Glasgow,  delivered 
an  interesting  address  on  them  in  1898  to  the  North  British  Branch 
of  the  Pharmaceutical  Society,  which  is  worth  the  reader's  attention. 
It  is  contained  in  the  Pharm.  Jour,  for  1898,  pp.  550  and  585  :— 

He  states  that  the  bushmen  in  South- West  Africa  use  local  poisons  difEeriiig  in 
different  districts.  He  mentions,  on  the  authority  of  Barnes,  a  poison  made  by 
smearing  the  entrails  of  a  caterpillar  on  the  arrow  point,  "  the  action  of  which  has 
a  generic  resemblance  to  snake  poison."  Other  tribes  use  the  amarylhs  disticha, 
various  species  of  Euphorbium  and  Acokanthera,  alone  or  mixed  with  snake,  spider, 

and  beetle  poisons.  .       .       ,  „„;or.T. 

The  Choco  Indians,  in  Columbia,  South  America,  also  use  a  peculiar  poison 
derived  from  a  tree-frog,  the  Fhijllobates  chocomsis,  which  they  hold  on  a  stick  neai 
a  fire,  when  the  heat  causes  the  glands  of  the  skm  to  secrete  the  poisonous  flmd 
The  Choco  Indian  poison  is  innocuous  when  given  by  the  mouth  ;  ^  few  experiments 
have  been  made  with  it  in  France,  but  its  exact  action  remains  rather  doubtlul.  ic 
is  capable  of  killing  large  carnivora.  j  /i;fP„.-cvTif 

The  most  deadly  are  the  arrow-poisons  derived  from  the  root  wood  of  difleient 
species  of  Acokanthera,  trees  about  fifteen  feet  high-A.  schrmpe,.,  ^-  f ^-f;^"' 
A.  ouahai.  From  these  is  prepared  the  deadly  arrow-poison  of  the  Somal.s  known 
now  for  a  long  time  and  very  fully  described  by  Burton  ("  First  1  ootsteps  in  Last 
Africa  "  1856).  The  poison  is  known  as  Waba,  Wabayo,  or  Ouabaio.  it  is  a  tnicK, 
tr-hke,  watery  extract,  the  active  constituent  in  which  is  a  glucoside  known  as 
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ouabain  f  Arnaud),  and  it  is  made  by  splitting  up  tbe  root  into  small  pieces,  boilmg 
?hese  wi  h  watei-  inspissating  the  nice,  and  then  adding  usua  ly  snake-venom  or 
oC  poisonous  vegetable  oxtntcts.  Burton  says  that  cattle  eat  the  leaves  of  the 
tree  oulv  if  very  hungry,  and  that  tlie  berries  are  edible.  . 

Besides  theBomaUs,  the  Wa  Nyika,  Wakamba,  the  Massai  Wa  Nyamwesi,  and 
many  tribes  of  Eastern  and  Central  Equatorial  Africa  use  practicaLly  this  same 
iioison  although  there  are  many  minor  differences  in  its  composition  among  these 
different  peoples.  Many  of  the  prepared  poisons  contain  very  irritating  substances 
which  are  productive  of  severe  local  symptoms  in  the  wounded.  Boehin  states  that 
the  poisonous  dose  for  a  dog  per  kilo,  of  its  weight  is  about  jj^th  gram  echujiu, 
2fe,th  grain  strophanthin,  and  si^th  grain  ouabain,  which  gives  some  idea  ot  then- 
extreme  toxicity.  ,      ,      •  1-1 

In  German  South-West  Africa,  the  Ovambas  also  use  a  heart  poison  derived 
from  a  species  of  Adenium,  while  the  Strophanthus  is  widely  used  on  the  Congo,  on 
LakeNyassa,  the  Zambesi,  Gaboon,  Guinea,  Cameroons,  and  Senegambia.  Various 
Euphorbias  and  other  imperfectly  known  plants  are  also  largely  employed. 

Mr.  Crawford  Angus  gives  a  graphic  account  of  the  poisons  used  m  Azimba 
aud  Chapitaland  in  Central  Africa.  The  natives  use  an  arrow,  the  slightest  scratch 
of  which  causes  death,  the  poison  being  known  only  to  certain  chief  men,  who 
collect  it  and  serve  it  out  to  the  others. 

The  arrow  poison  of  the  Pigmies  is  a  mixture  of  a  cardiac  poison  and  strychnine 
poison,  with  some  others.  It  is  very  deadly,  and  one  arrow  will  kill  an  elephant, 
but  Stublman  states  that  in  man,  if  the  head  be  at  once  extracted  and  the  wound 
scraped  and  washed,  fatal  consequences  are  frequently  averted. 

Another  set  of  arrow  poisons  which  have  a  similar  action  on  the  heart  are  those 
made  from  the  juice  of  the  famous  upas  tree,  the  Upas  antiar,  growing  in  Borneo, 
Java,  and  adjacent  parts.  It  is  a  very  large  forest  tree,  and  the  poisonous  sap  is 
obtained  from  incisions  made  into  the  bark.  The  active  principle— a  crystalline 
glucoside  called  antiarin — is  extremely  poisonous,  and  experiments  which  I  made 
with  it  showed  that  -00015  gram  was  suflBcient  to  kill  an  ordinary- sized  frog  in 
comparison  with  -00022  gram  strophanthin  and  -00037  gram  urechitin.  The  sap 
is  known  as  Ipoh  Kayu  (tree  poison)  among  the  natives.  It  kills  guinea-piga 
aud  other  small  animals  in  a  few  minutes  fi'om  stoppage  of  the  heart,  and  has  been 
used  in  Cochin  China  against  the  French  soldiers,  who  died  in  from  half-an-hour  to 
several  days  after  receiving  their  wounds.  It  is  in  use  throughout  the  Eastern 
Archipelago  by  nearly  all  the  native  peoples,  pure,  or  mixed  with  snake-poison, 
scorpions,  centipedes,  other  plants,  and  occasionally  with  arsenic.  _  The  different 
prepared  poisons  vary  greatly  in  strength,  and  one  old  specimen  which  I  examined 
was  quite  innocuous. 

Aconite  root  {A.  ferox),  under  the  name  of  Bis,  Bish,  Bikh,  and  sometimes  called 
tiger  poison,  is  used  as  an  arrow  poison  in  Nepaul  and  along  the  eastern  frontiers  of 
our  Indian  Empire,  and  on  the  French  and  Chinese  frontiers  also  most  probably. 
It  is  very  active,  but  the  effects  of  aconite  are  so  well  known  that  I  need  not  linger 
over  them  here. 

We  come  lastly  to  the  diSerent  species  of  Strychnos,  which  are  so  largely  used 
in  South  America,  in  the  East  Indian  Archipelago,  and  to  a  much  more  limited 
extent  in  Africa  for  preparing  these  poisons.  The  most  famous  of  them  is  the  Curare, 
first  brought  to  Europe  in  1595  by  Sir  Walter  Raleigh.  Under  various  names  it  is 
used  over  the  immense  tract  of  country  comprised  in  the  basins  of  the  Amazon  aud 
Orinoco  and  their  tributaries.  A  very  minute  aud  interesting  account  of  its  manu- 
facture has  been  given  by  Humboldt,  from  which  it  appears  that  it  is  a  concentrated 
extract  made  with  cold  water  from  the  bark  of  several  species  of  Strychnos,  and  that 
this  is  mixed  with  other  poisonous  aud  non-poisonous  ingredients  to  increase  its 
efficacy  and  consistence.  It  is  not  poisonous  when  swallowed,  owing,  it  is  said, 
to  the  slow  rate  at  which  it  is  absorbed,  and  Humboldt  says  that  the  Indians  lick 
it  off  their  fingers  and  use  it  as  a  stomachic  tonic.  Its  harmlessness  when  given 
by  the  mouth  has  been  frequently  confirmed  by  exact  experiment.  But  when 
injected  subcutaueously  it  proves  rapidly  fatal  by  paralysing  the  ends  of  the  motor 
nerves  in  muscle,  so  that  movement  becomes  impossible  a,nd  death  takes  place  from 
the  respiratory  muscles  ceasing  to  act  on  the  chest  wall.  A  large  dose  kills  in  a  few 
minutes,  and  there  is  no  antidote  known.  Besides  this  action  on  the  nerves,  which, 
is  due  to  curarin,  it  has  a  paralysing  effect  on  the  heart,  due  to  a  second  active 
principle,  discovered  by  Boehm  and  named  by  him  curin. 

In  the  Malayan  Archipelago  the  Strychnos  or  Upas  tieute  furnishes  a  sap  largely 
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used  for  poisoniug  arrows,  and  the  active  principles  being  stryclinine  and  brucinc, 
we  get  the  well-known  convulsout  effect  of  these  substances  in  animals  or  men 
sti'uck  by  the  aiTows. 

I  have,  however,  examined  the  root  bark  of  two  species  of  StrycJmos  iised  as  an 
arrow  poison  by  the  natives  of  Perak  in  the  Sti-aits  Settlements,  and  found  that  both 
had  a  marked  digitalis- like  action  on  the  heart,  as  well  as  a  curare-like  action  oji 
the  motor  nerves  {Lab.  Bep.  Boy.  Coll.  Phys.  Ed.,  vol.  vi.}.  These  are  mixed  with 
a  third  substance  called  "  prual,"  which  paralyses  the  muscles.  When  these 
different  ingredients  are  mixed  they  form  a  most  efficient  means  of  dealing  death, 
seeing  that  they  paralj'se  simultaneously  the  heart,  the  motor  nerves,  and  the 
voluntary  muscles. 

In  conclusion,  I  may  just  mention  two  other  poisons,  neither  of  which  is  perhaps 
thoroughly  authenticated.  The  Ainos  in  Japan  are  said  to  Tise  a  preparation  made 
from  aconite  and  tobacco,  while  the  natives  of  the  New  Hebrides  are  stated  to  smear 
theii"  arrows  and  spears  with  damp  earth  containing  the  tetanus  bacillus,  so  that  a 
cut  infects  their  victim  with  this  disease.  It  is  more  probable,  perhaps,  that  the 
wounds  inflicted  by  these  weapons  sometimes  become  infected  with  the  bacilli 
thi'ough  the  ordinar3'  channels.  The  North  American  Indians  do  not  use  arrow 
poisons,  nor  do  the  aborigines  of  Australia,  so  far  as  is  known. 

In  spite  of  the  large  number  of  arrow  poisons  which  are  known  to  us,  the  toxic 
actions  are  not  very  numerous,  and  can  be  roughly  classed  under  five  headings 
(although  this  does  not  include  all,  especially  locally  ii-ritating  substances): 
(1)  Those  which  act  on  the  heart  and  muscles,  like  digitalis ;  (2)  those  which  act  on  the 
nerve-endings,  bke  curare  ;  (3)  those  which  act  on  the  nervous  system  and  heart, 
like  aconite ;  (4)  those  which  act  on  the  spinal  cord,  like  strychnine  ;  and  (5)  those 
which  have  an  action  something  like  snake-poison. 

On  an  antidote  to  these  poisons  the  following  paragraph  appears  in 
the  Pharm.  Jour,  for  1897,  p.  458  :— "  The  attention  of  the  Government 
has  recently  been  directed  to  the  subject  of  arrow  poison  by  the  fatal 
results  following  the  wounds  caused  by  poisoned  arrows  in  Uganda, 
and  specimens  of  the  arrows  with  the  poison  on  them  have,  it  appears, 
been  sent  by  the  Marquess  of  Salisbury  to  the  Koyal  College  of  Physi- 
cians for  investigation,  in  the  hope  that  some  antidote  might  be  devised. 
The  chief  poison  used  in  this  part  of  Central  Africa  is  evidently  an 
Acokanthera  (see  Pharm.  Jour.  [3] ,  vol.  xxiv.,  p.  41),  and  an  antidote 
to  its  action  would  in  all  probability  prove  an  antidote  to  the  poison 
of  the  arrows.    Thanks  to  the  researches  of  Professor  T.  E.  Fraser, 
of  Edinburgh,  we  are  now  in  possession  of  a  knowledge  of  the  physio- 
logical action  of  the  plant,  and  it  should  not  be  difficult  to  find  a 
physiological  antidote.    Meanwhile,  however,  news  has  arrived  from 
Uganda  that  Dr.  Macphersou,  who  was  with  the  Grant  Column  on  the 
way  to  the  Man  Mountains,  west  of  the  Uganda  Road,  has  discovered 
that  the  injection  of  a  solution  of  strychnine  answers  the  purpose  of  an 
antidote.    He  was  able  to  bring  round  to  life  men  wounded  with  the 
poisoned  arrows,  where  previously  the  wounds  had  generally  proved 
fatal.    Should  the  investigations  made  by  the  College  ot  Physicians 
prove  that  Dr.  Macpherson's  remedy  is  entirely  successful,  the  fact  will 
probably  prove  useful  in  two  ways,  for  another  antidote  to  strychnine 
poisoning  will  have  been  added  to  those  already  known,  i  ,  a s  may  be 
presumed,  the  drugs  should  be  mutually  antidotal.    Other  African  arrow 
poisons  contain  Sirophanthus,  and  as  strophunthin  belongs  also  to  the 
class  of  cardiac  poisons  and  to  the  same  natural  order  it  would  be 
important  to  determine  whether  strychnine  is  also  antidotal  to  btro- 
jyhanthvs."    Those  who  are  interested  in  the  subject  are  referred  o 
Brieger  Deut.  Med.  TT  oc/;.,  January  18th,  1900,  September  28th,  1900, 
and  March  31st,  1902. 
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Poisoning  by  Artemisia  (Sp.  Var.).    Oil  of  Wormwood.  Absinthe. 
Source   and  Method   of   Occurrence.— A  liqueur  called 

Absinthe  owes  its  properties  to  the  presence  of  this  oil,  with  a  large 
proportion  of  alcohol.  It  has  heen  much  used  in  France,  and  its 
effects  when  taken  in  excess  are  those  of  a  narcotic  poison.  Accord- 
ing to  Legrand  it  causes  derangement  of  the  digestive  organs,  intense 
thirst,  restlessness,  giddiness,  tingling  in  the  ears,  and  illusions  ot 
sight  and  hearing.  These  symptoms  are  followed  hy  tremblings  m  the 
arms,  hands,  and  legs,  numbness  in  the  limbs,  loss  of  muscular  power, 
delirium,  loss  of  intellect,  general  paralysis,  and  death. 

Magnan,  who  had  under  his  observation  two  hundred  and  fifty 
patients  more  or  less  injured  in  health  by  the  abuse  of  this  intoxicating 
liquid,  and  who  has  besides  performed  numerous  experiments  on 
animals,  states  that  epileptic  convulsions  are  generally  observed  in 
these  cases.  Delirium  tremens  is  the  ordinary  result  of  the  abuse  ot 
alcohol,  but  the  epileptic  attacks  are  specially  referable  to  the  absinthe. 
Magnan  describes  it  as  "absinthe  epilepsy"  (Husemann's  Jahresbe- 
richt,  1872,  p.  499,  and  Bouchardat's  "Ann.  de  Therap.,"  1872,  p.  66). 

The  following  is  the  report  of  a  case  of  poisoning  by  this  oil.  _  A 
druggist's  shopman  was  found  early  one  morning  by  his  master,  lying 
on  the  floor  of  the  shop,  perfectly  insensible,  convulsed,  and  foaming 
at  the  mouth.  He  was  in  a  short  time  no  longer  violently  convulsed, 
but  was  still  insensible;  the  jaws  were  clenched,  and  the  pupils  dilated. 
The  pulse  was  weak,  compressible,  and  slow.  From  time  to  time  he 
uttered  incoherent  expressions,  and  attempted  to  vomit.  Kepeated 
doses  of  stimulants,  sal  volatile  and  water,  lime  water,  and  an  emetic 
of  mustard  and  sulphate  of  zinc  were  administered.  Free  vomiting 
ensued,  and  consciousness  partially  returned.  Artificial  warmth  was 
applied  to  the  limbs,  and  brandy  given  at  intervals,  with  draughts  of 
milk  and  lime  water.  He  gradually  recovered.  The  matters  vomited 
smelt  strongl}'  of  oil  of  wormwood,  and  the  nature  of  the  poison  was 
placed  beyond  doubt  by  the  discovery  of  the  bottle,  with  marks  on  its 
mouth  of  the  oil  having  been  recently  poured  out.  The  druggist  stated 
that  at  least  half  an  ounce  had  been  taken.  From  the  persistent  smell 
of  the  oil  in  the  ejected  matters,  after  repeated  vomiting,  it  is  probable 
that  this  was  even  less  than  the  real  quantity.  The  man,  on  recovering, 
had  totally  forgotten  all  the  circumstances  connected  with  the  case,  and 
persisted  in  stating  that  he  knew  no  reason  why  he  should  have  taken 
it.  It  is,  however,  probable  that  he  imagined  himself  suffering  from 
worms,  and  sought  relief  in  an  unusual  dose  of  this  oil  (see  "Ann. 
d'Hyg.,"  1863, 1,  p.  227). 

Analysis. —  Absinthe  has  a  greenish  colour,  an  aromatic  odour  like 
that  of  aniseed,  and  a  hot  pungent  bitter  taste.  It  acquires  a  milky 
appearance  on  the  addition  of  water,  owing  to  the  separation  of  essential 
oil  from  the  alcohol.  It  is  a  strong  alcoholic  mixture  of  oil  of  aniseed, 
oil  of  wormwood  (of  which  it  contains  0*02  to  0'04  per  cent.),  and  other 
aromatic  substances. 


Poisoning  by  Artemisia  maritima. 


Source  and  Method  of  Occurrence.— The  dried  unexpanded 
heads  of  this  plant,  which  is  not  uncommon  on  the  coasts  of  the  British 
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Islands,  form  santonica,  or  wormseed,  from  wliich  a  glucoside  known 
as  santonin  is  obtained  ;  it  is  much  used  as  a  vermifuge,  and  cases  of 
poisoning  from  idiosyncrac}'^  and  overdoses  are  known.  Santonica 
contains  from  2  to  2J  per  cent,  of  santonin. 

Santonin  has  been  occasionally  mixed  with  and  mistaken  for 
strychnia  or  vice  versa. 

Toxicity  and  Fatal  Dose. — The  toxicity  of  santonin  must  be 
reckoned  as  rather  high,  for  about  two  grains  of  it  have  proved  fatal  to 
a  child,  aged  five  and  a  half  years,  in  twelve  hours.  Recovery,  in  a 
child,  has,  however,  followed  after  taking  ten  grains.  Recover}'  has 
taken  place,  in  a  man,  after  taking  an  ounce  of  santonin  in  mistake  for 
Epsom  salts. 

The  official  dose  is  for  an  adult  two  to  five  grains,  and  for  a  child 
a  year  old  one-half  to  one-third  of  a  grain. 

Symptoms. — (i.)  The  special  symptom  is  a  peculiar  disturbance 
of  vision,  objects  appearing  at  first  blue,  then  yellow  ;  finally  colour- 
blindness results  for  some  time.  This  curious  fact  is  explained  by 
Hufner  and  Helmholtz  as  being  due  to  the  action  of  the  santonin  on  the 
violet-seeing  elements  of  the  retina,  which  are  first  excited,  producing 
the  blue  vision,  and  then  paralysed,  producing  the  yellow  vision,  (ii.) 
Headache,  giddiness,  and  a  species  of  intoxication  frequently  occur, 
(iii.)  Gastric  pain,  vomiting,  and  laboured  respiration  may  be  produced, 
(iv.)  In  large  doses  convulsions,  stupor,  loss  of  consciousness,  and 
death  from  collapse  occur,  (v.)  The  urinary  secretion  is  increased, 
and  the  urine  is  coloured  saifron-yellow  (Luff). 

Treatment. — The  stomach  should  be  emptied  and  washed  out  by 
means  of  the  stomach-pump  or  stomach-tube  ;  if  neither  of  these  be 
procurable,  an  emetic  of  mustard  and  water  should  be  given.  Stimu- 
lants should  be  administered  to  counteract  the  depressing  action  of  the 
poison,  and  if  convulsions  are  present,  they  should  be  treated  with 
potassium  bromide  and  chloral  (Luft). 

Post-mortem  Appearances.— Nothing  characteristic. 

Analysis. — Santonin  may  be  extracted  from  acid  aqueous  solutions 
by  shaking  out  with  chloroform  ;  it  will  not  come  away  from  alkaline 
solutions,  as  it  plays  the  part  of  a  weak  acid,  forming  combinations  with 
alkalies  which  are  soluble  in  water. 

A  solution  of  sodium  hydrate  produces  a  violet-red  colour  with 
santonin.  Dragendorff  has  devised  a  modification  of  a  former  test 
which  is  thus  performed :— A  little  sulphuric  acid  diluted  with  half  its 
volume  of  water  is  added  to  some  santonin,  and  gently  heated  until  a 
yellow  colour  is  produced ;  when  cold  a  few  drops  of  a  very  dilute 
solution  of  ferric  chloride  are  added,  and  on  again  warming  a  blue  or 
reddish- violet  colour  is  produced  (Mann). 

Luff  thus  describes  the  sulphuric  acid  test: — 

Strong  sulphuric  acid  is  diluted  with  half  its  bulk  of  water,  a  httle 
of  the  diluted  acid  is  added  to  some  santonin  in  a  porcelain  dish,  and 
the  mixture  warmed  on  a  water-bath  until  a  yellow  colour  is  developed; 
while  warm  a  few  drops  of  dilute  solution  of  ferric  chloride  are  added 
drop  by  drop  ;  as  each  drop  falls  in,  a  ring  of  a  beautiful  red  or  reddish- 
violet  colour  is  produced  around  each  drop,  changing  to  purple,  and 

afterwards  to  brown.  ^  •    ^  i  , 

The  presence  of  santonin  in  the  urine  may  usually  be  ascertained  oy 
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the  addition  of  a  little  sodium  hydrate ;  if  present  a  red  colour  is 
produced.  Rhubarb  present  in  the  urine  yields  the  same  reaction  ; 
but  if  after  the  addition  of  sodium  hydrate,  excess  of  milk  ot  lime 
is  added  and  the  urine  afterwards  filtered,  the  filtrate  is  colourless  it 
the  reddening  is  due  to  rhubarb,  but  retains  its  colour  if  it  is  due 

to  santonin.  ,     ,  , 

It  crystallises  in  four-sided  tables,  which  have  the  remarkable  property 
of  acquiring  a  brilliant  yellow  colour  by  exposure  to  light  (photo- 
santonin).  It  is  not  soluble  in  cold  water,  and  has  no  taste;  but  it  is 
soluble  in  alcohol,  and  the  solution  has  a  bitter  taste.  Its  best  solvent 
is  chloroform,  four  and  a  half  parts  of  which  dissolve  one  part.  It  melts 
at  a  high  temperature,  and  sublimes  in  white  crystals  a  few  degrees 
above  its  melting  point.  Nitric,  iodic,  and  sulphuric  acids  have  no 
action  on  it.  Sulphomolybdic  acid  produces  a  pale  reddish-brown 
colour.  Bichromate  of  potash  added  to  the  mixture  with  sulphuric 
acid  produces  no  colours  like  strychnia,  but  only  green  oxide  of 
chromium. 

Cases  —A  man  gave  to  his  daughter,  set.  10,  about  155  grains  of  wormseed  for 
the  cure  of  worms.  In  two  or  three  hours  she  was  seized  with  violent  vomiting, 
foUowed  by  convulsions,  with  coldness  of  skin.  The  following  day  worms  were 
discharged.  She  was  seen  by  Dr.  Linstow  on  the  third  day.  There  was  severe 
vomiting,  with  convulsions,  the  pupils  were  dilated  and  insensible  to  hght.  ihe 
girl  was  drowsy,  and  suffered  fi-om  some  pain  in  the  stomach.  She  died  before  any 
medicines  could  be  employed.  The  body  was  not  inspected  {Vierteljahrsschr.,  1874, 
vol.  3,  p.  81). 

Mann  records  the  following  curious  case  of  chronic  poisoning  by 
santonin  : — 

A  boy,  aged  eleven  years,  who,  on  account  of  pain  in  the  abdomen,  which  was 
supposed  by  his  mother  to  be  due  to  worms,  had  santonin  given  to  him  for  months. 
Clonic  spasms  then  developed,  to  combat  which  the  doses  of  santonin  were  increased. 
Paralysis,  twitchings,  dizziness,  pain  in  the  head,  vomiting,  yellow  and  violet 
vision,  sparks  before  the  eyes,  and  finally  loss  of  speech  occurred  and  necessitated 
medical  advice.  Under  treatment  the  patient  was  able  to  walk  in  six  weeks,  but  it 
was  nine  weeks  before  he  regained  the  power  of  speech. 


Poisoning  by  Arum  maoulatum. 
Source  and  Method  of  Occurrence. — This  plant  is  a  common 

British  plant,  putting  up  its  leaves  and  spathe  in  early  spring.  It  is 
popularly  known  as  "lords  and  ladies,"  and  children  occasionally 
suffer  from  chewing  parts  of  the  plant.  The  editor  is  informed 
that  during  the  potato  famine  in  Ireland  large  quantities  of  the 
big  bulbous  root  of  the  plant  were  dug  up  and  eaten.  When 
eaten  raw  they  produced  toxic  symptoms,  but  after  boiling  they 
appeared  to  be  innocuous.  The  following,  with  the  exception  of 
the  doubtful  case  given  under  Solanum  nigrum,  is  the  only  case  the 
editor  can  refer  to  : 

An  inquest  was  held  at  Combe  St.  Nicholas,  near  Chard,  on  April  7th,  upon 
the  body  of  a  girl,  aged  three  years,  who  had  died  suddenly  after  having  eaten  some 
plants  in  the  garden.  A  post-mortem  examination  showed  that  death  was  due  to 
poisoning  with  the  leaves  of  the  arum  maculatum,  and  a  verdict  of  death  from 
accidental  poisoning  was  returned  {Lancet,  1,  1900,  p.  1176). 
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Poisoning  by  Aspidium  pilix-mas,  or  Oil  of  Male  Fern. 
Source  and  Method  of  Occurrence. — The  official  preparation 

extr.  iilicis  liquiduiii,  (lose  45  to  90  minims,  is  obtained  from  the 
rhizome  of  the  ordinary  nuile  fern  aspidium  filix-mas.  The  fern  is 
a  connnon  one  in  England.  Cases  of  poisoning  by  it  are  rare,  but 
even  fatal  ones  are  recorded  (infra). 

Toxicity  and  Fatal  Dose. — The  medicament  depends  for  its 
active  properties  on  the  presence  in  it  of  acidum  filicinum,  which  is  not 
official,  but  the  dose  in  the  Extra  Pharmacopoeia  is  given  as  six  to 
fifteen  grains.  It  cannot  therefore  be  considered  as  a  very  virulent 
poison. 

Treatment. — If  spontaneous  vomiting  does  not  occur,  the  stomach 
should  be  emptied  either  by  the  tube  or  an  emetic,  after  which 
general  treatment  will  be  required,  and  probably  the  administration  of 
stimulants  (Mann). 

Case. — The  editor  is  indebted  to  Dr.  C.  F.  Wakefield  for  the 
following  case.    It  occurred  in  1898. 

A  mau,  set.  25,  at  10.30  a.m.,  took  eight  ten-minim  capsules  of  oil  of  male  fern  ; 
at  11.30,  Epsom  salts,  one  ounce,  at  once ;  3 — 5  p.m.  attended  his  cows ;  S — 10  p.m., 
at  the  inn,  where  he  di-ank  two  pints  of  beer  only.  He  had  no  food  all  day;  he 
walked  home,  half  a  mile,  shut  up  his  chickens  and  poultry  for  the  night  and  talked 
to  his  wife  quite  rationally.  He  then,  about  10.30,  stooped  down  to  take  oif  his 
boots,  and  was  sick  two  or  thi-ee  times,  vomiting  "  half  a  pailful."  Bowels  had 
been  open  six  times  during  day.  10.30—12.30,  he  was  quite  unconscious; 
before  becoming  so  five  men  held  him  down  to  prevent  him  biting.  I  washed  him 
out,  but  only  got  away  a  lot  of  glairy  mucus.  He  came  round  about  1  a.m. 
Pulse  140;  feet  cold.  "He  had  previously  taken  eighteen  five-minim  capsules, 
followed  by  castor-oil  immediately.  "  It  aU  went  thi'ough  in  half  an  hour."  The 
chemist  sold  the  box  of  three  dozen  capsules  without  any  du-ections  or  advice. 

The  following  cases  are  related  by  Mann  ("For.  Med.,"  p.  570)  :— 

A  man,  thirty  years  old,  was  given  a  di-aught  containing  one  ounce  and  a  half 
mstead  of  one  drachm  and  a  half  of  the  extract  of  male  fern,  which  he  took  m  two 
doses.  Soon  after  the  fii-st  dose  he  felt  unwell,  and  after  the  second,  which  was 
given  some  hours  subsequently,  he  began  to  vomit,  and  was  purged ;  then  foUowed 
cramps,  profuse  sweating,  dehi-ium  and  coma,  which  ended  m  death  about  twenty 
hoiu-s  after  the  draught  was  taken.  At  the  necropsy  the  omentum  and  the 
peritoneal  covering  of  the  small  intestmes  were  bright  red,  and  m  the  sub-mucous 
tissue  of  the  stomach  were  ecohymoses  with  linear  extravasations  on  the  surface  ot 
the  mucous  membrane.  An  instructive  case  is  related  by  Ereyer,  m  which,  a 
child,  aged  two  and  three-quarters,  took  eight  capsules— each  contammg  about 
fifteen  grams  of  exti-act  of  male  fern,  along  with  the  same  quantity  of  castor-oil— 
in  five  houi-s  ;  she  became  somnolent  and  as  though  paralysed,  and  died  atter  the 
occurrence  of  some  spasms.  Section  showed  petechial  ecchymoses  m  the  mucous 
membrane  of  the  stomach,  pronounced  injection  of  the  mucous  membrane  of  the 
intestines  and  venous  filhng  of  the  various  organs.  The  mterestmg  point  to  note 
is  that  three  weeks  previously  the  child  took  double  the  quantity  of  the  extiact 
hut  without  the  cnstor-oH.  A  case  is  recorded  by  Hofmann,  in  which  a  chdd,  faye 
and  a  half  years  old,  had  very  nearly  two  drachms  of  the  extract  given  to  her  m 
three  draughts;  death  took  place  m  six  hours,  with  symptoms  of  trismus  and 
general  spasms.    Much  of  the  same  appearances  was  found  as  m  the  other  cases. 

The  case  recorded  by  Ereyer  has  a  practical  bearmg.  The  toxic  properties  of 
the  extiract  of  male  fern  are  augmented  by  the  presence  of  additional  oil  to  that 
contained  in  the  extract  itself;  the  same  child  tolerated  twice  as  much  oi  the 
exti-act  alone  as  that  which  proved  fatal  when  given  in  combmation  with  castoi- 
oil  It  is  advisable,  therefore,  not  only  to  avoid  giving  a  mixture  of  the  extract 
with  castor-oil,  but  also  to  give  some  other  laxative  than  oil,  if  one  is  f  bsequently 
needed     A  case  is  recorded  by  Schher  in  which  an  adult  very  nearly  lost  hei  Me, 
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probably  owing  to  a  tablespoonfiil  of  castor-oil  boing  given  one  hour  after  a 
draught  which  consisted  of  extract  of  male  fern  mixed  with  the  powdered  root. 

Poisoning  by  Atractylts  gummifera. 

Source  and  Method  of  Occurrence.— This  plant  seems  to  be  a 
native  of  the  Metliterraueiui  district.  It  grows  freely  in  our  possession 
of  Malta.  The  following  case  is  reported  by  Dr.  Zammit,  from  the 
Public  Health  Laboratory,  Malta,  in  the  B.  M.  J.,  1,  1898,  p.  211. 

The  carline  thistle  (local  name,  Xeckit-il-Miskta)  is  the  Carlina  f/ummi/era 
(Dec),  Atractylis  gummifera  (Lin.),  a  plant  common  in  Malta  and  in  other 
countries  on  the  shores  of  the  Mediterranean.  It  is  notable  for  its  root,  which  can 
grow  to  enormous  proportions,  and  for  its  purple  composite  flower  surrounded  by 
radical  spinous  leaves. 

Three  children  ate  the  root  of  one  of  these  plants,  which  they  cut  with  a  knife ; 
two  of  them,  a  girl  aged  eight  years  and  a  boy  aged  nine,  eating  it  rather  freel5^ 
They  ate  it  on  a  Wednesday  afternoon,  and  did  not  complain  at  all  before  the 
catastrophe  came  on.  On  Thursday  evening  the  girl  was  taken  ill,  and  the  parents 
were  soon  alarmed  at  the  stertorous  breathing  and  at  the  drowsiness  of  the  child. 
There  was  some  retching,  but  no  actual  vomiting.  Early  in  the  morning  the 
child  became  collapsed  and  died  before  any  medical  aid  could  be  got.  In  the 
evening  of  Friday  the  boy  returned  home  and  refused  to  eat.  He  was  told  that 
the  gui  had  died,  and  he  confessed  that  they  had  been  eating  some  roots  the  day 
before.  He  went  to  bed,  and  soon  after  the  family  were  startled  at  his  difficult 
breathing.  The  father  of  the  giii  (the  children  were  cousins)  was  sent  for,  and  he 
declared  that  his  daughter  had  sulfered  in  the  same  way.  The  district  medical 
officer  was  hastily  called,  but  it  was  too  late,  as  the  boy  died  a  few  hours  after, 
comatose  and  with  marked  signs  of  asphyxia. 

At  the  post-mortem  examination  the  two  bodies  had  the  same  appearance.  The 
tongue  protruded  slightly  between  the  lips,  the  pupils  were  greatly  dilated.  The 
appearance  consisted  in  a  general  congestion  of  the  venous  system.  In  the  girl 
all  the  organs  were  highly  congested,  the  lungs  and  the  brain  especially  so.  The 
stomach  showed  capillary  injection  in  limited  ai'eas.  It  contained  a  brown  liquid 
in  which  fibres  of  the  ingested  root  were  identified.  The  intestines  were  congested 
and  contained  abimdant  solid  fteces.  The  heart  in  both  cases  was  flaccid,  and 
contained  a  little  dark  fluid  blood. 

In  the  boy  the  congestion  was  not  so  well  marked  in  the  organs,  with  the 
exception  of  the  brain,  of  which  the  veins  were  injected  to  the  extreme.  No  trace 
of  the  root  could  be  found  in  the  stomach,  but  the  fibres  were  found  abundantly 
in  the  intestines,  which  contained  a  very  great  quantity  of  solid  feeces.  No 
attempt  was  made  to  examine  chemically  the  organs,  as  the  poisonous  principle  of 
the  plant  is  not  known  to  me.  I  have  searched  all  the  books  of  botany  and 
medical  jm-isprudence  which  I  could  find  here,  but  no  cases  of  poisoning  by  this 
plant  are  fully  described,  nor  is  the  active  principle  of  the  plant  mentioned 
anywhere.  The  only  literature  on  the  subject  I  am  aware  of  is  an  article  in  the 
Barth,  September,  1875,  an  extinct  local  medical  paper,  which,  among  others, 
refers  to  a  communication  by  Lefranc  in  1866  to  the  Botanic  Society  of  France. 
No_  definite  notions  on  the  active  principle  of  the  plant  can  be  gathered  from  that 
article,  and  I  could  not  obtain  the  Bulletin  of  the  I3otanic  Society  of  France. 

The  third  child,  a  boy  of  about  twelve  years  of  age,  ate  a  small  quantity  of  the 
root.  Up  to  Saturday  morning  he  did  not  complain  of  the  least  ailment,  but  he 
was  given  a  good  dose  of  castor-oil,  which  he  very  much  needed,  and  is  well. 

Poisoning  by  Atropa  belladonna. 

Source  and  Method  of  Occurrence.— All  parts  of  this  plant, 
Atropa  belladonna  (also  known  as  deadly  nightshade),  are  poisonous, 
ihe  plant  is  luckily  rather  rare  in  England,  for  its  fruit  very  closely 
resembles  a  nice  black  cherry,  and  accidents  from  children  eating  the 
fruit  are  known.  Several  deaths  from  the  poisonous  effects  of  the 
berries  occurred  in  London  in  1846. 
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The  root  of  the  beUaclouna,  administered  in  the  form  of  decoction 
as  an  enema,  lias  destroyed  life. 

Eighty  grains  of  the  root  were  employed,  and  the  Liquid,  strained  and  reduced 
by  evaporation  to  foiu-  ounces,  was  injected.  After  a  slight  stage  of  excitement, 
the  patient,  a  female,  set.  27,  fell  into  a  state  of  complete  coma;  the  countenance 
appeared  swollen,  and  of  a  reddish-brown  colour ;  the  pupils  were  excessively 
dilated  ;  the  pulse  was  at  fii-st  full  and  hard,  then  small :  death  took  place  in  five 
hoiu's  (Casper's  WocJtenschr.,  February  8th,  1845,  p.  101). 

According  to  Schmidt  and  Schutte  the  root  contains  from  J  to  J  per 
cent,  of  alkaloid. 

The  leaves  of  belladonna  have  occasionally  given  rise  to  accidents. 
They  have  been  ignorantly  supplied  for  ash-leaves,  and  half  a  wine- 
glassful  of  the  decoction  of  the  lea.ves  produced  on  Garrod  the  usual 
symptoms  of  poisoning  by  this  plant.  His  patient,  who  took  half  a 
pint,  suffered  severely'.    The  leaves  of  belladonna  are  peculiar  in  shape. 

The  official  preparations  of  belladonna  are :  Succus,  dose  5  to  15 
minims ;  tincture,  dose  5  to  15  minims ;  three  extracts,  viz.,  the 
alcoholic,  dose  to  1  grain,  the  liquid  (standardised  to  contain  '75  gram, 
in  ICQ  cc.)  used  to  prepare  the  alcoholic,  and  the  green,  dose 
^  to  1  grain,  and  linimentum,  from  each  of  which  accidents 
have  arisen. 

Atropine. — Atropine,  or  atropia,  is  the  name  given  to  the  alkaloid 
extracted  from  belladonna,  and  to  which  the  poisonous  effects  are  due. 
This  alkiiloid  is  a  powerful  poison.  It  exists  in  the  plant  chiefly  as 
hyoscyamine,  which,  during  the  process  of  extraction,  is  converted 
into  atropine  (vide  Extra  Pharm.,  1904,  p.  103).  Physiologically, 
the  action  of  the  alkaloids  are  identical.  An  ointment,  lamellae  each 
containing  ^ouo  gi'«i">  ^or  eye  work,  and  a  liquor,  dose  1  to  8  minims, 
are  the  official  preparations  of  the  alkaloid. 

Cases  of  atropine  poisoning  of  a  mild  character  are  common  in 
hospital  practice,  in  consequence  of  idiosyncrasy  to  the  drug. 

The  criminal  administration  of  atropine  is  a  rare  event  in  this 
country.  A  trial  for  murder  by  this  alkaloid  took  place  at  the 
Manchester  Lent  Assizes,  1872  (R.  v.  Steele). 

The  prisoner,  who  was  a  nurse  in  the  workhouse,  was  charged  with  adminis- 
tering atropine  to  the  senior  surgeon,  and  thereby  causing  his  death.  The  deceased 
was  taken  suddenly  ill  after  his  breakfast,  and  died  under  the  usual  symptoms  of 
poisoning  with  atropine  in  about  twelve  hom-s. 

The  poison  was  detected  in  the  body,  and  also  in  a  liquid  found  in 
the  room— a  solution  of  atropine  in  spirit.  Milk  was  the  vehicle 
through  which  it  was  taken.  The  milk  as  sent  from  the  kitchen  con- 
tained nothing  injurious,  but  that  found  in  deceased's  room  was  tasted 
by  two  of  the  nurses,  and  both  suffered  from  poisoning  by  atropine. 
The  prisoner  had  access  to  this  room,  and  it  was  alleged  that  she  had 
a  strong  motive  for  this  criminal  act,  but  there  was  no  direct  proot  to 
show  that  she  put  the  poison  in  the  milk,  and  she  was  acquitted. 

In  1891,  six  deaths  were  recorded  in  England  and  Wales  from 
belladonna  and  its  preparations  ;  and  ten  in  1901,  of  which  lour  were 
suicidal,  the  remainder  accidental.  •    \  ± 

Toxicity  and  Fatal  Dose— The  active  principle  (atropine)  to 
which  all  the  preparations  owe  their  toxic  eff"ects  is  extremely  poisonous, 
the  official  dose  being  only  from  ^^.th  to  y^^jth  of  a  gram. 
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In  1850,  Sells,  of  Guildford,  forwarded  to  the  author  for  examina- 
tion the  stomach  of  a  young  man  who  had  poisoned  himself  by  taking 
tioo  grains  of  atropine.  He  took  the  dose  on  going  to  bed.  He  was 
heard  to  snore  heavily  during  the  night,  and  was  found  dead  about 
seven  o'clock  in  the  morning,  lying  on  his  right  side,  the  surface  livid, 
the  hmbs  rigid  and  contracted,  and  with  a  little  brown  matter  issuing 
from  the  mouth.  The  pupils  were  much  dilated.  The  mucous 
membrane  of  the  stomach  presented  a  diffused  redness,  which  might 
have  ainsen  from  some  brandy  which  he  had  swallowed.  No  trace  of 
the  poison  could  be  detected  in  the  stomach  nor  in  its  contents. 

A  womaii^  set.  66,  swallowed  a  teaspoonful  of  belladonna  liniment, 
and  after  suffering  the  usual  symptoms,  died  in  sixteen  hours.  This 
IS  tiie  smallest  recorded  fatal  dose  of  the  liniment. 

Eecovery  is  recorded  {Lancet,  1891),  from  half  an  ounce  of  the 
extract.  Hall  a  gram  of  atropine  has  proved  fatal.  In  the  cases 
mra)  is  one  recorded  of  recovery  from  a  grain  of  atropine  after 
treatment  with  morphia. 

Duration.— The   symptoms  come   on   within  an  hour  or  so 

tlT^.!^  •"''P"?  somewhat  on  the  method  of  administration 

dP«fh  o,  fi.'"'""?/  ?  ^'^^y'-  ^-  ^'  J"  1878,  a  case  o f 

death  on  the  sixth  day  is  recorded. 

?y™P*^/"S.— In  all  cases  of  poisoning  by  belladonna  the  symptoms- 

Tir:r<A^\'^^^^^^^^  ^^solutely  typical  base's 

berries  whiS'h.\„1''.''''J,."^''':^^''"^^"^*'  "^^^^  ^^"^^^^  belladonna 

he  stumbled  and  staVerPd  ! '^1  v  u  ^"^^^^-^^g  to  walk  home 
to  raise  his  head  Hi!  and  he  felt  giddy  whenever  he  attempted 
incoheienI,lfi"tntlf  couCd  1  ^""^  intoxicated ;  he  was 

silver  from  the  lopp^  coins      Hit  T''''{         f  ^^"^^ 
dazzling  gaze  •  he  could  np^hpv  1         ^ ^"^^^^^t,  and 
great  thirst  •  1  e  cauX  T  '^'^^^  P^^^"^->''        there  was 

W  lost  ah  wfdge  of"^^^^^^^^^^^^  seemed  to 

motion:  there  was  headacl  p  h^^      .i,     '  ^^^^^  constant 

did  not  reach  Ih  tsptT'unt  /"^^^^^^^ 
symptoms  were  then  mS  the  sami      ^       Y  ^^T^^' 
attempted  to  get  out  of  bed      f "  ^^""^^^  described.  He 

speech  was  thifk  and  indisSt     Thp       i"^'  ^^^^^'^^^  ^ 

that  there  was  merely  a  W  of  Ls  l  L^^f  ^'^'^^^^^  ^'^^'^^ 

insensible  to  light,    llie  "yflil  /i/l^r'"'        ^^'^  ^^'es  were  quite 
suddenly  before  them     He  Ld  '  pa lentlv  i  Til ^"'^^  P 
although  he  stared  fixedly  at  Sets?,  if  ^i*^'' 
common  sensation  were  unaffectecl     w  l     T  ^^'^  «f 

not  stand.  His  pulse  was  iSv  fe.wl  I  '''^  °"  ^^^^  ^«  ^^^^ 
was  in  constant  motion  as     eatW  ^^  '  l^is  mouth 

full  of  urine.    He  continued  hi  th?;  S^l  f  ""f  «^on  his  bladder  was 

sionally  conscious,  when        f^^e  evan  t     ^'l^^.'^^y^'  ^^"^g 
M.J.~voL.  II  ^         evacuation  of  the  bowels,  some  small 
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Beeds  were  passed :  these  were  examined  and  identified  as  the  seeds 
of  belladonna.    The  boy  gradually  recovered,  and  left  the  hospital  on 
the  sixth  day  after  his   admission:  the  progress  of  recovery  was 
indicated  by  the  state  of  the  pupils,  which  had  then  only  acquired 
their  natural  size  and  power  of  contraction.     In  three  other  cases 
which  occurred  at  the  same  time,  the  berries  having  been  baked  in  a 
pie   pains  in  the  limbs,  drowsiness,  insensibility,  and  convulsions, 
were  among  the  symptoms.    In  two  instances  of  poisoning  by  the 
berries  the  symptoms  bore  some  resemblance  to  those  of  delirium 
tremens,  but  among  them  were  heat  and  dryness  of  the  throat,  loss  ot 
power  of  swallowing,  incoherent  speech,  double  vision,  and  strange 
spectral  illusions,  with  occasional  fits   of  wild  and  ungovernable 
laughter.    On  the  following  morning  both  these  patients  recovered 
as  if  from  a  dream;  but  they  suffered  for  some  time   rom  languor 
thirst,  and  dryness  of  the  throat:  the  pupils  also  continued  dilated 
(CasWs  T'FocLsc/.r.,  January  10th,  1846.  p.  26).  Two  cases,  showing 
ihe  poisonous  effects  of  the  berries  on  children,  are  quoted  in  the 
Edin.  Med.  and  Surg.  Jour.  (vol.  29,  p.  452).  igoo  ^ 

The  symptoms  are  sometimes  delayed.  In  beptembei  189 A  a 
boy  a^ied  five  years,  died  at  Mortlake  from  eating  belladonna  beiues 
Tn  this  case  the  symptoms  did  not  appear  till  the  mornmg  after  the 
Wes  weie  supposed  to  have  been  eaten,  and  he  lived  sixteen  hours 
afte  thr  appealince  of  symptoms  of  -t-P-e  poisoiiing^  ^^^^^^^^^^^^^^ 
no  delirium  •  there  was  thii'st,  flushing  of  the  face,  and  the  heait  s  beats 
Teie  audible  at  a  distance  of  several  feet  Uncons«^^^^ 

J     HM,^  Qoor1«  nf  the  olaut  wcre  found  m  the  intestines  auei 
TeS:       MacMotrh  a:teH:dtuV-  both  in  the  stcach  contents 

""''iVo  Bersons'swallo^ed  a  s.naU  spoonful  of  the  .^(mcf  of  belladonna 
i  WO  persons  bwanuv>c  Thm-^  was  soeedilv  indistinctness  of 

excitement  produced  by  ^eUado"na   >,n^^^^^^  jg»0^ 

contracted  as  m  .^^s  ™e  sv^^^         °f  Vo^^onmg.  and 

1,  664).    A  lady  suffered  iiom  ^^^^t.^^i^e  one  drachm  of 

nearly  lost  her  life,  owing  to  an  ''')f^^!'-^°fl'^"lf  „,,ium,  having 
the  eitract  of  belladonna  »f  ^^;^i'=,''Tn  1  ™  case  were  'dilated, 
been  administered  to  her.     Ihe  "  ;  ,  the  effects  of  the" 

and  the  opium  apparently  did   not  counteract 

belladonna.  .      .    .  ,  j?..-™  T.nff  ("For.  Med.," 

Treatineilt.-The  following  is  taken  f^o;^J^^°^^\^^^,,  The 

p.  294).  It  is  in  accord  with  the  ^^^^^^^^  1  f^rbTmeans  of  the 
I  omach  should  be  emptied  and  tl^oroughly  washed  ou  bj  m^^^ 

stomach-pump  or  stomach-tube  ^'^.^'^^^^^^^  and  most 

an  emetic  of  mustard  and  water  should  be  given. 
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rapidly  acting  antidote  to  atroi^ine  is  pilocarpine.    One -third  to  one- 
half  of  a  grain  of  the  nitrate  of  pilocarpine  should  be  hj'podermically 
injected,  and  the  injection,  if  necessary,  should  be  repeated  an  hour 
later,  the  indications  for  this  repetition  being  the  continued  dilatation  of 
the  pupils  and  dryness  of  the  skin.    The  beneficial  action  of  pilocarpine 
is  indicated  by  commencing  contraction  of  the  j)upils,  sweating,  and 
abatement  of  the  delirium  and  other  symptoms.    Stimulants  and  hot 
coffee  should  be  administered.    In  the  collapse  stage  artificial  respira- 
tion may  be  found  necessary.     The   administration   of  morphine 
hypodermically  in  cases  of  poisoning  with  belladonna  or  atropine  has 
been  frequently  recommended,  and  certainly  the  tolerance  of  morphine 
exhibited  in  atropine  poisoning  is  striking,  and  is  in  favour  of  the 
antagonism  of  these  drugs  ;  but,  although  atropine  may  be  of  use  in 
cases  of  opium  or  morphine  poisoning,  the  converse  is  not  by  an}' 
means  so  certain.    If  pilocarpine  be  not  at  hand,  hypodermic  injections 
of  morphine  may  be  employed  in  cases  of  belladonna  or  atropine 
poisoning,  but  it  should  only  be  used  in  the  stage  of  excitement,  and 
not  in  the  final  stage  of  collapse,  when  its  use  would  be  dangerous. 
An  interesting  example  of  the  good  effects  of  pilocarpine  is  related  (by 
Campbell),  in  which  a  male,  aged  sixty,  had  administered  to  him  by 
mistake  a  tablespoonful  of  a  liniment  consisting  of  equal  parts  of 
belladonna  liniment  and  tincture  of  opium.    Although  the  so-called 
ph3'siological  antidote,  morphine,  was  present  in  this  liniment,  the 
typical  symptoms  of  belladonna  poisoning  supervened.    Eecovery  took 
place  after  hypodermic  injections  of  pilocarpine,  which  were  repeated 
until  one  grain  of  pilocarpine  in  all  was  injected ;  the  patient  lapsed 
into  a  comatose  condition  during  an  interval  of  about  six  hours,  whilst 
a  fresh  supply  of  pilocarpine  was  being  obtained," 

The  Edinburgh  Committee,  presided  over  by  Dr,  Hughes  Bennett, 
conclude  :  (1)  that  sulphate  of  atropia  is,  within  a  limited  range,  phy- 
siologically antagonistic  to  meconate  of  morphia  ;  (2)  that  meconate  of 
morphia  does  not  act  antidotally  after  a  large  dose  of  atropia,  and  thus 
while  atropia  is  an  antidote  to  morphia,  morphia  is  not  an  antidote  to 
atropia,  Physostigmine,  in  relation  to  atropine,  is  considered  to 
have  a  wider  range  of  antidotal  action  than  morphia.  Although  it 
IS  experimentally  proved  that  atropine  can  avert  death  from  physo- 
stigmine the  question  yet  remains  unsolved  whether  physostigmine  can 
prevent  death  from  atropine. 

Under  "Cases"  is  noted  an  instance  where  one-half  grain  of 
morphia  probably  saved  the  life  of  a  boy  of  five  years  of  age. 

Post-mortem  Appearances.— linless  portions  of  the  plant  are 
found  ID  the  stomach,  there  is  nothing  found  even  suggestive.  The  old 
congestions,  etc.,  which  used  to  be  so  minutely  described  are  simply  due 
to  hypostasis  or  to  cardio-respiratory  failure,  common  to  many  deaths 
other  than  poisonmg.  The  pupils  have  been  found  dilated  thirty-four 
hours  after  death  {Lancet,  1870,  2,  p.  83),  which  might  be  suggestive 

In  some  instances  the  mucous  membrane  has  been  dyed  by  the 
juice  of  the  berries.  ^ 

A  boy,  set.  5,  after  haying  eaten  a  quantity  of  belladonna  berries  went  to  bed 

EnTt'Lref  tt  p-orn''  On  -,-nvulsions  about'fiXn  Ws  S 

rwTL!  I     •  P  .1  *         iiispection,  in  the  stomach  there  was  some  fluid  with 

45—2 


708 


POISONINa  BY  BELLADONNA. 


Analysis. — The  indigestible  nature  of  the  leaves,  fruit,  and  seeds 
will  commonly  lead  to  their  detection  in  the  matters  vomited  or  passed 
by  the  bowels,  or  in  the  contents  of  the  viscera  after  death.    The  seeds 
of  belladonna  are  very  small — they  can,  however,  be  distinguished  by 
the  microscope  from  the  seeds  of  other  poisonous  plants.    The  seeds  of 
belladonna  are  small,  of  a  somewhat  oval  shnpe.  and  of  a  dark  colour. 
Under  a  low  magnifying  power  they  have  a  honeycombed  surface.  In 
henbane  the  surface  of  the  seeds  presents  more  irregular  depressions, 
resembling  those  seen  on  certain  corals  or  madrepores.    The  colouring 
matter  of  the  berry  is  of  a  deep  purple  hue.    The  leaves  are  known  by 
their  botanical  characters  and  a  decoction  or  infusion  of  them,  by  the 
liquid  causing  dilatation  of  the  pupil.  The  urine,  blood,  or  other  organic 
liquid  containing  this  poison,  applied  to  the  eye  of  an  animal,  cause 
dilatation  of  the  pupils.  ,  , ,  ■ 

Atropine  is  a  white  crystalline  substance,  not  very  soluble  m  water, 
but  easily  dissolved  by  alcohol,  ether,  and  diluted  acids.    It  does  not 
readily  crystaUise,  but  it  forms  crystaUisable  salts.    Ammonia  added 
to  the  solution   of  sulphate   of  atropine   does  not   separate  the 
alkaloid  in  distinct  crystals.    In  this  respect  it  differs  from  morphme 
and  strychnine.  When  atropine  is  heated  on  platmum  it  melts,  darkens 
in  colour,  and  burns  with  a  yellowish  smoky  flame.    Sulphuric,  hydro- 
chloric, and  nitric  acids  dissolve  it  without  any  change  ot  colour. 
Water  added  to  the  mixture  of  sulphuric  acid  produces  no  change  :  but 
a  crystal  of  bichromate  of  potassium  produces  a  green  colour,  ^annic 
acid  precipitates  the  alkaloid  from  its  solutions:  but  the  most  effectual 
precipitant  is  potassio-mercuric  iodide,  which  throws  down  a  dense 
white  precipitate  even  in  very  diluted  solutions.    Atropine  is  also 
precipitated  by  auric  chloride,  but,  unlike  strychnine  it  is  not  pre- 
cipitated  by  sulphocyanide  of  potassium  nor  by  chromate  of  potassium 
When  a  fragment  of  the  alkaloid  is  moistened  with  fuming  nitnc 
acid,  evaporated  to  dryness,  and  the  residue  "^^^^^^^^^^^^^^^^^.^^^^^^ 
solution  of  soda,  a  fine  purple  colour  is  produced.     This  is  known 
as  VitaH's  test.    It  may  be  separated  from  organic  hquids  by  the 
process  on  p.  374.    According  to  Winckler  atropme  is  pi;ecipitated 
n  ost  coi^letely  from  all  its  solutions  by  potassio-mercuric  iodide. 
A  civstal  of  atipine  dissolved  in  alcohol  yields  when  warmed  with 
folut  on  of  con-osive  sublimate  a  yellow  precipitate,  which  soon  turns 
•eddish     By  the  use  of  this  precipitant  he  was  able  to  determine 
fe  propo^SL  of  atropine  contauied  in  the  powder  of  f  dry  leav 
or^ri  vnn+     Tn  the  leaves  the  alkaloid  varied  from  0  41  to  u  4iy  pei 
leniX'^  in  the  root  it  amounted  to  0-48  per  cent.  {Phar^n.  Jour., 

^"^A  smln  quantity'of  a  diluted  solution  of  atropine  applied  to  the  eye 
producTrdiSionifthepupil.  Jhis  may  be  emplo>.d  as^^ 
test  for  detecting  the  presence  of  ati'opne  m  ^^^^^^/^  ^XoduXn  ^ 
contents  of  the  stomach,  or  of  any  organic  hquid.   T|ie  mti°3^ 
a  portion  into  the  cellular  membrane  of  an  animal  besides  poducmg 
the  ordinary  symptoms  of  poisoning,  causes  dilatation  of  the  pupiL 
Atropine  is^one  of  the  three  natural  pupil-diktmg  alkaloids.    It  occms 
not  onlv  in  belladonna,  but  also  in  stramonium.         .         ^    ^  . 
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mistake  for  moi-pliia.  He  was  accustomed  to  taking  morphia,  and,  therefore,  gave 
himself  a  larger  dose  (by  hypodermic  tabloid)  than  he  would  otherwise  have  done. 
The  tabloids  of  morphia,  and  of  atropine,  were  similar  in  appearance,  and  kept  in 
similar  bottles,  hence  the  mistake  made  by  the  chemist. 

The  following  from  the  Lancet,  1,  1901,  p.  1198,  well  illustrates  the 
typical  symptoms  of  poisoning  by  atropine.  It  also  bears  witness  to  the 
happy  effects  of  the  boldness  of  the  medical  man  in  giving  half  a  grain 
of  morphia  to  a  child. 

At  2.30  on  the  morning  of  March  7th,  1901,  I  was  called  to  attend  a  boy,  aged 
live  years,  alleged  to  have  been  accidentally  poisoned  by  his  mother.    The  parents* 
account  was  as  follows  :  At  9.30  p.m.  the  mother  gave  the  child  a  large  table- 
spoonful  of  what  she  took  to  be  syrup  of  senna.    She  then  left  home  to  nurse  a  sick 
relative,  and  did  not  return  till  shortly  before  2.30  a.m.    About  midnight,  the 
father,  who  slept  with  the  boy,  observed  him  to  be  breathing  rapidly,  and  was 
particularly  alarmed  at  the  loudness  of  the  heart-sounds.    He  got  up  and  took  the 
boy  out  of  bed,  and  was  still  more  alarmed  to  find  that  the  child  could  not  stand. 
Having  been  thus  aroused,  the  child  became  violently  delirious,  striking  out  with 
his  fists,  kicking,  and  biting  on  the  slightest  interference  with  his  person.    On  being 
put  back  to  bed,  he  could  scarcely  be  kept  under  the  blankets  on  account  of  the 
violence  of  his  movements.    The  father  did  his  best  to  keep  the  boy  quiet  until  the 
mother's  retui-n.    When  she  saw  the  state  of  matters  her  suspicion  of  poisoning 
was  aroused,  and  on  examining  the  bottle  from  which  she  had  given  the  dose  she 
found  it  to  be  labeUed  "  poison."    She,  therefore,  immediately  sent  for  medical  aid 
When  I  arrived,  I  found  the  boy  in  the  state  described  above.    When  left  alone  in 
bed,  he  came  out  from  under  the  blankets,  and  wandered  on  hands  and  knees 
aimlessly  about  the  bed,  occasionally  crying  out.    The  deHrium  and  violent  move- 
ments were  increased  when  efforts  were  made  to  control  them.    The  movements 
were  at  no  tune  convulsive.    The  face  was  flushed,  not  cyanosed.    The  pupHs  were 
widely  dJated   and  failed  to  respond  to  Kght.    The  pulse  and  respiration  were 
strong  and  rapid,  and  the  heart  sounds  were  very  loud.    The  boy  was  unable  to  speak. 

i:  ?  ^^^P^^*"^?  ^ottlf  to  contain  glycerine  of  belladonna.    I  ascertained  that 
the  boy  had  not  vomited    As  the  evidences  of  belladonna  poisoning  were  undoubted 
irtT.    ^1    "  «*o™^9^,Tjth  the  syphon.    A  good  deal  of  the  water  first  introduced 
irilTffi^ir/'^^?  child's  nightshii-t,  which  was  of  a  dark  brown  colour,  so  that 
or  not  f  appearance  whether  it  contained  beUadonna  exti'act 

^        f  came  through  the  syphon  was  clear.    There  was  no  odour  of 

belladonna  from  the  washings.  Considering  that  five  hom-s  had  elapsed  s°nce  the 
atomTcL ^  ^''"^'^  ^'^^^  improbable  that  any  of  it  stiU  remainS  the 
AftOT  completing  the  washing  of  the  stomach,  I  gave  a  hypodermic  iniection  of 
mS  whi  if  of  niorpHa  sulphate,  and  a  tabLpoonfiS^f  cX' o  rbT^^^^^ 
mouth,  which  was  swallowed.    In  a  short  time  the  boy  became  quiet  and  I  lef t  the 

I  was  unable  to  see  the  patient  again  until  11  a.m.    Then  I  ascertiinAd  +T.«f 
had  slept  well  tiU  ten,  and  on  awak^g  still  exhibited  symptoms  of  t^^^^^^^^^ 

rolled  about,  the  boy  refused  food  oi  drink  nnrl  ^Aff  r\tongue  was  constantly 
into  his  mouth.    Ju^Till  Jli'"^^^  y^'^teyer  was  introduced 


into  his  mouth.  At  two  in  the  afternoon  tbri™i  ZT-'^  introduced 
mother  gave  a  small  soap-and  wate/ enema^  n^^  not  having  yet  moved,  the 

liquid  motions.    The  bo?  contiTed  in  fC^        ^^'2^  '^"^^"^  ^^^'ee  or  four 

when  he  fell  asleep.    Shoi^X  11  n  m  tT^^  ^^^^t  11  P-^-. 

sleeping  tranquilly^  I  judt^/irbo^^^^  the  patient,  and  finding^hini 

'ihe  following  morning  at  ton  I  found  ^1^3"  %  ^"'^  ^"""^  "^S^t's  rest, 
ayn-pto...  except  diAio^  oi  KXTfaj: 
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at  any  time  appeared  upon  the  body,  and  there  was  no  peeling  of  the  skin.  After 
recovery  the  boy  seemed  to  have  no  recollection  of  the  incidents  which  occurred 
dui'ins;  his  illness.  . 

For  other  cases  of  poisoning,  vide  B.  M.  J.,  2,  1899,  p.  1792,  where  ita  apphca- 
tion  to  a  woman's  breast  caused  toxic  symptoms.  Also  B.  M.  J.,  1,  1904,  p.  189, 
where  symptoms  arose  with  the  tenth  drop  in  the  eye  of  an  atropine  solution, 
strength  one  grain  in  two  drachms.  Also  B.  M.  J.,  ^,  i897,  p.  1157,  a  case  of 
recoveiy  after  three  grains  of  atropine  on  treatment  with  morphia. 

The  following  case,  wliich  occurred  in  1871,  is  remarkable  for  the 
fact  that  the  victim  recovered  from  a  large  dose  of  the  extract. 

A  nui'se  gave  by  mistake  to  a  lady  whom  she  was  attending  a  belladonna  lini- 
ment containing  three  drachms  of  the  extract,  mixed  with  soap  liniment.  She 
vomited  slightly,  and  suffered  from  dryness  of  the  throat,  difficulty  of  swallowing, 
drowsiness,  delirium,  dilated  pupils,  fixed  stare  of  the  eyes,  loss  of  power,  and  difti- 
culty  of  speech.  Paralysis  of  the  extremities  came  on,  with  great  pam  m  the  back. 
Emetics,  with  brandy  and  cayenne  pepper,  were  employed  with  success.  The  woman 
recovered,  but  not  until  after  five  weeks  from  the  time  of  swallowing  the  Imiment. 

In  1880,  a  boy,  set.  12,  was  admitted  into  Guy's  Hospital  who  on  the  previous 
dav  had  eaten  some  ripe  belladonna  berries  whilst  on  a  country  excursion.  On 
returning  home  he  went  to  bed  as  usual,  but  awoke  at  2  a.m.  m  much  the  same 
condition  as  on  his  admission  at  5  a.m.  He  was  then  deUnous  and  in  such  violent 
convulsions  that  he  was  unable  to  sit  stiU  a  moment.  He  talked  most  incoherently. 
He  apparently  could  not  swaUow,  as  he  put  water  into  his  mouth  and  spat  it  out 
againVthe  effort  throwing  him  into  severe  convulsions  At  10  a  m.  the  delmum 
and  convulsions  still  continued ;  there  was  a  marked  flushing  on  the  legs  and  face, 
and  the  latter  was  somewhat  swoUen.  The  throat  was  red,  and  he  showed  aversion 
to  water.  The  pupils  were  widely  dilated.  The  dehrium  contmueu,  with  convul- 
sions, all  day  and  during  the  next  night,  though  occasionally  he  spoke  ™tionally. 
He  was  flushed,  and  appeared  like  a  chHd  m  the  early  stage  of  a  scarlatina  oi  rash. 
At  noon-about  forty-two  hom-s  after,  as  was  supposed  the  beiTies  were  eaten- 
one-third  of  a  grain  of  a  salt  of  morphine  was  injected  hypodermically.  ihe  boy 
slept,  and  next  day  awoke  weU. 

Poisoning  by  Cannabis  Indica. 

Source  and  Method  of  Occurrence— The  dried  flowering  or 
fruiting  tops  of  the  female  plant,  grown  in  India,  are  now  official  as  the 
source  of  two  pharmacopoeial  preparations— an  extract,  dose  a  quarter  to 
one  grain,  and  a  tincture,  dose  five  to  fifteen  minims.  Preparations  ot 
the  plant  form  the  basis  of  the  well-known  bhang  or  haschish  used 
very  much  in  Eastern  countries  as  a  means  of  intoxication,  and  m  those 
districts  poisoning  by  the  drug  in  both  acute  and  chronic  fo^ns  is  by 
no  means  uncommon.  In  England  poisoning  by  it  is  rare,  and  only 
occurs  as  the  result  of  accidental  overdoses.  ^,„.„n^r.pnr 
Toxicitv  and  Fatal  Dose.— The  active  effects  of  the  drug  appear 
lOXiCity  ana  xd,Ld-ix/i«o.  01009,51354).  The  fatal  dose  of 
to  be  due  to  an  oleo  resm  {B.  M.  J.,  ^,  ^^f^'  V-  ^  nr^pnrred 

the  drug  or  its  preparations  is  unknown,  but  fatal  results  have  occmied 

Dl^ationl-In  acute  cases  toxic  symptoms  appear  within  a  quarter 
to  lialf  an  hour  of  taking  the  substance,  and  death  has  supervened  in 

twelve  hours  (Mann).  ^     .         .     .  «„,-,QvollTr' 

Symptoms.-These  somewhat  resemble  those  of  OP^^^"^' /^^^^^^f^^J 
consiftin^  at  first  of  a  pleasurable  excitement  of  the  -^^^j  giddiness  a^^^ 
sleepiness  soon  supervene,  followed  in  fatal  cases  by  coma  and  collapse. 
The  following  is  a  fairly  typical  case  : — 

The  patient,  a  boy,  ^t.  12,  took  a  dose  of  the  ^^^^'^^^l^''' .f"^'^^' ^^^^ 
ture)  an5  in  a  few  mlilutes  said  he  felt  a  burning  pam  m  the  pit  of  his  stomach  ana 
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soon  became  strange  in  his  manner,  sajnng  that  his  legs  were  jumi)ing  about  and 
that  he  heard  a  ticking  like  a  watch,  that  he  saw  the  room  on  tire  and  the  pictui-ea 
falling  down,  etc.  On  admission  to  the  hospital  he  looked  extremely  ill,  very  pale, 
anxious,  and  distressed.  He  comijlainod  of  no  pain,  but  he  was  much  collapsed. 
His  pidse  was  1 20,  being  scarcely  perceptible  at  the  wrist ;  the  pupils  were  dilated, 
but  acted  sluggishly  to  light.  He  was  at  once  laid  on  a  couch,  was  covered  with 
blankets,  and  was  given  two  drachms  of  brandy  in  hot  water,  and  immediately 
after  this  ten  grains  of  citric  acid  in  syrup  of  lemon.  A  blister  was  applied  to  the 
nape  of  the  neck.  He  soon  began  to  revive,  his  colour  imj)roved,  and  in  about 
two  and  a  half  hours  he  had  recovered  and  said  that  he  felt  quite  well — his 
headache  had  gone  and  he  was  able  to  walk  back  to  his  home  {Lancet,  2,  1896, 1078). 

Or  the  following,  from  six  grains  of  the  extract : — 

A  few  weeks  ago  I  was  called  about  11  p.m.  to  see  a  young  woman  who  had,  it 
was  alleged,  "gone  out  of  her  mind."  I  thought  at  first  I  had  to  do  with  aa 
ordinary  hysterical  fit,  but  closer  observation  convinced  me  that  although  the 
S3Tnptoms  were  a  cm-ious  caricatui-e  of  some  hysterical  attacks  there  were  other 
symptoms  that  made  such  a  diagnosis  untenable.  Fits  of  laughter  and  incoherent 
ravings  alternated  with  comparatively  lucid  intervals.  She  complained  of  various 
hallucinations  and  delusions,  chief  of  which  were  a  complete  perversion  of  the 
relations  and  lapse  of  time  and  a  loss  of  identity.  She  was  now  herself,  now  again 
a  different  individual,  and  the  modifications  of  her  behaviour  in  relation  to  her  dual 
personality  were  grotesque.  I  was  entirely  at  a  loss  as  regards  the  cause  of  the 
patient's  condition  until  her  mother  volunteered  that  she  had  been  taking  Indian 
hemp.  Like  many  other  fooHsh  people  they  had  purchased  a  book  on  family 
medicine.  The  girl  had  suffered  severely  from  headache  for  some  time  and  after 
consulting  the  book  they  pitched  upon  Indian  hemp  as  the  likely  remedy.  A  local 
chemist  made  them  a  dozen  pills,  each  containing  one-half  grain  of  the  extract. 
The  girl  took  one  with  no  relief,  then  two  with  a  similar  effect.  She  then  concluded 
that  they  were  "a  fraud"  and  to  demonstrate  it  swallowed  the  remaining  nine 
with  the  result  that  I  found  her  four  hours  after  in  the  above-mentioned  condition. 
I  administered  strong  coffee  and  gave  her  a  few  doses  of  strychnine,  and  she  quite 
recovered  on  the  following  day.    (Baxter-Tyrie,  Lancet,  2,  1897,  p.  1452.) 

Treatment. — The  same  as  for  opium  (Mann). 

Post-mortem  Appearances. — Nothing  in  any  way  characteristic. 

Cases. — The  editor  is  unable  to  find  a  fatal  case  recorded.  The 
two  following  are  of  interest  from  the  smallness  of  the  doses  that 
caused  the  symptoms,  seven  minims,  and  twenty-four  minims  in  two 
separate  doses  respectively  : — 

A  lady,  set.  30,  suffered  from  symptoms  of  poisoning,  following  a  dose  of  only 
seven  mrnuns  of  the  ordinary  tincture.  After  taking  this  quantity  in  a  mixture 
she  became  drowsy,  her  vision  was  dimmed,  she  >as  sick,  had  great  thirst  with 
dryness  of  the  fauces,  and  slept  heavily.  Four-  houi-s  after  she  had  taken  the  tinc- 
ture, she  was  still  m  a  state  of  narcotism,  very  drowsy  and  not  easily  roused  The 
pupils  were  fully  ddated,  the  eyes  suffused,  the  tongue  dry,  and  the  pulse  small 
and  quick.  The  symptoms  were  foUowed  by  profuse  perspiration.  The  next  day 
the  symptoms  had  disappeared  with  the  exception  of  some  dryness  of  the  mouth  and 
fevenshness  {Lancet,  2,  1871,  493). 

In  June,  1897,  I  saw  a  patient,  aged  thii-ty-three  years,  who  complained  much 
of  an  attack  of  migrame.  She  had  at  different  times  tried  various  methods  of  treat- 
ment without  much  benefit  in  alleviating  the  attack.  I  ordered  her  a  mixture 
containing  ten  grains  of  strontium  bromide  and  twelve  minims  of  the  tincture  of 

Stti  o  T    'Y""'  ^^^^'y  till  the  pain  was 

relieved  or  ua,til  four  doses  had  been  taken.  After  the  first  dose  she  felt  much 
better  and  went  out  to  make  some  pm-chases.  On  retui-ning,  about  four  hom-s 
after  taking  the  first  dose,  she  took  a  second  dose  ;  within  a  fS^  minutes^he  felt 
a  strange  feelmg  and  an  uiclmation  to  jump  down  the  stairs.  This  she  knew  was 
absurd  so  she  clung  to  tho  bannister;  she  then  went  into  her  room  and  to  bed 

but'a'  "Z"^tl;JJr^  ?  ?  J'^J--  state  quite  conscious! 

out,  as  she  said  herself,  unable  to  control  herself ;  she  talked  iucessantlv  and 
assui-ed  me  that  she  had  such  a  good  story  to  tell  me.  etc.    Her  eyes  weTMS 
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and  the  pupils  were  slightly  dilated,  but  they  reacted  to  light ;  her  pulse  was  full 
and  soft.  She  mentioned  that  she  had  a  creeping  sensation  in  her  arms  and  legs. 
As  it  was  more  than  an  hour  since  she  had  swallowed  the  medicine  and  the 
symptoms  were  not  lu'gent  I  did  not  administer  an  emetic,  but  gave  her  some 
strong  black  coffee,  and  assured  her  that  she  would  be  quite  well  in  a  short  time. 
In  about  half  an  hour  she  became  qtuet,  and  she  then  slept  for  an  hour,  on  awaking 
being  quite  herself.    (Eoche,  Lancet,  2.  1898,  p.  1701.) 

Poisoning  by  Capsicum  minimum  (Cayenne  Pepper). 

A  medical  botanist  was  charged  with  having  caused  the  death  of 
a  boy,  £et.  15,  by  administering  to  him  dangerous  medicines  {R.  v. 
Stevens,  C.  C.  C,  May,  1864).  The  boy  was  suffering  from  diseased 
hip-joint,  and,  after  taking  the  medicines  prescribed  by  the  j)risoner, 
he  died.  Letheby  examined  the  stomach,  and  found  in  it  patches  of 
inflammatoi-y  redness,  such  as  would  be  produced  by  an  irritant.  He 
could  detect  no  poison,  but  simply  bilious  matter  mixed  with  cayenne 
pepper.  The  mixture  prescribed  by  the  prisoner  contained  this 
pepper,  which  the  witness  considered  to  be  injurious  to  a  person  in 
the  condition  of  deceased.  The  prisoner  was  acquitted,  the  connection 
of  the  death  of  deceased  with  his  act  not  being  proved. 

In  small  quantities,  this  is  a  well-known  stimulant  and  a  useful 
condiment  and  medicine.  It  has  a  hot,  fiery  taste,  which  lasts  for  a  long 
time.  It  is  a  powerful  stimulant,  and  in  large  doses  produces  a  feeling 
of  heat  in  the  throat,  difficulty  of  swallowing,  pain  in  the  stomach, 
and  inflammation  of  the  gullet  and  stomach.  Locally  apphed  it 
causes  redness  and  even  blistering  of  the  skin.  (Wibmer,  "  Arznei- 
mittel,"  art.  "  Capsicum").  There  is  no  undoubted  instance  recorded  of 
its  having  proved  fatal.  It  owes  its  irritant  properties  to  an  acrid 
resin  (capsicin).  From  five  to  ten  grains  of  the  powder  is  considered 
to  be  a  medicinal  dose. 

Guinea  Pepper,  known  as  grains  of  paradise,  is  popularly  con- 
sidered to  be  highly  noxious;  but  there  are  no  facts  to  justify  this 
view.    This  kind  of  pepper  is  an  aromatic  condiment. 

Poisoning  by  Chailletia  toxioaeia. 

The  following  case,  reported  B.  M.  J.,  1,  1904,  p.  1814,  by 
Dr.  Renner,  is  inserted  for  corroboration  by  subsequent  cases  that 
may  occur. 

J.,  a  Mendi  labourer,  aged  about  twenty-foui-  years,  was  admitted  on  the 
morning  of  November,  18th,  1903,  at  10  a.m.  He  could  not  speak  English  fluently, 
and  the  following  history  was  obtained  from  his  friends. 

On  the  morning  of  November  18th,  1903,  some  fish,  on  which  had  been 
sprinkled  the  powdered  fi-uit  of  the  ratsbane  for  the  purpose  of  kdlmg  rats,  havmg 
been  given  to  him  to  throw  away,  he  ate  the  largest  portion  of  it.  In  about  hail 
an  hour  afterwards  he  had  vomiting  foUowed  by  looseness  of  the  bowels  and 
general  trembling.  On  his  admission  into  hospital  about  10  a.m.  tie  again 
vomited,  and  his  condition  then,  as  described  by  himself  through  an  mterpreter 
was  as  follows :  "He  was  feeling  very  weak  and  unable  to  walk,  Ins  legs  were 
dead,  he  was  losing  power  over  his  arm,  and  he  was  feeling  very  bad.  un 
examination  in  the  ward  it  was  found  that  the  patient  was  suffenng  from  paralysis 
of  the  lower  extremities.  The  tendon  reflexes  were  aboHshed.  There  was  marked 
hypertethesia  of  the  inner  side  of  the  thigh  and  legs.  Eii-m  pressure  ot  tke 
muscles  of  the  calves  gave  unusually  severe  pain.  The  action  of  the  bladder  and 
rectum  remained  undistui-bed.  Although  the  pupils  were  normal  yet  the  patient  s 
v^'sion  was  not  acute.    There  was  some  want  of  co-ordinating  power  in  tlie  muscles 
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of  the  upper  extremities.  The  power  of  deglutitiou  was  not  affected.  The 
patient's  condition  was  stationary  for  about  a  fortuiglit,  when  signs  of  improvement 
began,  and  this  continued  gradually  luitil  January  22ud,  1904,  when  he  was 
discharged  with  only  a  slight  inability  to  walk. 

The  case  is  unique,  as  it  is,  I  believe,  the  first  instance  of  poison  by  ratsbane  in 
man  which  is  recorded.  The  symptoms  observed  in  this  case  have  been  observed 
in  sudden  cases  of  paralysis  of  the  lower  extremities  in  young  persons  of  both  sexes 
and  of  various  ages,  but  especially  in  those  between  the  ages  of  twenty  to  forty. 

The  origin  of  this  disease  has  been  veiled  in  great  obscui-ity,  even  experienced 
medical  men  have  been  baffled  in  their  eiforts  to  discover  it.  The  disease  has 
generally  been  regarded  as  mysterious  by  the  people.  For  the  country  doctors, 
who  have  the  true  knowledge  of  the  cause  of  the  disease,  keep  it  a  secret, 
attributing  it  to  some  mysterious  influence  of  the  devil  or  to  witchcraft  or 
something  occult,  and  thereby  make  much  profit  from  theii-  knowledge,  and  wield 
great  power  over  the  masses. 

There  is  now  no  doubt  in  my  mind  that  the  many  cases  of  sudden  illness 
resulting  in  paralysis  are  due  to  poison  by  the  ratsbane,  and  the  numerous  deaths 
commonly  reported  to  be  from  poison  may  also  be  attributed  to  the  effective  use  of 
this  substance.  The  sjonptoms  observed  in  the  domestic  animals  when  under  the 
influence  of  this  poison  are  the  same  as  in  man.  Cats  and  dogs  which  may  happen 
to  be  poisoned  by  eating  fish  sprinkled  with  the  powdered  fruit  show  in  a  few 
minutes  great  distress,  have  vomiting,  rush  about  frantically,  and  their  legs  soon 
become  paralysed.  They  then  lie  down  helplessly,  breathing  quickly,  the  forearm 
twitchmg  and  quivering ;  they  ultimately  die,  apparently  from  paralysis  of  the 
respiratory  muscles. 

This  poison  is  derived  from  the  fruit  of  the  Chailletia  toxicaria,  natural  order 
Chailletiacae.  It  grows  in  West  Africa  and  South  America.  In  Sierra  Leone  it  is 
commonly  called  "  broke  back,"  from  its  effect  in  producing  paralysis  of  the  lower 
limbs.  In  the  Hinterland  it  is  known  by  the  Mendis  as  "  magbevi,"  and  bv  the 
Timnes  as  "  manuch." 


Poisoning  by  Chelidonium  majus. 

Source  and  Method  of  Occurrence.— The  plant  is  a  fairly 
common  English  wild  flower  belonging  to  the  natural  order  Papa- 
veracese.  It  occurs  in  nearly  every  county  of  the  British  Isles.  The 
tollowing  case  is  taken  from  the  daily  papers  in  1904.  The  editor 
was  acquainted  with  a  gentleman  interested  in  the  case,  and  is  able  to 
conhrm  the  account  m  that  the  accident  did  occur  and  that  the  plant 
was  found  freely  growing  in  the  field ;  but  he  is  unable  to  confirna  the 
account  by  quoting  a  case  as  having  occurred  to  a  human  being,  though 
the  juice  IS  popularly  believed  to  be  irritating  to  the  skin,  and  the 
plant  has  been  suggested  as  a  local  application  for  the  cure  of  cancer. 
Vr.t  "Tr^^f  *  remarkable  case  of  poisoning  has  occurred  on  the  farm  of  Mr.  George 
Fieir  of  Littleworth.  Of  a  herd  of  twenty-two  valuable  pedigree  shorten  cattle 
five  have  died  under  suspicious  circumstances.  Mr.  H  0  Eeeks  vpfm-f^nl^ 
rore^TthT'cllT'hTd'b^^^^        l^istory  given  him  of  ?he^eSs\;£S 

of  the  field  was  then  made,  and  a  short  sVaich^i3;d  The  ™ 

pz^i^^z],s^  X  sis  ilf  ™  i-'o 

had  with  Mr.  Reeks,  we  eathoi  tLt  fl^<r?>ln,  m!o    i     T  ^  conversation  we  have 
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Poisoning  by  Cicuta  virosa  (Water  Hemlock). 

Source  and  Method  of  Occurrence. — The  water  hemlock,  or 
cowbane,  has  given  rise  to  several  iatal  accidents,  its  roots  having 
been  mistaken  for  parsnips.  The  whole  of  the  j)lant  is  poisonous ;  but 
the  roots  are  the  most  active,  especially  when  gathered  early  or  late 
in  the  year. 

Symptoms  and  Effects. — The  symptoms  produced  by  the  roots 
are  giddiness,  dimness  of  sight,  headache,  and  difficulty  of  breathing. 
There  is  burning  pain  in  the  stomach,  with  vomiting,  and  these 
symptoms  are  accompanied  by  heat  and  dryness  of  the  throat.  Con- 
vulsions have  been  observed  to  precede  death.    In  the  cases  of  three 
children,  who  died  in  convulsions  from  this  poison,  Mertzdorff  found 
an  injected  state  of  the  mucous  membrane  of  the  stomach,  with  redness 
of  the  air-passages,  as  well  as  of  the  stomach  at  the  cardia  and  pjdorus. 
The  vessels  of  the  brain  and  the  sinuses  were  filled  with  dark  liquid 
blood  (Wibmer,  "  Cicuta,"  p.  119).    In  a  fatal  case  which  occurred  to 
Wepfer,  the  patient,  a  man,  tet.  20,  who  had  eaten  a  large  quantity  of 
the  root,  was  found  with  his  face  swollen  and  his  eyes  projecting.  He 
breathed  with  great  difficulty,  and  foamed  at  the  mouth.     He  was 
seized  with  a  severe  epileptic  fit :  his  limbs  assumed  a  tetanic  stiffiiess, 
and  there  was  spasmodic  breathing.    He  was  quite  unconscious,  and 
soon  died.    The  only  marked  appearances  were  fluidity  of  blood,  and 
patches  of  redness  on  the  mucous  membrane  of  the  stomach  (Wibmer, 
loc.  cit).    A  man  ate  a  portion  of  the  root  of  this  plant  in  a  cooked 
state.    It  had  a  sweetish  taste,  and  was  of  the  colour  of  a  parsnip. 
Half  an  hour  after  his  dinner  he  felt  giddiness,  and  great  dryness  of 
the  throat.     He  walked  home  with  great  difficulty,  his  legs  being 
very  unsteady,  and  all  surrounding  objects  appeared  to  him  as  if  they 
were  advancing  or  receding.    In  about  an  hour  and  a  half  the  legs 
were  paralysed,  the  arms  benumbed,  and  their  movements  weak  ;  the 
face  was  anxious  and  flushed,  and  he  had  an  apprehension  of  death. 
The  skin  was  warm  and    dry— the    pulse   90.     An  emetic  was 
given.    In  two  hours  he  was  able  to  stand,  and  with  difficulty  walked 
across  the  room.    He  passed  much  urine,  and  had  hallucinations.  In 
seven  hours  the  legs  were  cold,  pupils  dilated,  skin  and  throat  dry, 
with  occasional  delirium.    There  was  no  purging.    In  two  daj's  he 
recovered  {Lancet,  1871,  2,  p.  396).    In  the  Pharm.  Jour,  for  June, 
1872  p  1063,  two  fatal  cases  are  reported.    The  boys  ate  the  roots, 
supposing  them  to  be  wild  celery.    Symptoms  of  poisoning  soon  came 
They  suftered  from  severe  convulsions,  with  trismus  (lock-jaw> 


on 

before  death 


Poisoning  by  Cinnamomum  camphora. 
Source  and  Method  of  Occurrence.— Camphor  is  a  natural 

product  from  the  plant  Cinnamomum  camphora.  Attempts  have  been 
made  with  more  or  less  success  to  produce  it  artificially,  it  has  never 
been  used  for  homicidal  purposes,  accident  (and  ?  suicide)  account^  tor 
all  the  cases  recorded.  , 

Toxicity  and  Fatal  Dose.— Camphor  cannot  be  said  to  be  a 
very  poisonous  substance.  It  acts  by  first  stimulating,  and  later 
exhausting  the  cardiovascular  and  respiratory  centres. 
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The  smallest  recorded  dose  in  an  adult  that  has  caused  alarming 
symptoms  is  twenty  grains,  and  thirty  grains  have  proved  fatal  to  an 
infant  of  eighteen  months. 

Symptoms. — In  the  cases  that  have  been  observed,  its  effects 
were  somewhat  varied,  but  as  a  rule  were  tolerably  uniform. 

A  woman  swallowed  about  twenty  grains  of  cami^hor  dissolved  in 
rectified  spirit  of  wine  mixed  with  tincture  of  myrrh.  In  half  an  hour 
she  was  suddenly  seized  with  languor,  giddiness,  partial  loss  of  sight, 
delirium,  numbness,  and  tingling  and  coldness  of  the  extremities,  so  that 
she  could  hardly  walk.  The  pulse  was  quick  and  respiration  difficult, 
but  she  suffered  no  pain  in  any  part.  On  the  administration  of  an 
emetic,  she  vomited  a  yellowish  liquid  smelling  strongly  of  camphor. 
In  the  evening  the  symptoms  were  much  diminished,  but  she  had 
slight  convulsive  fits  during  the  night.  The  next  day  she  was  con- 
valescent ;  the  difficulty  of  breathing,  however,  continued  more  or  less 
for  several  weeks.  This  is  the  smallest  dose  of  camphor  which 
appears  to  have  been  attended  with  serious  symptoms  in  an  adult. 
An  infant  of  fifteen  months  died  from  the  effects  of  some  cam- 
phorated oil  given  to  it  by  mistake.  Convulsions  ensued,  and  death 
took  place  in  thirteen  hours.  Three  cases  of  poisoning  by  camphor 
are  reported  by  Schaaf,  one  of  which  proved  fatal.  A  woman  gave 
about  tliirty  grains  (half  a  teaspoonful)  of  powdered  camphor  to  each 
of  her  three  children  as  a  vermifuge.  Two  of  the  children  were 
respectively  of  the  ages  of  three  and  five  years  ;  the  third  was  an 
infant  aged  eighteen  months.  The  first  symptoms  were  paleness  of 
the  face,  with  a  fixed  and  stupid  look.  Delirium  followed,  with  a 
sense  of  burning  in  the  throat,  great  thirst,  vomiting,  purging,  and 
convulsions  ;  and  in  one  child  the  convulsions  were  most  violent.  The 
two  elder  children,  after  suffering  thus  for  three  hours,  fell  into  a 
comatose  sleep,  and  on  awaking  the  symptoms  passed  oft".  The  infant 
died  m  seven  hours,  not  having  manifested  any  return  of  consciousness 
from  the  first  occurrence  of  convulsions  (Jour,  de  Cliim.  Med.,  1850, 
p.  507),  The  severity  of  the  symptoms  is  fuUy  explained  by  the  large 
quantity  administered  and  the  age  of  the  children.  In  a  dose  of  one 
di-achm  given  in  a  clyster,  camphor  produced  alarming  symptoms 
{Med.  Gaz.,  vol.  48,  p.  552).  In  one  case  {Med.  Gaz.,  vol.  11  p  772) 
120  grains  were  taken  by  a  physician,  and  all  that  he  experienced  was 
lightness  m  the  head  with  great  exhilaration.  There  was  no  derange- 
ment of  the  stomach  or  bowels.  He  slept  profoundly  for  some  hours 
and  awoke  very  weak  and  exhausted.  He  also  perspii-ed  greatly  during 
sleep  It  IS  difficult  to  draw  any  conclusion  from  this  case,  as  the 
quantity  taken  was  conjectural,  and  the  patient  was  not  seen  by  any 
pei;son  while  labouring  under  the  effects  of  the  poison.    A  soldier 

effect  On  the  fifth  day  he  suffered  from  great  pain  and  a  burning 
sensation  m  the  stomach.  His  head  was  painful :  Siere  was  gidZess^ 
with  an  incessant  desire  to  walk  about,  although,  like  a  drunken  man^ 
he  could  hardly  keep  on  his  legs.  He  soon  felUompletelfins  i  sible- 
matid  ^'^y  ^«"^'^^1^^^>  am  ti  e  pupils 

l^fp     In  twro?'Z         ""T  ^y  ^"  irresistible  desire^o 

85X2,p    L)      *  ''''''''''  Gaz., 
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In  1882,  a  man  was  admitted  into  Guy's  Hospital,  after  having 
swallowed  about  five  fluid  ounces  of  soap  liniment.  This  quantity  would 
contain  150  grains  of  camphor.  His  skin  Avas  cold  and  clammy. 
The  pupils  were  dilated,  and  did  not  respond  to  light.  He  was  quite 
unconscious,  and  the  conjunctiva  of  the  eye  was  insensitive  to  touch; 
the  jaws  were  tightly  set.  The  limbs  were  relaxed,  but  became  rigid 
when  handled.  Pulse  120.  The  respirations  were  stertorous,  and 
twenty  per  minute.  An  emetic  had  been  successfully  administered  to 
the  patient  before  his  admission.  The  stomach-pump  was  then  applied 
with  difficulty,  in  consequence  of  the  rigidity  of  the  jaw  ;  and  only  a 
small  quantity  of  mucus  and  a  few  scraps  of  food  were  recognised 
in  the  fluid  removed.  The  temperature  was  2°  F.  below  the  normal. 
A  subsequent  attempt  to  administer  castor  oil  failed,  as  he  was  unable 
to  swallow.  Five  hours  after  his  admission  consciousness  returned. 
He  vomited,  had  very  little  muscular  power,  and  fell  on  attempting  to 
leave  his  bed.  Ten  hours  after  admission  the  skin  was  hot  and 
dry,  the  pupils  were  still  dilated,  the  pulse  108,  the  respirations  very 
rapid  (thirty-eight),  and  though  conscious  he  was  drows3\  The  tongue 
was  dry,  brown,  and  tremulous.  Muscular  rigidity  had  disappeared. 
He  now  made  a  I'apid  recover^'. 

Treatment. — Must  be  conducted  on  general  principles  (vide 
pp.  856  ct  scq.). 

Post-mortem  Appearances. — Nothing  characteristic  except  the 
smell. 

Analysis. — There  appear  to  be  no  specific  tests  for  camphor 
better  than  its  smell,  taste,  and  familiar  physical  properties. 

A  case  of  poisoning  by  camphor  would  be  recognised  by  the  odour 
of  the  breath,  a  symptom  which  would  attract  the  attention  of  a 
uon-professional  person.  The  presence  of  this  substance  in  the 
stomach  would  be  at  once  indicated  by  its  odour  (vide  also  "  Brit. 
Pharm.,"  1898). 

Cases.— An  instance  is  recorded  by  Berkholz  {Petersburg  Med.  Woch.)  of  recovery 
of  a  young  girl  who  had  taken  fifteen  grammes  of  camphor,  suspended  in 
water.  After  washing  out  the  stomach,  chloral  and  potassium  bromide  were 
administered  as  antidotes,  the  cure  being  complete  in  a  few  days.  Toxic  symptoms 
in  this  case  did  not  supervene  until  after  the  lapse  of  two  hours,  when  intense 
cephalalgia,  vomiting,  convulsions,  and  coma  supervened,  the  respiration  being 
rapid  and  the  pvdse  full.  Eecovery  is  attributed  to  the  fact  that  before  taking  the 
dose  the  patient  had  partaken  of  a  full  meal,  largely  composed  of  carbohydrates, 
which  may  have  f  oi-med  in  the  intestines  the  non-toxic  glyco-camphoric  acid.  The 
author  recommends  the  use  of  large  doses  of  sugar  as  an  antidote  {Btdl.  Comm., 
27,  35,  p.  1 ;  Pharm.  Jour.,  1899,  p.  492). 

The  following  from  the  B.  M.  J.,  1,  1898,  p.  299,  is  a  somewhat 
unusual  case,  reported  by  Dr.  Wilkinson  : 

A  Chinese  cooUe's  wife  brought  a  Uttle  gii-1,  aged  five  years,  to  my  surgery,  and 
gave  the  foUowing  history:  "  By  mistake  the  child  had  been  given  hall  a  (Ohmese) 
teacupful  of  crude  camphor  oil  instead  of  tea."  This  oH  is  used  by  the  natives  as  a 
preventive  for  mosquito  bites,  and  contains  from  40  per  cent,  to  oO  per  cent,  ot 
ciwstallisable  ding  which  precipitates  after  standing  for  several  days.  - 

The  mother  informed  me  that  the  accident  had  occui-red  about  one  hoiu  and 
a-half  before  coming  to  me,  and  that,  directly  after  swaUowmg  the  oil,  the  child 
had  fallen  on  the  floor  in  convulsions,  which  lasted  twenty  minutes ;  the  eyes  were 
Avide  open,  the  face  Uvid,  hands  clenched,  feet  cold,  and  legs  outstretched,  iowards 
the  end  of  the  fit  the  patient  frothed  at  the  mouth  and  vomited,  but  the  ejecta  were 
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not  blood  stained.  After  vomiting  the  child  drank  half  a  cupful  of  water,  and  was 
then  brought  to  me.  '^Vhen  I  saw  it  it  had  just  vomited  slightly  for  a  second  time  ; 
it  looked  pale  and  languid,  and  was  apparently  nauseated.  The  pulse  was  a 
hundred,  the  temperature  not  taken. 

I  immediatelj'  tried  to  promote  emesis  by  ipecacuanha,  and  after  pushing  the 
drug  succeeded  in  obtaining  very  free  and  repeated  results.  The  vomit,  beyond 
smelling  strongly  of  camphor,  presented  no  other  peculiarities,  and  was  quite  free 
from  blood. 

The  little  patient  soon  fell  asleep,  and  after  a  time  was  taken  home.  I  was 
informed  next  day  that  she  was  running  about  and  playing,  and  apparently  quite 
well. 

To  say  nothing  of  the  camphor  still  held  by  the  oil  in  solution  after  the  preci- 
pitate had  formed,  and  only  reckoning  the  quantity  by  weight  of  the  latter,  this 
child  must  have  swallowed  at  least  from  one  hundi-ed  grains  to  two  hundi-ed  grains 
of  pm-e  drug ! 

For  a  case  with  very  severe  collapse  after  eating  three  drachms  of 
pm-e  camphor,  vide  B.  M.  J.,  2,  1895,  p.  660, 


Poisoning  by  Citrullus  Colocynthis  (Colocynth). 

Colocynth  has  occasionally  produced  death,  preceded  by  symptoms 
of  gastric  and  intestinal  irritation,  and  excessive  purging.  It  is  also 
perhaps  occasionally  used  for  procuring  abortion.  Christison  recorded 
the  death  of  a  young  woman  from  a  teaspoonful  and  a  half  of  the 
powdered  pulp.  Roques  states  that  less  than  sixty  grains  of  the 
powder,  in  decoction,  has  proved  fatal  ;  whilst  recovery  has  taken 
place  after  three  times  that  amount  (Husemann,  "  Handb  d 
Toxicol.,"  p.  625).  -LLHiiuu.  a. 

Poisoning  by  Clavioeps  purpurea  (Ergot). 

Source  and  Method  of  Occurrence.-" Ergot"  as  commonly 
seen  m  gram  is  the  grain  of  rye,  spoilt  and  permeated  through  and 
through  with  the  threads  of  a  fungus  (Claviceps  purpurea),  so  that  the 
gram  is  practically  composed  of  the  fungus. 

Ergot  has  long  enjoyed  a  reputation  for  its  action  upon  the  uterus 
(its  action  IS  essentially  that  of  causing  tmstriped  muscle  to  contract 
therefore  powerfully  aifects  the  uterus,  consisting  as  this  organ  does 
almost  entirely  of  unstnped  muscle)  and  hence  is  a  favourite  druc  to 
administer  for  the  purpose  of  procuring  abortion,  and  a  large  nun?ber 
of  cases  of  poisoning  by  it  have  given  rise  to  criminal  charges  f o  ■ 


Ibbb,  1,^221).    For  Its  use  m  abortion  vide  pp.  169  ct  sea. 

Toxicity  and  Patal  Dose.— The  active  principles  unon  wh,Vl, 
ergot  depends  for  its  action  are  even  now  not  thm-oi^/ly  .SsTood ! 
ergotm,  ergotmin,  cornutme  (Robert)  and  sclerotic  noi^  bo  i 
had  ascribed  to  them  great  activity  ("E.xtra  Phat pp'sA  l  ei  )tt 
to  whichever  of  them  the  honour  may  belong  it  oannnf  iT  ^^"^^ 
very  powerful  poison  so  far  as  life  is  concerned  '^^^^^f.^'^^. 
the  circumstances  under  which  it  is  given        '  ^'^^ 

The  medicinal  dose  of  the  powder  in  uterine  diseases  is  from  twenty 
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to  thirty  grains.  It  is  employed  in  a  larger  dose  (from  twenty  to  sixty 
grains  at  intervals  of  half  an  hour)  to  excite  uterine  action  either  for 
abortion  or  parturition.  The  dose  of  the  tincture  is  half  a  drachm  ; 
this  is  equivalent  to  seven  grains  of  the  powder.  The  dose  of  the  liquid 
extract,  when  employed  for  the  purpose  of  exciting  uterine  action,  is 
half  a  drachm  every  half-hour  for  three  or  four  doses. 

The  minimal  fatal  dose  is  quite  unknown.  It  does  not  readily 
cause  death  in  one  large  dose,  but  its  fatal  operation  appears  to  be 
more  strikingly  developed  by  its  long-continued  use  in  small  or 
medicinal  doses. 

Symptoms. — These  must  be  divided  into  those  of  acute  poisoning 
by  the  drug,  and  those  of  the  chronic  efl'ects  of  eating  bread,  etc.,  made 
with  flour  containing  some  proportion  of  affected  flour.  In  doses  of  from 
half  a  drachm  to  two  drachms,  ergot  in  powder  has  caused  nausea, 
vomiting,  dryness  of  the  throat,  great  thirst,  aversion  from  food,  pain 
in  the  abdomen,  slight  purging,  pain  in  the  head,  stupor,  and  dilatation 
of  the  pupils.  For  the  symptoms  of  chronic  poisoning  by  ergot  the 
reader  is  referred  to  an  article  by  Prof.  Clifford  Allbutt,  published  in 
his  "  System  of  Medicine,"  vol.  2,  p.  793  et  seq.  The  symptoms 
essentially  consist  in  gangrene  due  to  disease  of  the  blood  vessels 
distributed  to  the  parts,  this  disease  in  turn  being  due  to  the  violent 
action  of  the  ergot  on  the  muscular  coat  of  the  arteries.  The  disease 
has  but  little  interest  for  the  medical  jurist,  concerning  rather  the 
medical  officer  of  health. 

Post-mortem  Appearances. — Nothing  at  aU  characteristic  in 
the  tissues,  but  particles  of  the  powder  may  be  seen. 

Analysis. — The  powder  of  ergot  has  a  faint  fishy  smell ;  this  is 
specially  observed  when  it  is  rubbed  with  a  solution  of  potash.  This 
alkali  dissolves  it  in  part,  and  the  solution  acquires  a  dingy-red  colour. 
In  the  form  of  tincture,  alcoholic  or  ethereal,  the  peculiar  fishy  odour 
of  the  extract  when  treated  with  potash  is  well  marked.  This  is  owing 
to  the  liberation  of  trimethylamine.  It  may,  however,  be  concealed  by 
other  odours.  Sometimes  small  particles  of  ergot,  presenting  a  pink- 
red  colour  in  the  dark  external  coat,  may  be  detected  in  the  sediment 
by  the  microscope.  When  ergot  has  been  taken  in  powder,  fragments 
of  it  may  be  found  scattered  over  the  lining-membrane  of  the  stomach 
or  bowels  ;  these  may  be  identified  by  the  characters  described.  The 
ethereal  tincture  of  ergot,  evaporated  to  an  extract,  yields  a  yellowish- 
coloured  oil,  which,  if  any  of  the  colouring  matter  of  ergot  is  present, 
acquires  a  reddish  colour  when  heated  with  a  solution  of  potash.  It 
also  evolves  a  fishy  odour  of  trimethylamine. 

The  colour  produced  by  potash  or  other  alkalies,  with  ergot  of  rye, 
is  purely  a  pigment  reaction,  and  therefore  only  occurs  when  any  portion 
of  the  coloured  coat  of  the  ergot  is  present.  As  the  pigment  is  not 
soluble  in  alcohol  and  ether,  the  action  of  alkalies  upon  the  residues 
of  these  solutions  is  sometimes  negative.  In  old  and  damaged 
preparations  the  fat  is  rancid,  and  the  fatty  acid  may  dissolve  a  portion 
of  the  coloured  pigment,  which  will  then  be  turned  of  a  rose  -  or 
carmine-red  colour  by  alkahes.  A  fresh  specimen  will  give  nothing  to 
ether  that  will  be  coloured  by  the  addition  of  an  alkah.^  On  the 
chemical  and  microscopical  properties  of  ergot,  see  Horn's  Viertel- 
jahrsschr.,  1866,  1,  231. 
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It  is  not  probable  tliat  a  sufficient  quantity  of  tbis  substance  will 
be  found  in  the  body  of  a  person  to  whom  it  is  alleged  to  have  been 
given,  to  allow  of  the  separation  of  any  of  the  active  principles.  The 
medical  jurist  must  rely  upon  the  ph3'sical  properties  of  the  fungus  if 
he  can  obtain  any  of  it.  A  spectroscopic  examination  of  the^  red 
alkaline  solution  of  colouring  matter  presents  nothing  characteristic. 
Old  samples  smell  strongly  of  ammonia,  and  contain  acari  (mites). 
The  procedures  described  on  p.  374  should,  nevertheless,  be  undertaken. 


Poisoning  by  Cooculus  Indicus  (Levant  Nut). 

Source  and  Method  of  Occurrence. — This  is  the  fruit  or  berry 
of  the  Anamirta  Cocculus  {Levant  NiU),  imported  from  the  East  Indies. 
The  berry  contains  from  1  to  2  per  cent,  of  a  poisonous  principle 
(Picrotoxin).  The  shell  or  husk  contains  no  picrotoxin,  but  a  non- 
poisonous  principle  called  menispermin.  The  seeds,  in  powder  or 
decoction,  give  rise  to  nausea,  vomiting,  and  griping  pains,  followed  by 
stupor  and  intoxication.  There  are  only  two  well-authenticated 
instances  of  this  substance  having  jsroved  fatal  to  man.  Several  men 
suffered  from  this  poison  in  1829,  near  Liverpool ;  each  had  a  glass  of 
rum  strongly  impregnated  with  cocculus  indicus.  One  died  that 
evening;  the  rest  recovered  (Traill's  " Outlines  "). 

Porter,  ale,  and  beer  have  owed  their  intoxicating  properties  in 
some  instances  to  a  decoction  or  extract  of  these  berries.  The  fraud 
was  formerly  perpetrated  by  a  low  class  of  publicans.  They  reduced 
the  strength  of  the  beer  by  water  and  salt,  and  then  gave  to  it  an 
intoxicating  property  by  means  of  this  poisonous  extract.  A  medical 
man  consulted  the  author  some  years  since,  in  reference  to  the  similarity 
of  cerebral  symptoms  suffered  by  several  of  his  patients  in  a  district  in 
London.  It  was  ascertained  that  they  were  supplied  with  porter  by 
retail  from  the  same  house.  Cocculus  indicus  is  sometimes  used  by 
robbers  to  intoxicate  their  victims,  and  to  this  form  of  intoxication  the 
term  "hocussing"  is  apphed. 

Cocculus  indicus  has  been  frequently  used  for  the  malicious 
destruction  of  fish  and  game.  In  one  instance  referred  to  the  author, 
there  was  reason  to  believe  that  270  young  pheasants  bad  been  poisoned 
by  grain  soaked  in  a  decoction  of  this  substance.  Barber's  poisoned 
wheat  for  the  destruction  of  birds  owes  its  poisonous  properties  to 
cocculus  indicus  (Horsley). 

Symptoms. — The  effects  produced  by  this  drug  ore  remarkable : 
there  is  a  strong  disposition  to  sleep,  and  at  the  same  time  wakefulness. 
There  is  a  heavy  lethargic  stupor,  with  a  consciousness  of  passing 
events,  but  a  complete  loss  of  voluntary  power.  It  is  a  kind  of  night- 
mare feeling,  altogether  different  from  healthy  sleep.  Of  the  second 
case  above,  the  following  details  have  been  published.  A  boy,  tet.  12, 
was  persuaded  by  his  companions  to  swallow  forty  grains  of  a"  composi- 
tion used  for  poisoning  fish.  It  contained  cocculus  indicus.  In  a  few 
minutes  he  perceived  an  unpleasant  taste,  with  burning  pain  in  the 
gullet  and  stomach,  not  relieved  by  frequent  vomiting,  and  pain 
extending  over  the  whole  of  the  abdomen.  In  spite  of  treatment,  a 
violent  attack  of  gastro-enteritis  supervened,  and  there  was  much 
febrile  excitement,  followed  by  delirium  and  purging,  under  which  the 
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patient  sank  on  the  nineteenth  day  after  taking  tlie  poison.  On 
inspection,  the  vessels  of  the  pia  mater  were  congested  with  dark- 
colonred  liqnid  blood.  There  was  serious  effusion  in  the  ventricles  of 
the  brain,  and  the  right  lung  was  congested.  In  the  abdomen  there 
were  all  the  marks  of  peritonitis  in  an  advanced  stage.  The  stomach 
was  discoloured,  and  its  coats  were  thinner  and  softer  than  natural 
(Canstatt's  Jahreshericht,  1844,  5,  298). 

Analysis. — One  method  of  detecting  this  poison  in  alcoholic 
liquids  consists  in  distilling  off  the  alcohol,  and  then  testing  the  extract 
hy  ph3'siological  or  chemical  processes.  The  extract  containing  cocculus 
indicus  is  intensely  bitter,  and  soon  produces  in  an  animal  peculiar 
symptoms.  One-twentieth  of  a  grain  of  picrotoxin  kills  rabbits  with 
peculiar  opisthotonic  convulsions.  Fishes  when  immersed  in  water 
containing  this  substance  make  strange,  sinuous  movements,  and  fall 
powerless  on  the  side  {B.M.J.,  1875,  March  27th,  et  seq.).  Eober 
found  that  frogs  are  affected  with  tonic  and  clonic  convulsions,  and  a 
peculiar  inspiratory  tetanus,  which  causes  an  inflated  state  of  the 
abdomen.  He  thinks  that  this  special  condition  is  characteristic  of 
the  administration  of  picrotoxin  to  these  animals.  For  some  remarks 
on  this  adulteration  of  beer  and  other  liquids,  and  a  process  for 
separating  the  poisonous  principle,  picrotoxin,  by  amylic  alcohol,  see 
Chem.  Neios,  March  12th,  1864,  p.  123. 

Picrotoxin. — The  poisonous  principle  of  the  berry  of  cocculus 
indicus  crystalHses  in  slender  hexahedral  prisms,  having  a  silky  lustre. 
It  is  soluble  in  150  parts  of  cold  water,  but  is  more  soluble  in  boiling 
water,  and  the  solution  has  a  very  bitter  taste.  When  heated  in  a 
tube,  picrotoxin,  Hke  digitalin,  evolves  an  acid  vapour.  Hydrochloric 
acid  dissolves  it  without  change  of  colour.  It  is  soluble  in  alcohol, 
ether,  chloroform,  and  in  amylic  alcohol.  Sulphuric  acid  imparts  to  it 
an  orange-yellow  colour,  which  becomes  violet,  passing  into  brown  on 
the  addition  of  a  minute  fragment  of  bichromate  of  potassium.  Strong 
nitric  acid  dissolves  it  without  any  change  of  colour.  Tannic  acid  and 
l)otassio-mercuric  iodide  do  not  precipitate  it  from  its  solutions.  When 
boiled  with  a  solution  of  potash  and  sulphate  of  copper,  it  reduces 
the  solution  somewhat  like  grape-sugar.  The  chemical  tests,  are, 
however,  imperfect. 

Langley  has  shown  that  picrotoxin  may  be  separated  from  many  ot 
the  poisonous  alkaloids  by  taking  advantage  of  its  peculiar  chemical 
properties.  It  does  not  combine  with  acids  to  form  salts,  but  readily 
with  bases.  Thus  water  containing  a  small  quantity  of  potash  will 
dissolve  one-sixth  or  one-eighth  part  of  its  weight  of  picrotoxm.  Water 
thus  alkalised  will,  it  is  well-known,  readily  yield  most  of  the  alkaloids 
to  ether,  when  this  liquid  is  shaken  with  the  solution  ;  but  if  the  liquid 
is  strongly  acidulated,  most  of  the  alkaloids  remain  combined  with  the 
acid,  while  the  ether  shaken  with  the  liquid  entirely  removes  the 
picrotoxin.  Thus,  in  examining  beer  supposed  to  be  adulterated  with 
cocculus  indicus,  the  liquid  should  be  acidulated  with  hydrochloric 
acid,  and  then  shaken  with  twice  its  volume  of  ether.  Ihe  ethereal 
solution  thus  obtained,  when  spontaneously  evaporated,  leaves  the 
picrotoxin  in  crystals.  Langley  states  that  by  this  process  he  has 
detected  so  small  a  quantity  as  l-750th  of  a  grain  of  picrotoxin  m  a  pint 
of  ale     The  stomach  of  a  cat  which  had  been  poisoned  was  treated 
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with  alcohol,  and  the  solution  evaporated  to  dryness.  Acidulated 
water  was  poured  on  the  residue,  and  the  picrotoxin"  with  some  organic 
matter  Avas  dissolved.  The  acid  liquid  was  shaken  with  ether,  and 
crystals  of  picrotoxin  were  obtained  by  the  evaporation  of  the  ethereal 
solution  (Pharm.  Jour.,  December,  1862,  p.  277).  It  is  supposed 
that  two  or  three  grains  would  be  a  fatal  dose  for  an  adult  person. 


Poisoning  by  Colchicum  autumnale. 

Source  and  Method  of  Occurrence.— The  corms  and  seeds  of 
the  plant,  known  as  Colchicum  autumnale,  are  both  in  official  use  in 
the  Pharmacopoeia.  The  plant  grows  in  England,  but  is  certainly  not 
common.  Its  flowers  are  showy,  and  it  would  be  risky  for  children  to 
eat  them,  but  practically  no  cases  are  recorded  of  this  form  of  accidental 
poisoning,  all  such  arising  from  the  injudicious  use  of  the  medicinal 
preparations.  The  only  criminal  case  the  editor  is  aware  of  is  the  one 
recorded  below  (Cases). 

Many  quack  remedies  for  gout  essentially  consist  of  parts  of  the 
plant.  Blair  s  Gout  Pills  consist  of  the  ground  corms  of  colchicum  A. 
man  aet.  50,  took  twenty-eight  of  these  pills  in  the  course  of  four  and 
a  halt  clays.  He  had  nausea,  giiping  pains  in  the  abdomen,  diarrhoea 
hiccough  and  vomitmg ;  followed  by  stupor,  convulsions,  twitchings' 
and  death  m  fourteen  days.  The  pills,  which  were  hard,  were  found 
1  n  qfi^S  ^-fifjs  of  a  grain  of  colchicine  (Lancet,  1881, 

1,  p.  ab8).     The  tincture,  five  to  fifteen  minims,  vinum,  ten  to  thirty 

t~  dtsfs!  ^  ^'^^  ^''^ 

Toxicity  and  Fatal  Dose.-The  toxicity  of  the  plant  is  due  to 
the  presence  in  it  of  a  poisonous  alkaloid-Coi/^^cm.-t^e  effects  of 
which  on  animals  are  similar  to  those  of  Veratrine  the  alkalmd 
existing  in  White  Hellebore.  y(i'ainne,  the  alkaloid 

It  is  difiicultto  estimate  the  fatal  dose,  but  judging  from  the  ahnv. 
coIcWcum"""He  Zl^""""^     Tf"^'  "  l">Jf  <>{  wine  of 

whom  wine  of  colchicum  had  hZl  ^^""^""g/^om  rheumatism,  for 
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feeble  pulse,  pain  in  the  stomach,  and  pain  in  the  forehead.  Inflamma- 
tion of  the 'stomach  supervened,  and  the  retching,  vomiting,  thirst 
and  pain  continued  for  three  days.  She  then  recovered  {Amer  Jour. 
Med  ScL,  January,  1857  ;  and  Brit,  and  For.  Rev.,  1857,  19,  499).  In 
other  cases  profuse  purging  has  been  the  most  proimnent  symptom 
followed  by  death  from  exhaustion  {Pharm.  Jour.,  J nly,  1861,  p.  45). 
In  one  instance,  in  which  two  ounces  of  the  wine  were  taken,  the 
symptoms  did  not  come  on  for  an  hour  and  a  half ;  they  were  then 
copious  vomiting  of  a  yellow  fluid,  severe  pain  in  the  abdomen  with 
great  tenderness,  tenesmus,  and  thirst.  The  patient  died  in  forty- 
eight  hours  without  being  convulsed  or  manifesting  any  signot  cerebral 
disturbance  (vide  also  Lancet,  1,  1903,  p.  1254). 

Treatment.— There  is  no  specific  antidote  to  colchicine,  and 
treatment  must  be  on  general  principles  {vide  pp.  356  et  seq.). 

prst-mortem  Appearances.-Nothing  characteristic  has  been 
found  but  signs  of  gastro-intestinal  irritation  are  sometimes  seen. 

Analvsis.-Colchicum,  in  the  form  of  tincture,  possesses  a  warm 
aromrc  Taste  and  a  peculiar  odour.  Colchicine  may  be  separat^^^ 
from  liquids  containing  it  by  a  process  similar  to  that  descubecl 

A  drop 'of 'nitric  acid,  S.G.  1-4,  brought  in  contact  with  colchicine 
m-oduces  a  v  olet  colour,  which  changes  to  browmsh-yellow.  One  part 
^  ammonium  vanadate  dissolved  in  two  hundred  parts  of  sniphunc 
acid  produces  a  green  coloration  (sometimes  very  evanescent,  and 
not  distinct  except  with  the  pure  alkaloid  ,  which  changes  to  a 
brownish-violet;  the  reagent  should  be  freshly  prepared.  The 
biownisn  vioiet,  ^^ot  afford  decisive  information;   the  con- 

firons^arled  at  b^^^  a  committee  of  French  experts,  who  were 
app^ed  to  [n  a  case\f  suspected  colchicine  poisoning,  were  ha 
ZeiltZ  on  animals  do  not  afford  the  means  of  determining  that 

Calet-?  — "Ir  having  been  tried  and  acquitted  for  an 
tases.    A  wouitt  ,  vitriol  a  man  with  whom  she  cohabited, 

attempt  to  poison  ^^^^^^^^^^^JIp?  son  C.  C.  C,  September,  1862)  of 
was  convicted  E  v.  f^^^^^'^^^^^  ^-.^  3,ddenly  while  nursed  by 
the  murder  of  a  Mis.  ^o^mes  wno  exhumed,  but  no 

the  prisoner  ^aS^^^^^  and  other  circum- 

poiBon  was  found  m  the  ^^^^^^^^ of  the  prisoner, 
Lnces,  as  well  ^l^^^^^^'^;^  ^  rourtraf  deceased  hL  been 
proved  to  the  satistacuou  ui  rnlchicum.  with  the 

istroyed  by  vegetable  P"-"".  J^as'^'ttj  "trhave  been  weU.. 
noxious  proper^  of  wb  ch  sb    wa    juo^  ,^ 

ItZrim^^'lXts  e-ilulr-in  Janua,v,  1860,  and  no 
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poison  was  detected.    8rd,  Mrs.  Atkinson,  wlio  died  in  October,  1860  : 
the  bod^'  was  exhumed  in  May,  1862,  and  no  poison  was  detected. 
4th,  Mrs.  Soames,  above  mentioned.    All  these  persons  died  speedily 
Avhile  in  a  state  of  health,  under  similar  symptoms,  and  without  any 
apparent  natural  cause  to  account  for  death.    The  symptoms  as  a 
whole  were  not  reconcilable  with  any  known  disease,  and  they  only 
appeared  after  the  prisoner  was  proved  to  have  administered,  under 
some  pretence  or  other,  food  or  medicine,  the   bottle  which  she 
employed  for  this  purpose  being  kept  locked  up  or  in  her  own 
possession.     The   motive  for  the   murder   in   each  case  was  the 
acquisition  of  property.     Two  other  attempts  at  murder,  which  failed, 
led  to  the  inference  that  colchicum,  either  in  wine  or  brandy,  was  the 
substance  which  this  woman  employed.    In  these  four  persons  the 
symptoms  were  as  nearly  as  possible  of  the  same  character— burning 
pam  m  the  throat  and  stomach,  intense  thirst,  violent  vomiting  and 
purging,  coldness  and  clamminess  of  the  skin,  excessive  depression, 
and  great  weakness.    The  pulse  was  small  and  weak,  and  death 
appeared  to  take  place  from  exhaustion,  without  convulsions  or  loss  of 
consciousness.    Of  these  persons,  one  died  on  the  second,  one  on  the 
fifth,  one  on  the  eighth,  and  one  on  the  fourteenth  day.    In  most  of 
the  cases  the  poison  was  probably  given  in  divided  doses  :  in  the  last 
case  the  symptoms  always  appeared  every  evening  after  the  deceased 
had  taken  the  tea  prepared  by  the  prisoner.     [Grave  doubts  have 
however,  been  entertained  by  experts  as   to  the  kind   of  poison 
administered :  the  author's  opinion  as  to  its  being  colchicum  is  not 
universally  shared  by  toxicologists.-Sir  Thos.  Stevenson.]  McGregor 
Maclagan  collected  fifteen  cases  of  poisoning  by  colchicum  (MoiUh. 
Jour.  Med   Set    1852,  p.  1).    Roux  relates  the  poisoning  of  five 
soldiers  by  the  admmistration  of  two  ounces  of  wine  of  colchicum  in 
each  case,  in  mistake  for  quinine  wine.    All  died  (Union  Med.,  1866, 
y-.,^^^-,  ^-eported  a  case  of  poisoning  by  three-fifths  of  a  grain 

of  the  a  kaloid  colchicine.    The  patient,  a  woman,  at.  20,  recovered 
(  Ber.  d.  Krankenanstalt  Rudelfstiftung  in  Wien  "  1857) 

The  following  is  taken  from  the  B.  M.  J.,  2,  1903  n  1272  If 
reported  by  Dr.  L.  G.  Davies  .—  ,  ^^^o,  p.  izu.    It  is 

On  being  recently  summoned  hurriedly  to  Mr.  X    ased  fiffv  mo-hi-  t  *  a 
him  wi  h  a  typicaUy  "  abdominal  fades  "-di™,  anxifus  Sid'Sw  \l 
hps  and  nads;  quick,  shaUow  respirations;  smJkndS  milse  a.d^^lni 

road,    and  several  violent  actions  of  the  bowels  tbo  Ti^nfJr^^c  i,  •  ovei  the 

sangumeous,    The  abdomen  was  tended  all  tlr^'^h  teC^^^^^^^^^^ 

^ncZi:^'.trt^^^^^  f}r^W^>  but  w 

involvement  of  the  peritoneum.  ^  ^  existence  of  actual 

Inquiry  as  to  recent  ingesta  elicited  that  he  had  takeii  nr.  nr.        ^  . 
some  two  and  a-half  hours  before,  two     Blah-'s  gout  ums^'  TJ'^f^.'^'''^^''^ 
seemed  to  he  between  (1)  pill  poisoning  r2r^fnJcW^I  ^  •  '    -^^^  ^^e  diagnosis 
lesion,  for  example,  perforLon  of  ap^Sidix  P*^^^'^^^  Po^sonmg,  (3)  abdominal 

but  the  patient's  Lte^inclined  one  eSg^^^^^  (3?  SdV/n*^''^-ff^  "'^^  (^)' 
do  aU  this  to  a  man  ?  ^  t^^ese  two  pills  possibly 

.ot  lefo.     twitch^.  .nrcirr,;Lr£rK^^^^^^^^ 

46—2 
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before  he  had  taken  two  of  these  pills,  with  similar  hut  much  less  intense 
symptoms.  Murrell  notes  a  case  of  colchicum  poisoning  from  these  pills  as  bein}< 
recorded  in  tho  Lancet,  vol.  1,  1881,  p.  308.  The  symptoms  agi-ee  generally  with 
those  of  colchiciun  poisoning  noted  by  Murrell  and  by  Ewart,  the  two  chief 
authors  accessible  to  mo.  ,      mi.  n 

Intense  thu-st  and  partial  vesical  paralysis  were  also  observed.  The  yellow 
vomit  described  by  Mm-rell  was  well  marked.  The  pationt  assui-ed  me  that  only 
two  pills  were  taken,  "  and  they  would  be  the  last  two  of  that  sort." 

A  somewhat  singular  death  from  colchicine  occurred  in  Erance.  A  man,  aged 
forty-three  years,  the  subject  of  nephritis  and  gout,  was  ordered  a  capsule  con- 
taining a  quarter  of  a  milligramme  of  colchicine  and  twenty  grammes  of  salicylate 
of  methyl  eight  times  a  day.  To  cut  short  an  attack  he  took  twelve  capsules  within 
the  space  of  an  horn-.  He  vomited  mucus  tinged  with  black  blood,  passed  blood  in 
the  motions  and  urine,  and  had  muscular  tremors  which  were  exaggerated  by 
excitement.  The  muscles  became  tender.  Ecchymotic  spots  appeared  on  the 
limbs.  The  luine  at  the  time  of  death— ten  days  after  the  ingestion  of  the  poison- 
contained  colchicine.  The  usual  spmptoms  of  colchicine  poisoning— headache, 
abdominal  pain,  abundant  vomiting,  and  diarrhoea— were  absent  {Lancet,  2, 
1903,  p.  1798). 

Poisoning  by  Conium  maculattoi. 
Source  and  Method  of  Occurrence— The  spotted  hemlock  is 

a  very  common  plaut  indigenous  in  Great  Britain.  Its  poisonous 
properties  reside  in  the  seeds,  leaves,  and  roots.  It  belongs  to  the 
natural  order  umbelliferte. 

The  case  of  Socrates  is  the  only  case  in  which  the  plant  has  been 
used  for  judicial  purposes.  But  it  has  been  the  subject  of  a  charge  for 
murder. 

In  a  case  which  was  the  subject  of  a  trial  for  murder  {R.  y  Bowyer,  Ipswich 
Sum.  Ass.,  1848),  the  child  died  in  one  hour  after  swallowmg  partof  a  teacuptuiot  a 
decoction  of  hemlock,  aUeged  to  have  been  administered  by  the  mother.  The  child 
sipped  the  decoction,  until  it  lost  the  power  of  holding  the  cup  ;  it  became  msensible 
a^d  paralysed,  and  died  in  the  chaii-  in  a  sitting  posture.  There  were  no  morbid 
appearances.  ;nd  no  hemlock  leaves  were  found  in  the  stomach  these  having 
subsided  in  the  cup.  The  child  had  been  poisoned  by  the  upper  stratum  of  cleai- 
liiSd  The  mothe?  was  acquitted  for  want  of  proof  of  admimstration,  the  death 
of  the  child  having  taken  place  in  secrecy. 

In  the  year  1861,  Dr.  Jahn  IdUed  his  mistress  in  a  few  minutes  by 
a  dose  of  ten  or  fifteen  drops  of  conine.  Violent  palpitation  of  the 
heart  was  the  most  prominent  symptom  (Husemann,     Die  Iflanzen- 

^*°Very^'fe!v  cases  are  recorded  on  poisoning  by  this  plant,  and  most  of 
them  are  of  an  accidental  nature. 

A  medical  electrician  suffering  from         /P^«°^ /^^^fl' Jj^^^^ 
after  the  last  of  a  previous  series  of  divided  doses  of  a  fl^^J^^™^'^*^  ^ S 
amounting  in  the  aggregate  to  one  hi^di-ed  ^fi^  .^^^^^-^^^^^  Se 
5.15  p.m.,  fiftyminims  (one  hundred  and  fifty m  all)  of  Squibb  ^^•^^^^^  ^'T^g.^ 
first^dose  produced  dizziness  and  muscular  relaxation  ;  ^Xt^f^^Jj,^^^^ 
weakness,  inability  to  stand,  and  thickening  of  speech,  without  rehet  ot  the  spasrn^ 
the  thii-d,  immediately,  some  nausea,  and  tremors  about  the  chesty  of  the  e?eM 
there  were  nausea,  intense  muscular  weakness,  P'^^'tf  J. ^^^PPi^f  f  ^ 
(ptosis,  a  common  symptom),  double  vision,  and  Sf  ^^w ?n  Se^k oi- to  W^^^^ 
Imlse  was  sixty.    Shortly  after  this  he  became  unable  eithei  to  speak  oi  ^  swallow. 
&e  m^de  signs  for  electricity-  and,  on  beiug  asked  whether       direct^^^^  f^^^ts, 
current,  indicated  the  latter,  and  also  the  place      fPPj^^^.^*J°^  *i 
b^was  unable  to  hold  one  of  the  latter.    Shortly  after  this  he  dropped  back  aeaa 
{The  Sanitarian,  June,  1875). 
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It  has  been  mistaken  for  parsle}'.  It  is  hardly  credible  that  a  mis- 
take of  this  kind  should  be  made,  yet  through  carelessness  and 
ignorance  accidents  have  occurred.  In  1864,  a  lady  and  two  of  her 
children  were  seized  with  symptoms  of  poisoning  soon  after  dinner. 
The  medical  men  who  were  called  in  examined  the  remains  of  some 
soup  which  had  been  eaten,  and  the}'^  detected  fragments  of  the  leaves 
of  hemlock  amongst  the  herbs  which  had  been  used  to  flavour  the  soup. 
Under  treatment,  the  symptoms  abated  in  a  few  hours,  but  these 
persons  did  not  entirely  recover  until  after  two  or  three  days.  It 
turned  out  that  the  hemlock  had  been  gathered  in  the  garden  belonging 
to  the  family,  where  it  was  growing  side  by  side  with  parsley.  As  the 
parsley  was  raised  from  seed,  it  is  probable  that  hemlock-seed  had  been 
accidentally  mixed  with  it  by  the  seedsman,  and  thus  the  accident  had 
occurred.    No  deaths  from  it  were  registered  in  1901. 

The  official  preparations  are  :  Tinct.,  dose  ^  to  1  drachm ;  succus, 
dose  1  to  2  drachms  and  an  ointment. 

Toxicity  and  Fatal  Dose.— The  poisonous  properties  of  hem- 
lock are  well  known  to  reside  in  its  alkaloid,  conine,  of  which  Dr.  Luff 
says  "  one  drop  is  considered  to  be  a  fatal  dose."  Its  action  is  almost 
entirely  on  the  peripheral  nerves,  and  death  is  probably  brought  about 
by  this  action  being  exerted  on  the  vagi. 

Duration. — The  symptoms  come  on  after  a  variable  interval 
required  for  digestion  and  absorption,  and  rather  rapidly,  i.e.  in  three 
or  four  hours,  gradually  increase  in  the  severity  of  the  paralysis  and 
kill  by  involvement  of  the  cardio-respiratory  nerves. 

Symptoms.— As  in  poisoning  by  most  plants,  if  portions  be  eaten 
there  may  be  symptoms  (vomiting,  nausea,  diarrhoea)  of  gastro  intestinal 
irritation  before  the  more  specific  effects  of  the  conine  are  exhibited. 

The  effects  produced  by  hemlock  have  not  been  uniform  ;  in  some 
instances  there  have  been  stupor,  coma,  and  slight  convulsions  ;  while 
in  other  cases,  the  action  of  the  poison  has  been  chiefly  manifested 
on  the  nerves— I.e.  it  has  produced  paralysis  of  the  muscular  system. 
A  pecular  muscular  debility  sets  in ;  the  lower  Umbs  become  weak, 
and  eventually  paralysed  ;  the  paralysis  advances  upwards,  eventually 
reaching  the  respiratory  muscles.  There  is  dyspnoea,  anxiety  in 
the  region  of  the  heart,  and  towards  the  close  of  life  convulsions 
consciousness  bemg  previously  intact.  The  pupils  are  dilated,  though 
not  to  the  same  extent  as  when  a  solanaceous  plant  has  been 
taken.  When  the  respiration  is  affected  there  is  marked  blueness 
ot  the  surface  of  the  body.  A  man  ate  a  large  quantity  of  hemlock- 
plant,  by  mistake  for  parsley.  In  from  fifteen  to  twenty  minutes 
there  was  loss  of  power  in  the  lower  extremities:  but  he  apparently 

length  his  limbs  refused  to  support  him,  and  he  fell.  On  bein- 
raised  his  legs  dragged  after  him,  and  when  his  arms  were  Med  the v 
fell  like  inert  masses,  and  remained  immovable.    Theie  com' 

J  tPv  ITf^T.  f  extremities  withhi  two  hoZ 

after  he  had  taken  the  poison.    There  was  a  loss  of  the  power  of 

Death  took  place  in  three  hours  and  a  quarter ;  it  was  evidently  caused 
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by  gradual  asphyxia  from  paralysis  of  the  muscles  of  respiration ;  but 
the  intellect  was  perfectly  clear  until  shortly  before  death. 

Treatment. — Empty  the  stomacli  and  give  general  stimulants, 
alcohol,  coffee,  etc.  Of  antidotes  strychnine  is  the  best,  but  the 
antagonism  is  not  absolute  (vide  p.  359) ;  it  should  be  given  sub- 
cutaneously  in  doses  of  ^  grain,  repeated  if  necessary  in  an  hour. 

Post-mortem  Appearances. — Beyond  the  possibility  of  bits  of 
the  plant  being  found  in  the  stomach,  there  will  not  be  found  any 
post-mortem  visible  changes.  In  the  case  of  the  man  (above),  on 
inspection,  there  was  slight  serous  effusion  beneath  the  arachnoid 
membrane.  The  substance  of  the  brain  was  soft ;  on  section  there 
were  numerous  bloody  points,  but  the  organ  was  otherwise  healthy. 
The  lungs  were  gorged  with  dark  fluid  blood;  the  heart  was  soft  and 
flabby.  The  stomach  contained  a  green-coloured  pulpy  mass  re- 
sembling parsley.  The  mucous  coat  was  much  congested,  especially 
at  its  greater  end  :  here  there  were  numerous  extravasations  of  dark 
blood  below  the  membrane,  over  a  space  of  about  the  size  of  the 
hand.  The  intestines  were  healthy,  here  and  there  presenting  patches 
of  congestion  in  the  mucous  coat.  The  blood,  throughout  the  body, 
was  fluid,  and  of  a  dark  colour.  A  portion  of  the  green  vegetable  pulp 
was  identified  as  part  of  the  leaves  of  the  conium  macidatum.  Some 
of  the  leaves  bruised  in  a  mortar  with  a  solution  of  potash,  gave  out 
the  peculiar  odour  of  the  alkaloid  conine  {Edin.  Med.  and  Surg. 
Jour.,  July,  1845,  p.  169). 

Analysis.— Hemlock  is  known  from  most  other  plants  which 
resemble  it  by  its  large  round  smooth  stem,  with  dark  purple  spots. 
The  leaves  are  of  a  dark-green  colour,  smooth  and  shining.  Every 
portion  of  the  plant  has  a  peculiar  and  disagreeable  smell  when  rubbed 
or  bruised,  resembling  cats'  urine,  or,  according  to  some,  the  odour  ot 
mice.  It  is  strongly  brought  out  when  the  stem,  leaves,  or  seeds  are 
rubbed  with  a  solution  of  caustic  potash.  The  seeds  of  hemlock  are 
peculiar  in  their  form,  and  are  easily  distinguished  from  the  seeds  ot 
other  umbelliferous  plants.  A  person  was  poisoned  by  a  decoction 
of  leaves  of  hemlock,  and  no  leaves  were  found  m  the  stomach  or 
bowels,  but  the  stomach  had  been  emptied  and  the  contents  lost 
and  hence  no  trace  of  conine  was  found.  The  prisoner  first  gathered 
the  Anthisc^is  stjlvestris  by  mistake  for  Co7iinm  maculatim,  but  it  was 
proved  that  she  had  afterwards  gathered  the  leaves  of  hemlock.  A 
leaf  of  each  of  these  plants  was  copied  by  photography,  and  produced 

"  '^ht'dtt— L  of  the  presence  of  fragments  of  leaves  in 
poisoned  liquids,  and  in  the  contents  of  a  stomach,  maybe  of  importance 
in  evidence  The  appearance  and  smell  of  the  leaves,  either  when 
bruised  or  when  rubbed  with  a  solution  of  potash,  g^^^^^^^^ 
medical  witness  in  forming  a  judgment  as  there  are  ^^'^'J  ^^^'^^^^^^^ 
which  bear  a  close  resemblance  to  hemlock  m  the  form  of  then  leaves. 

There  are  three  common  umbelliferous  plants,  indigenous  m  this 
country  that  may  be  mistaken  for  hemlock.  Conum  maculaUm, 
rtrue' hemlock,  has  a  round  smooth  stem  Notched  with  i^^^^^^^^^^ 
lower  leaves  are  smooth  and  lustrous,  it  has  a  g^^^^^^i^linvolucie  of  lom 
three  to  seven  leaflets,  and  a  partial  one  of  three  leaflets;  the  fruit  has 
wavy  notched  ridges.'  All  parts  of  the  plant  when  brmsed  have  a 


POISONING  BY  CONIUM  MACULATUM. 


727 


special  mousey  odour.  JEtlmsa  cynapkm,  fool's  parsley,  is  distin- 
guished by  its  one-sided  and  reflexed  partial  involucre  of  three  leaflets, 
and  the  absence  of  a  general  involucre  ;  tlie  stem  is  hairy  and  striated  ; 
and  the  ridges  on  the  fruit  are  neither  undulated  nor  notched. 
Anthrisciis  vulgaris,  common  beaked  parsley,  has  slightly  hairy  leaves, 
no  general  involucre,  and  a  bristly  fruit.  Anthriscus  sylvestria,  cow 
parsley,  has  a  striated  blotched  stem,  which  is  downy  helow,  a  partial 
involucre  of  five  or  more  leaflets,  and  a  smooth  elongated  fruit. 

The  alkaloid  of  conium,  known  as  conine,  resembles  nicotine  and 
ammonia  in  its  liquidity,  alkalinity,  volatility,  and  in  some  of  its 
chemical  properties.    It  is  a  liquid  of  oily  consistency,  usually  of  a  pale 
yellow  colour,  but  is  colourless  when  freshly  prepared,  powerfully 
alkaline,  and  has,  when  its  vapour  is  diluted,  a  smell  resembling  that 
of  mice,  and  an  acrid,  bitter  taste.    It  gives  a  volatile  greasy  stain  to 
paper,  and  burns  with  a  yellow  flame  and  thick  smoke.    1.  It  is 
scai-cely  coloured  or  affected  by  nitric,  sulphuric,  or  hydrochloric  acid  ; 
the  last-mentioned  acid  produces  with  it  dense  white  fumes  of  hydro - 
chlorate  of  conine,  and  on  heating  the  mixture,  this  salt  remains  in 
prismatic  crystals.    2.  It  dissolves  in  one  hundred  parts  of  water.    3.  It 
is  soluble  in  alcohol  and  ether,  and  this  last-mentioned  liquid  removes 
it  from  its  aqueous  solution,  and  leaves  it  in  oily  globules  on  evapora- 
tion,   4.  It  gives  a  white  precipitate  with  corrosive  sublimate.    5.  It 
gives  a  yellow  precipitate  with  phospho-molybdic  acid.    6.  A  solution 
of  iodine  in  potassium  iodide  gives  a  reddish-brown  precipitate.    7.  It 
gives  a  yellow  crystalline  precij)itate  with  auiic  chloride,  but  no  pre- 
cipitate with  platinic  chloride.    8.  Tannic  acid  gives  it  a  dingy  white 
precipitate.    9.  Gallic  acid  gives  no  precipitate,  but  slowly  acquires 
a  yellowish  colour.    If  conine  be  warmed  with  potassium  bichromate 
and  dilute  sulphuric  acid,  butyric  acid  is  produced,  which  may  be 
recognised  by  its  characteristic  odour  (Luff).    If  conine  be  dropped 
into  a  solution  of  alloxan,  the  latter  is  coloured  an  intense  reddish- 
purple  after  a  few  minutes.    On  standing,  white  needle-shaped  crystals 
separate  out.    These,  if  collected  and  dissolved  in  cold  caustic  potash 
solution,  produce  a  bluish-purple  colour,  and  emit  a  strong  odour  of  the 
conine  (Luff).    Its  odour  and  insolubility  in  water,  as  well  as  several 
of  the  characters  above  mentioned,  serve  to  distinguish  it  from  nicotine 
and  ammonia,  but  it  may  be  readily  separated  from  ammonia  by 
potassio-mercuric  iodide,  which  precipitates  it  even  more  completely 
than  tannic  acid.    In  reference  to  its  presence  in  organic  mixtures,  it 
may  be  detected  by  its  peculiar  odour,  or  by  distilHng  the  liquid  with  a 
solution  of  potash,  and  examining  the  distillate  extracted  from  organic 
mixture.    It  may  be  extracted  by  the  method  detailed  on  p.  374. 

The  reactions  produced  by  tests  on  small  quantities  must  be  con- 
firmed by  evidence  of  the  action  of  the  poison  on  the  body  from  the 
symptoms.  As  in  reference  to  strychnine,  veratrine,  and  other 
alkaloids,  an  incautious  operator  may  readily  come  to  the  conclusion 
that  he  has  found  "  traces,"  and  ascribe  death  to  the  poison.  The 
following  case  occurred  in  Germany  a  few  years  since  :  

'wf  r  '^^d.f^^^alf  after  going  to  bed,  and  it  was  aUeged  that 

f>,  P^^'^^^^  commissioned  to  make  the  analysia 

deposed  that  they  had  found  traces  of  conine  in  the  stomach,  intestines,  and  kidneys, 
and  they  came  to  the  conclusion  that  the  man  had  died  from  the  effects  of  hemlock 
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\vliicli  implicated  his  wife  in  a  charge  of  murder.  Some  doubt  appears  to  have 
nrisea  in  the  minds  of  the  authorities  on  this  point,  and  they  submitted  three 
questions  for  the  consideration  of  a  Medical  College.  1.  Is  there  any  reason  to 
doubt  whether  conine  has  really  been  found  in  the  body  of  deceased  ?  2.  If  existing 
in  the  body,  may  it  have  been  spontaneously  produced,  or  does  it  show  administra- 
tion from  without  ?  Does  its  detection  in  the  body  incontestably  prove  that  the 
deceased  died  from  poisoning  by  conia  or  hemlock  ?  3.  Is  it  improbable  that 
deceased  poisoned  himself  with  hemlock  T  The  college  decided  that  there  was  not 
sufficient  evidence  to  show  that  death  had  been  caused  by  hemlock.  The  matter 
was  then  referred  to  Mitscherlich  and  Casper,  and  they  found  that  the  chemical 
processes  pursued  failed  to  detect  conine  in  the  body — that  there  was  nothing  to 
indicate  that  deceased  had  taken  hemlock  in  any  form,  and  that  the  stato  of  the 
windpipe  sufficiently  accounted  for  the  sudden  death  of  deceased.  He  had  eaten 
and  drank  freely,  had  vomited  after  going  to  bed;  a  portion  of  the  food  had 
entered  the  trachea  and  he  had  been  suffocated"  (see  Casper's  Vierteljahrsichr., 
1869,  p.  194). 

Poisoning  by  Croton  tiolium  (Cboton  Oil). 

Source  and  Method  of  Occurrence. — This  is  an  oil  extracted 
from  the  seeds  of  the  Croton  tiglium.  The  seeds,  which  are  sometimes 
called  Purging  nuts,  resemble  castor  seeds  in  size  and  shape.  They  have 
a  dark  brown  or  blackish  colour,  and  are  marked  by  longitudinal  lines, 
and  have  no  smell.  Their  taste  is  at  first  mild  and  oleaginous,  after- 
wards acrid  and  burning.  When  heated  they  evolve  an  acrid  vapour. 
As  the  cases  below  show,  poisoning  by  croton  oil  is  almost  invariably 
due  to  accident,  though  it  has  been  used  in  cases  in  which  a  criminal 
charge  has  been  raised. 

Toxicity  and  Fatal  Dose. — Croton  oil  is  a  powerful  drastic 
purgative,  producing,  in  a  large  dose,  severe  purging,  collapse,  and 
death.    Its  ofl&cial  dose  is  from  half  to  one  or  two  minims. 

In  man,  a  dose  of  from  fifteen  to  twenty  drops  of  the  pure  oil  might 
give  rise  to  excessive  purging,  and  cause  death  by  exhaustion.  The 
cases  recorded  of  its  fatal  operation  are  few,  and  do  not  enable  us  to 
solve  this  question  from  observed  facts.  According  to  Landsberg 
(Christison's  "  Dispensatory  "),  thirty  drops  of  the  oil  have  killed  a  dog ; 
and  Christison  states  that  he  has  known  four  grains  of  the  oil  to  pro- 
duce an  alarming  degree  of  purging.  It  is  frequently  mixed  with  castor- 
oil  and  other  substances,  and  the  presence  of  these  must  of  course 
influence  the  dose  required  to  act  fatally. 

The  smallest  recorded  fatal  dose  seems  to  be  the  following  :— A 
child,  tet.  thirteen  months,  died  in  six  hours  from  a  small  dose  given 
by  mistake.  The  croton  oil  was  mixed  with  soap  liniment,  and  the 
quantity  taken  was  supposed  to  be  less  than  three  minims  of  the  oil 
{Med.  Times  and  Gaz.,  1870, 2,  p.  466). 

Duration.— Croton  oil  is  used  medicmally  when  a  rapid  and 
powerful  effect  is  required,  and  symptoms  commonly  set  in  withm  half 
an  hour.  Four  or  five  hours  seems  to  be  approximately  the  tmie  at 
which  a  fatal  result  ensues,  and  if  this  be  due  entirely  to  local  effects 
it  is  a  period  reasonably  to  be  expected. 

Symptoms.— These  are  directly  exhibited  by  the  alimentary  canal, 
as  might  be  expected  from  the  medicinal  use.  A  case  occurred  in 
Paris,  in  1839,  in  which  a  man  swallowed  by  mistake  two  drachms  and 
a  half  of  croton  oil.  In  three-quarters  of  an  hour  the  surface  was  cold 
and  clammy,  the  pulse  imperceptible,  the  breathing  difficult,  and  the 
extremities  and  face  were  as  blue  as  in  the  collapsed  stage  of  cholera. 
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In  an  liour  and  a  half  purging  set  in  ;  the  stools  were  passed  involun- 
tarily, and  the  abdomen  was  very  sensitive  to  tlie  touch.    Tlie  patient 
complained  of  a  burning  pain  in  the  course  of  the  gullet.     He  died  iu 
four  hours  after  swallowing  the  poison.     Tliere  was  no  marked  change 
in  the  mucous  membrane  of  the  stomach  ("Ann.  d'PIyg.,"  1871,  1, 
409).     For  another  fatal  case,  see  Pharm.  Jour.,  February,  1863, 
p.  879.    In  one  case  a  druggist  swallowed,  by  mistake  for  cod-liver  oil, 
half  an  ounce  of  croton  oil.    He  felt  a  burning  sensation  in  the  throat 
and  stomach,  soon  followed  by  vomiting  and  copious  purging,  with 
symptoms  of  collapse.    He  did  not  recover  until  after  a  fortnight.  An 
aged  woman  died  from  the  effects  of  an  embrocation  containing  croton 
oil  with  other  drugs.    A  teaspoonful  was  incautiously  given  to  her  •  she 
immediately  complained  of  a  hot  burning  sensation  in  her  throat.  She 
died  m  convulsions  iu  three  days  {Med.  Gaz.,  vol.  43,  p.  41).  A 
,  girl,  ast.  19,  took  by  mistake  a  teaspoonful  of  a  liniment  consisting  of 
equal  parts  of  croton  and  olive  oils.     In  about  half  an  hour  she  was 
seen  by  Jirydon,  and  she  then  complained  of  an  intense  burning  sensa- 
tion m  the  throat  and  gullet;  but  there  was  no  pain  in  the  stomach. 
Her  pulse  was  84.    Vomiting  came  on  in  a  severe  form,  and  this  was 
promoted  by  a  zmc  emetic  and  warm  water.     After  the  vomiting  had 
continued  for  a  quarter  of  an  hour,  she  complained  of  a  severe  pain  in 
the  stomach.    Purging  was  not  a  prominent  symptom.    In  a  day  or 
two  she  recovered  [Eclin.  Med.  Jour.,  August,  1861,  p.   134)  In 

^''J/.u^''  ^^^i^take  about  fifty-five 

wXl?   "t°'\i'''^-  vomiting,  with  some  purging  and 

mTl  T'.^q;  r  ^^--^^y^'^^t  tl^e  patient  recovered  (W^, 
WWi^S^^^^^  oil  may 

pp.l?!rf"^^'        '^'-'''^  -  ^--^^  P--iple«  i^-le 

.     Post-mortem  Appearances.— Signs  of  irritation  may  be  met  with 
in  the  «Jiinen  ary  canal,  but  nothing  characteristic  of  c^on  oiL 

JX^^:rr  ^^^^  "^^^  ^'■'''^  LiverpooKii;.  v.  Massey  and  Ferrarid) 
in  which  the  prisoners  were  charged  with  having  caused  th7dpn  rnf  o 

Several  persons,  including  the  deceased  snf^Pvprl  f,  n.v.  , 
purging;  but  they  recovered,  and  the  deceased  hf^^^^^^ 

croton  oil  which  had  been  put  into  the  food.  ^  ^''^ 

Poisoning  by  Curabe. 

Source  and  Method  of  OccurrenoP    p.,.  ,,    •  x, 
principle  obtained  from  species  of  strv^hf  "'^  ^«tive 

growing  in  South  Anier  L  Zll  ewh  ^'^1'^"''/"^^  l'^'^"'^ 
plants  grow  it  has  long  been  1  novvn  n!  V  H''  P^^'"'  ''^'^'^  these 
with  only  a  small  wound  I  E  "k  u  s""]  7''^Z''''r''  ^^"^"^^ 
toi.  experimental  woi.,  though  a^%;:itmi:^i:;^:^ 
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suggested  for  tetanus,  hydrophobia,  strychnme  poisoning,  etc.  Vide 
also  works  on  "Physiology,"  where  it  is  used  experimentally. 

Cases  of  poisoning  by  it  are  very  rare  ;  the  editor  can  only  find  one 
recorded  case,  this  was  suicidal. 

Toxicity  and  Fatal  Dose.— It  is  said  to  be  practically  innocuous 
when  swallowed  (like  snake  venom),  requu-ing  to  be  injected  into  the 
blood  without  going  through  the  stomacli.  Under  these  circumstances 
it  acts,  like  conine,  almost  entirely  on  peripheral  nerves,  paralysing 
them.    Its  dose  is  said  to  be  one-twentieth  to  one-half  of  a  grain 

Extra  Pharm.");  probably  three-quarters  to  one  grain  would  prove 

fatal.  . 

Symptoms.— Increasing  paralysis  with  the  ordnmry  effects  on 

circulation  and  respiration  are  the  symptoms  to  be  expected. 

Treatment.— Stimulants  and  perhaps  hypodermics  of  strychnme 
should  be  tried  with  artificial  respiration. 

Analysis.— In  most  chemical  tests  it  closely  resembles  strychnme, 
but  sulphuric  acid  alone  imparts  a  red  colour  to  solutions  of  curare, 
while  it  has  no  efiect  on  strychnine  without  the  addition  of  bichromate 
of  potash  ("Extra  Pharm.").  The  active  principle  of  curare  is  an 
alkaloid  curarine.  With  strong  nitric  acid  curarme  gives  a  deep  red 
or  purple  colour.  With  concentrated  sulphuric  acid  it  gives  a  lasting 
deep  blue  or  violet  colour.  Curarine  can  be  distmgmshed  trom 
strvchnine  by  the  colour  that  it  gives  with  nitric  acid  or  with  sulphuric 
acid  and  also  by  the  fact  that  potassium  bichromate  produces  an 
amorphous  precipitate  of  curarine  chromate,  whereas  strychnme 
chromate  is  a  crystalline  precipitate  (Luff). 

Case.— An  inquest  was  held  at  Eickmansworth  on  a  man  who 
had  been  in  an  inebriate  home  for  the  cocaine  habit,  and  had  given 
Mmself  an  injection  of  curare  instead  of  (?  intentionally,  there  was 
evidence  suggesting  suicide)  morphia. 

Poisoning  by  Cttisus  laburnum. 
Source  and  Method  of  Occurrence.-The  common  laburnum, 
a  specS  of  c^^Ls,  though  not  indigenous  in  England,  is  so  frequently 
l  own  in  gai^lens  'and  shrubberies:  and  has  such  sbowy  flowers  and 
l^uit,  that  it  not  infrequently  gives  rise  to  ^^^^^  .f.j;';;^^^^^^^ 
children  who  accidentally  eat  the  seeds  or  flowers  it  has  veiy  raieiy 
given  !^'e  to  a  criminal  charge,  the  following  very  old  case  is,  howevei, 

"  A^Ise  of  poisoning  by  tbe  .ar.^was  tbe  subject  of  a  trial  a^^^^^^  ^ 
Med.  and  Surg.  Jonr.,  O^^obeis  1843  p  303)   A^^^  ^^^^ 
producing  vomiting  m  one  of  bis  l':^^^'^-lf7l'r^^  for  tbeii- dinner.  The 

labmnum-bark  into  the  broth  ^'f/^f  Ph?S^^^ 

cook,  who  remarked  a  "  strong  P^c^^ar  taste    in  the^gotn, 
and  in  five  minutes  was  attacked  with  violent  v^ 

symptoms  is  imperfect  for  ^^^^  P^^^^f.  ^^^'^o^^^^  accompanied  by  shivering,, 
afterwards.  The  vomitmg  continued  thiity-six  nm^s,     ,  ^  severe  purging.. 

pain  in  the  abdomen,  especially  m  the  stomach  f  ^Ij^j'^^St  months ;  and  the- 
^hese  symptoms  continued,  more  or         f^J^'^.Pf,"^  by  a  physician, 

woman  fell  off  m  flesh  and  strength,  ^^^^J™® <?,,^         then  suffering  from 

who  had  been  called  on  to  -vestigate  the  cas^e    She  was  then  ^s^ 
gastro-intestinal  irritation,  vomiting  after  food,  pain  ,         •  symptoms. 

Lssure,  P-^•gi"6^teBesmus  and  bloody  evacua  ,K>ns,w^^^^^^  ^IJ 
The  medical  opinion  was  that  she  was  then  m  a  nigniy  u  e 
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woman  eventually  recovered.  Thei-e  was  no  doubt,  from  the  investigation  made 
by  Eoss  and  Christison,  that  her  protracted  illness  was  really  due  to  the  noxious 
erfects  of  labm-num-bark. 

[The  editor  leaves  this  case,  but  he  thinks  the  evidence  very 
inconclusive.] 

Cytisine  is  said  to  be  the  jioison  contained  in  an  insect  powder, 
which  is  known  by  the  name  of  Australian  or  Persian  insect  powder. 

Toxicity  and  Fatal  Dose. — The  toxicity  of  the  laburnum  tree 
(chiefly  bark  and  seeds)  depends  upon  the  presence  in  it  of  an  alkaloid 
cytisine  which  seems  to  be  the  same  as  ulexin,  the  alkaloid  present 
in  the  common  furze  (the  prickly  nature  of  this  plant  prevents 
accidents). 

Three  or  four  of  the  seeds  seem  to  be  capable  of  giving  rise  to 
very  alarming  symptoms,  but  the  minimal  fatal  dose  is  quite  unde- 
termined. 

Duration. — In  the  reported  cases  the  symptoms  appeared  after 
varying  intervals  of  an  hour  or  more,  and  they  pass  off  somewhat 
slowl}'. 

Syinptoms. — Pain  in  the  stomach,  nausea,  vomiting,  depression, 
and  mild  collapse  are  the  principal  symptoms,  as  the  following  cases 
well  illustrate. 

_  A  girl,  ast.  18,  idly  and  unthinkingly,  put  a  small  portion  of  a  laburnum-branch 
into  her  mouth,  carrying  it  for  some  hours,  and  chewing  it.  It  was  described  as 
of  the  thickness  of  the  little  finger,  and  two  or  three  inches  long.  There  were  some 
yellow  flowers  with  it,  but  she  was  not  aware  that  she  had  swallowed  any.  In 
about  half  an  horn-  she  felt  unweU,  but  she  was  not  seen  by  a  medical  man  until 
the  day  foUowmg.  The  symptoms  then  were  great  pain  in  the  stomach,  nausea 
and  retching,  but  no  vomiting;  pulse  100,  tongue  white,  great  thirst,  anxiety  and 
pailor  ot  countenance,  dilated  pupQs,  sense  of  fainting  even  while  Ivino-  down 
and  great  exhaustion.  j    o      ^  , 

There  was  no  purging.  Under  treatment  these  symptoms  dis- 
appeared, and  the  girl  recovered  in  about  a  fortnight  {Lancet,  1870,  2, 
p.  182).  '  ' 

Traill  has  described  two  cases,  and  Eake  communicated  to  the 
author  a  case  of  poisoning  by  the  pods  and  seeds. 

f.„^f^°  childi-en,  the  one  aged  two  and  the  other  three  years,  had  been  playin- 
together,  and  on  returnmg  home  they  appeared  unwell,  and  soon  afterwards 
3  nttions'If\\^  laWum-pods  in  their  hands,  and  someTeeSs 

with  portions  of  the  pods  were  mixed  with  the  vomited  matter.  Both  childi-en 
were  pa  e  and  exhausted,  with  a  slow  and  somewhat  feeble  pulse.  TheTuiils 
IZ.Z^"'^-  «^eti°  was  given,  but  no  more  seeds  were  ejected  7  theSe 
increased      vdunie  and  frequency,  and  the  next  day  the  chHdren  had  recoWed 

HmTr/  ^f  ^T^^^  '^}^'''^'  ^tley,  were  Attacked  with  rigSiity  oFthe 
hmbs  and  other  symptoms  of  poisoning,  in  consequence  of  having  swaUowed 
l^abimium-seeds.     They  recovered  under  the  use  of  emetics  (ilncS    1856  2! 

swallowed  a  quantity  of  labm-num-seeds  in  a  cake.    In  about  three 
quarters  of  an  hour  one  was  seized  with  vomiting  and  pm-ging  weak  and  frem  m^ 
pulse,  severe  rigors,  muscular  twitchings  in  the  ite  and  nSk^knd  great  eniSZo 

Cited  "^^ff'  ^^^.^^''^'^         ^«  laeadache  Mfnrseel^ 

In^i^  .  Ti^^*"™  ^  ^'^^^  disposition  to  sleep,  and  coldness  of  the  skin  TT^dm- 
treatment  they  recovered  {Pharm.  Jour.,  October  1860,.  i  sm  tJie  sinn  Under 
died  in  consequence  of  having  eaten  n  fmlT/ '  J"      I'  1^  ^' 

Although  d,.„w.„h.  „'a.  ^.siyr:?i:trirj;rSfl^'':^^^^ 
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were  widely  dilated,  pulse  eighty-five  and  Bmall,  sui-face  especially  of  tlie  limbs 
cold.  He  fell  into  a  calm  sleep,  and  the  next  day  he  was  well  {Lancet,  1871,2, 
p.  396). 

Treatment. — Emetics  and  the  stomach  pump  must  be  used  to 
empty  the  stomach,  and  then  the  depression  and  collapse  must  be 
treated  on  general  principles. 

Post-mortem    Appearances. — Nothing    characteristic  unless 
portions  of  the  plant  are  obtainable  to  examine  with  the  eye  and  lens. 

Analysis. — The  modified  Stas  operation  described  on  p.  374  must 
be  utilised  for  the  extraction  of  alkaloids,  but  cytisine  is  best  extracted 
from  an  aqueous  solution  by  chloroform.  Radziwillowicz  recommends 
amyl  alcohol  for  this  purpose,  but  Moer  and  Phigge  state  that  the  pui-e 
alkaloid  is  much  more  soluble  in  chloroform  than  in  amyl  alcohol. 

Cytisine  dissolves  in  concentrated  sulphuric  acid  without  undergoing 
change  of  colour;  on  warming,  the  mixture  becomes  yellow.  If  to 
a  little  cytisine  dissolved  in  a  few  drops  of  concentrated  sulphuric 
acid  in  the  cold  a  drop  of  nitric  acid  is  added  a  yellow  colour  is  pro- 
duced. If  to  a  mixture  of  cytisine  and  sulphuric  acid  a  fragment  of 
potassium  dichromate  is  added,  a  yellow  colour  is  produced  which 
changes  to  dirty-brown  and  finally  to  green.  With  a  solution  of  a 
ferric  salt  cytisine  yields  a  red  colour,  which  disappears  on  the  addition 
of  a  few  drops  of  a  solution  of  peroxide  of  hydrogen  ;  on  subsequent 
warming  a  blue  colour  is  produced.  This  test  is  very  dehcate  : 
according  to  Moer  and  Plugge  it  will  indicate  the  presence  of  "05 
morm.  of  the  alkaloid  (Mann).  The  seeds  are  somewhat  kidney- 
shaped,  and  slightly  hooked  at  the  hilum.  They  shrink  m  drying, 
become  dark-coloured,  and  present  irregular  depressions  on  the 
surface  They  have  no  markings,  and  are  thus  easily  distinguished 
from  most  other  poisonous  seeds.  They  are  larger  than  those  of 
Datura  stramonium. 

Cases  —The  following  six  cases  of  poisoning  by  Oijfmis  lalimmm  are  recorded 
bv  St.  Johnston.  W.  G.,  aged  ten  years,  was  brought  to  the  hospital  on  August 
''Oth  1891  and  stated  that  he,  together  with  several  other  boys,  that  atternoon, 
^bout  two  hom-s  after  dinner,  had  found  dm-ing  a  walk  a  tree  ^^^^  P^^s  giwmg 
on  it  which  they  thought  to  be  small  beans.  Several  of  these  pods  were  foimd  to 
be  the^ed-casi  of  t\.S Cytisas  laharnam.  W.  G.  had  eaten  the  contents  of  four 
Sds  (Sat  is,  eight  or  ten  seeds).  Five  or  ten  minutes  afterwards  he  began  to 
Wat  but  soon  became  cold  and  sHvering,  and  a  httle  later  was  seized  with  vomit- 
ine  He  vomited  thi-ee  times,  and  there  were  portions  of  the  seeds  m  the  mattei 
eWcted  H™  then  pm-ged  once.  About  an  horn-  later  he  came  to  the  hospital 
and  he  was  coldandsluvering,  skin  pale,  and  pulse  scarcely  perceptible-m  fact 
and  lie  was  ^'gi  were  dilated,  and  he  felt  very  di-owsy  and 

Sddf  buf  sSS  nf  MtS  stomach  had  been  weU  cleared  by  emetics 

b  -andv  was  S^istei^d.  He,  however,  showed  little  signs  of  improvement  for 
thrnextToui  oTs^  when  an  en^ma  of  hot  strong  coffee  was  given,  and  the  patient 
wra^pSL  blanV^^^^^  appKed.    The  -Uapse  then  gx.dually  pa^^ 

off,  and  the  patient  was  able  to  leave  the  hospital  m  a  few  horns,    ^e  Jias  had  no 
bad  symptoms  since.    P.  H.,  aged  eleven  years  was  f^^g^t  in  a  shoit  w  ^^^^ 
the  previous  case,  and  in  a  similar  condition.    He  had  eaten  the  seeds  ot  tMee  or<*. 
o^pol  ?  and  so^ae  time  after  was  seized  with  vomitmg,  g^'^'^t  collapse,  slnvei^g^ 

giddiness   and  scarcely  perceptible  pulse;  1^,^  P^P^^^  l^^.^f.Sient  nu^ 

child  appeared  to  be  in  a  critical  condition,  and  was  admitted  as  an  in-patient  put 
to  bed  and  treated  as  in  the  previous  case.    S.  H.,  aged  seven  Y^ars,  a  muct 
boy,  had  eaten  the  seeds  of  several  pods.    In  this  case  also  the  col  apse 
sSrinf  giddiness,  vomiting,  and  extreme  weakness  of  pulse  and  dilated  pupils, 
were  ^rnafEs  t<^  necessitate  his  admission.    After  similar  treatment  he  ralhed. 
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nud  felt  qxiito  well  next  da)'.  In  these  three  cases  there  was  marked  collapse,  with 
veiy  small  weak  pulse,  shivering,  giddiness,  vomiting,  and  widely  dilated  pupils, 
but  no  pain.  There  was  also  marked  drowsiness  in  all  throe.  In  the  two  cases 
admitted  the  temperature  remained  subnormal  for  two  days.  A.  E.,  aged  nine 
years,  was  brought  up  some  hours  later,  suffering  from  purging  and  vomiting. 
There  was  little  or  no  collapse.  He  had  been  witfi  the  other  children,  and  had 
eaten  the  contents  of  one  (?)  pod  only.  He  required  little  treatment,  and  was  not 
detained.  In  this  case  pui'ging  was  the  chief  symptom.  A.  B.,  a  little  girl,  five 
rears  old,  had  taken  one  seed  only.  She  was  sick,  but  showed  no  other  symptoms. 
E.  G.,  a  girl,  aged  seven  years,  had  eaten  one  seed  only,  which  her  brother 
had  given  her,  but  as  she  showed  no  symptoms  two  hours  afterwards  she  required 
no  ti-eatment  [B.  M.  J.,  1891,  2,  p.  695). 

The  flowers  of  this  plant  are  highly  noxious.  A  child,  between  three  and  four 
years  of  age,  ate  twelve  laburniun-flowers,  and  in  about  fifteen  minutes  it  com- 
plained of  sickness  and  severe  pain  in  the  stomach.  The  child  vomited  a  quantity 
of  _  mucus  mixed  with  the  yellow  petals  of  the  laburnum.  An  emetic  was  given  : 
this  cleared  the  stomach,  and  the  child  recovered.  There  was  no  puro-ino- 
(Guy's  Hosp.  Rep.,  1850,  p.  219).  ^    =>  = 

For  cases  in  which  five  children  were  poisoned  by  laburnum  seeds, 
vide  B.  M.  J.,  %  1895,  p.  778,  and  three  non  -fatal,  but  ver}'-  serious, 
cases  are  reported  in  the  Lancet,  2,  1901,  p.  491. 

In  1882,  two  fatal  cases  of  poisoning  occurred  b}^  some  unde- 
termined portions  of  the  laburnum  tree  {B.  M.  J.,  1882,  1, 
p.  199).  The  victims  were  two  children,  aged  respectively  three  and 
eight  years.  The  elder  child  was  seized  with  vomiting  and  diarrhoea, 
headache,  and  prostration.  In  six  hours  the  vomiting  and  diarrhoea 
ceased.  She  then  made  noises  in  her  breathing,  and  continued  in 
much  the  same  state  till  her  death,  fourteen  hours  after  she  was 
attacked.  Next  day  the  younger  child  became  tired  and  sleepy, 
vomited,  and  complained  of  headache.  She  vomited  freely,  and  passed 
two  motions.  Five  and  a  half  hours  after  the  commencement  of  the 
symptoms  she  was  convulsed,  and  the  convulsions  continued  till  her 
death,  eight  hours  from  the  commencement  of  the  attack.  On  post- 
mortem examinations  being  made,  some  signs  of  irritation  of  the 
stomach  and  intestines  were  observed  in  each  case. 

The  contents  of  the  stomachs  of  both  children  were  examined  by 
the  eye  and  by  the  microscope,  but  no  fragments  of  the  structures  of 
tlie  laburnum  were  discovered.  Evidence  was,  however,  obtained  bv 
i^airfey,  m  both  cases,  of  the  presence  of  cytisine,  the  poisonous 
alkaloid  present  m  the  flowers,  seeds,  bark,  leaves,  and  all  parts  of 
the  common  laburnum  tree.  A  small  portion  of  an  alcoholic  extract 
made  from  the  stomach  and  contents  of  the  elder  child  was  adminis- 
tered to  a  mouse,  which  died  in  the  course  of  a  few  hours. 

Poisoning  by  Daphne  mezereon. 

The  following  account  is  from  Mann  ("  For.  Med.,"  590),  the  editor 
being  unable  to  find  any  other  recorded  cases :— 

''Daphne  mezereum,  or  mezereon,  occasionally  gives  rise  to 
accidental  poisoning  m  children  who  pluck  and  eat  the  berries  The 

ScVitr^irr;.^"' '-'-y — -^-s 

(B  ffi^:^^n"f''''^       '^^^  «-ses.  Eagar 
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sjTiiptoms  ;  an  emetic  was  given,  and  vomiting  procured ;  three  hours 
after,  the  lips  and  tongue  were  swollen  ;  the  tongue,  twice  its  natural 
size,  was  raw,  and  protruded  beyond  the  lips  ;  there  was  difficulty  in 
swallowing,  the  limbs  were  cold,  and  the  pulse — one  hundred  and  thirty 
in  the  minute — was  very  weak  ;  recovery  took  place.  Dunne  saw  a 
child  of  the  same  age  which  had  also  eaten  some  mezereon  berries.  It 
was  restless,  and  comi:)lained  of  pain  in  the  uiouth  and  throat ;  vomiting 
took  place  spontaneously  before  the  child  was  seen ;  an  emetic  was 
afterwards  given  which  brought  away  further  portions  of  the  berries. 
The  child  was  drowsy,  prostrate,  pale  in  the  face,  with  dilated  pupils, 
scarcely  perceptible  pulse,  and  cold  limbs  ;  the  mucous  membrane  of 
the  tongue  and  of  the  roof  of  the  mouth  were  white  from  the  action  of 
the  acrid  juice  of  the  berries  ;  the  child  recovered." 

Treatment. — Evacuate  the  stomach,  and  afterwards  admmister  an 
aperient,  with  such  further  treatment  as  the  symptoms  require. 


Poisoning  by  Datura  steamonium. 

Source  and  Method  of  Occurrence.— The  plant  is  known  as 
thornapple.  It  is  not  a  very  common  plant  in  England,  but  when  once 
it  has  established  itself  as  a  weed  in  a  garden  it  is  difficult  to  eradicate 
it  again.    The  flowers  are  attractive,  but  nothing  else  is. 

All  parts  of  this  plant  are  poisonous ;  but  the  seeds  And  Jruit  are 
considered  to  be  the  most  noxious.  ,  . 

The  plant  is  not  now  official,  but  stramonium  cigarettes  are 
smoked  for  asthma.  In  the  return  of  the  Registrar- General  for  April, 
1856,  there  is  the  record  of  one  death  from  this  cause. 

One  of  the  methods  of  poisoning  adopted  by  the  Hindoos  not  so 
much  with  the  intention  of  destroying  life  as  of  facilitating  the  per- 
petration of  robbery,  consists  in  administermg  to  persons  either  the 
Powdered  seeds,  or  a  strong  decoction  of  them,  m  curry,  or  m  some 
Sr  li  ghly  flavoured  articlf  of  food.  Delirium  and  insensibili  y  soon 
?o  ow  and'sometimes  death  is  the  result;  but  no  suspicion  of  the  real 
cause  appears  to  be  excited.    Vide  Appendix  on  "  Indian  Poisons. 

Brown,  of  Lahore,  states  that  out  of  -nety-  wo  o  cases  f 

noisoning  no  fewer  than  twenty-one  proved  fatal;  but  it  is  piobable 
tlmt  many  which  result  in  death  are  never  known,  while  those  who 
sufvi  ^wLTd  naturally  complain  of  any  injury  that  might  have  been 
done  to  Them  while  insensible.    The  drug  has  a  bitter  taste,  which  it 

may  be  delayed  from  haH  an  hou^^^^^^^ 

uZtrZ  pfZ'^Jffeierf^lVent.y  moving  about,  and  the.e  .  a 
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tendency  to  go  naked  and  to  pick  at  various  objects.  The  pulse  is 
generally  slow,  and  there  is  great  thirst.  After  a  time  tlie  patient 
becomes  again  insensible,  and  is  greatly  exhausted  ;  sometimes  con- 
vulsions occur,  with  low  muttering  delirium,  and  at  length  he  dies.  If, 
as  it  more  frequently  happens,  he  recovers,  the  insensibility  persists 
for  a  day  or  more,  and  the  patient  remains  occasionally  in  an  idiotic 
state,  able  to  speak,  but  not  to  understand  for  some  time  longei-,  and  he 
has  no  recollection  of  what  has  occurred  after  the  poisonous  meal.  Some- 
times vomiting  is  an  early  symptom,  although  this  is  rare  ("  Poisons  in 
the  Punjab,"  1863,  p.  67). 

Chevers  has  given  a  very  complete  account  of  the  Hindoo  system  of 
poisoning  by  dhatoora  ("Med.  Jur.  for  India,"  1856,  pp.  121,  549,  591. 
See  also  B.  M.  J .,  1892,  2,  p.  641) .   It  appears  that  the  Datura  fastmsa, 
alba,  and  stramonium  are  the  principal  sources  of  the  poison  in  India. 
The  Thugs  employ  this  poison  with  the  object  of  rendering  their 
intended  victims  helpless.    As  it  is  administered  by  skilled  professional 
poisoners  in  India,  it  causes  a  profound  lethargy  resembling  coma. 
The  symptoms  may  continue  for  two  days,  and  yet  recovery  take  place. 
He  also  states  that  the  cases  rarely  prove  fatal.    Out  of  fifty-one 
instances  of  poisoning  by  dhatoora,  at  the  Bombay  hospital  in  one 
year,  recorded  by  Giraud,  one  only  proved  fatal,  and  four  presented 
very  alarmmg  symptoms.    Clievers  notices  the  early  occurrence  of 
insensibility.    A  man  drank  two  mouthfuls  of  a  poisoned  liquid,  com- 
plamed  of  a  bitter  taste,  and  fell  down  insensible  within  forty  yards  of 
the  spot  where  he  had  drunk  the  liquid,  and  did  not  recover  his  senses 
until  the  third  day  after  {op.  cit.,  p.  187).    In  these  cases,  probably 
the  seeds  are  given  m  a  large  dose,  either  in  solution  or  in  very  fine 
powder.    The  first  stage  of  poisoning  is  commonly  marked  by  delirium  • 
the  patient  is  restless  and  wanders  about  as  if  in  search  of  something' 
but  from  giddiness  or  great  muscular  weakness  he  is  soon  unable  to 
walk  or  even  to  stand ;  he  talks  incoherently,  laughs  wildly,  moves 
about  as  if  to  avoid  spectra,  and  picks  or  catches  incessantly  at  real  or 
imaginary  objects     He  appears  as  if  drawing  out  imaginary  threads 
from  the  ends  of  his  fingers,  and  his  antics  are  of  the  most  varied  and 
ludicrous  land.    The  pupils  are  invariably  dilated,  and  the  spectra  are 
Illusions  depending  on  disordered  vision.    Distant  objects  appear  near 
to  him,  and  near  objects  as  if  highly  magnified  :  he  will  attempt  to 
grasp  a  distant  object  as  if  it  were  close  at  hand,  and  will  start  bad  on 
a  person  approaching,  as  if  he  thought  the  person  was  quite  near  to 
him.    In  the  second  stage  of  poisoning,  there  is  either  grea^t  drowsTne  s 
or  complete  stupor,  sonietimes  passing  into  utter  insensibility  with 

tne  nist  (op.  cit   p.  593).    For  some  additional  information  resnectint^ 
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already  partially  intoxiciited,  he  may  be  incapable  of  making  any 
observation  of  this  kind. 

Toxicity  and  Fatal  Dose. — The  toxicity  of  the  active  principle, 
a  mixture  ot  atropine  and  hyoscyaniine,  is  extremely  great,  and  as  the 
plant  contains,  approximate!}',  one  per  cent,  of  alkaloids,  it  must  be 
considered  dangerous.    Death  may  take  place  although  the  whole  of 
the  seeds  are  ejected.    A  child,  cat.  2,  swallowed  about  one  hundred 
seeds  of  stramoniuiai,  weighing  sixteen  grains.    The  usual  symptoms 
were  manifested  in  an  hour,  and  the  child  died  in  twenty-four  hours, 
although  twenty  seeds  had  been  ejected  by  vomiting  and  eighty  by 
purging  {Med.  Gaz.,  vol.  15,  p.  194).    Sufficient  alkaloid  to  destroy 
life  had  been  absorbed  from  the  entire  seeds  and  carried  into  the  blood. 
In  a  case  which  became  the  subject  of  a  trial  at  Osnabriick,  a  woman 
administered  to  her  mother  a  decoction  of  the  bruised  seeds  of  the 
thornapple,  of  which  it  was  supposed  there  were  about  125.    She  very 
soon  became  delirious,  threw  her  arms  about,  and  spoke  incoherently; 
she  died  in  seven  hours  (Henke,  Zeitsch.  der  S.  A.,  1837,  1,  H.). 
Duration. — Nothing  known  beyond  the  above  cases. 
Symptoms. — These  closely  resemble,  as  might  be  expected,  those 
of  atropine,  i.e.  delirium,  dryness  of  mouth,  and  dilated  pupils.  The 
usual  effects  produced  by  this  poison  will  be  understood  from  the 
following  cases.    A  woman,  aet.  36,  took  two  teacupfuls  of  infusion 
of  stramonium  leaves  by  mistake  for  senna  tea.     In  about  ten 
minutes  she  was  seized  with  giddiness,  dimness  of  sight,  and  faintmg. 
In  two  hours  she  was  quite  insensible  ;  the  pupils  were  fixed  and 
dilated,  all  the  muscles  of  the  body  convulsed,  the  countenance  flushed, 
and  the  pulse  full  and  slow.    The  stomach-pump  was  applied,  and  m 
the  course  of  a  few  hours  she  recovered,  suffering  however,  from 
indistinctness  of  vision,  and  vertigo  {Med.  Gaz.,  vol.  8,  p.  605).  The 
seeds  of  this  plant  are  highly  poisonous.    A  boy,  set.  5,  ate  some  seeds, 
with  a  portion  of  the  plant.    Soon  afterwards  it  was  observed  that  his 
face  was  Hushed,  and  that  he  staggered  as  if  intoxicated.    He  vomited 
and  threw  up  about  thirty  seeds.    His  skin  was  hot  and  red,  the 
countenance  had  a  wild  and  staring  expression,  the  pupils  were  nearly 
fully  dilated,  and  insensible  to  light.    The  child  was  restless,  m  a 
state  of  raging  delirium,  and  biting  with  fury  at  those  who  attempted 
to  restrain  him.    He  was  unable  to  stand,  and  in  a  state  resembhng 
St.  Vitus's  dance.    The  pulse  could  not  be  counted.    The  breathing 
was  hurried  and  gasping.    He  was  incessantly  talking,  but  without 
articulating  distinctly,  and  he  appeared  to  be  driving  away  from  him 
imaginary  objects.    Emetics  produced  the  vomiting  ot  more  seeds,  and 
in  al  hour  he  began  to  articulate.    He  slept  restlessly  for  two  hours 
Some  seeds  were  passed  in  the  evacuations  from  the  bowels.    In  four 
hours  the  symptoms  had  abated,  and  the  boy  gradually  "^P^oved 
The  pupils  did  not  recover  their  natural  state  ^"^il  after  three  days 
{Neto  York  Jour,  of  Med.,  1856  ;  and  Brit,  and  For.  Med.  Rev.,  1867,. 

Tulner  {Amer.  Jour.  Med.  Sci.,  April,  1864,  p.  552),  describes-five 
cases  of  poisoning  by  these  seeds,  in  children  under  ten  years  of  age. 
They  had  eaten  them  in  the  scarcely  ripe  state  when  they  are  not 
very  bitter.  In  one  hour  and  a  half  two  of  the  children  were  found  to 
be  fuUy  under  the  influence  of  the  poison.    They  were  lying  on  their 


POISONING  BY  DATURA  STRAMONIUM.  737 

backs,  the  eyes  bright,  and  the  pupils  widely  dilated  and  insensible  to 
light ;  the  conjunctivee  were  injected,  the  face  deeply  suffused  and  of  a 
dark  crimson  colour;  there  was  difficulty  of  breathing,  inability  to 
articulate,  and  a  state  of  complete  insensibility,  broken  occasionally  by 
a  paroxysm  during  which  they  would  utter  some  indistinct  sounds  and 
throw  then-  hands  about,  as  if  trying  to  ward  off  some  threatening  evil. 
Ihen  they  fell  into  a  comatose  state,  but  were  easily  roused  into  a 
state  oi  violent  excitement:  they  grasped  at  imaginary  objects;  there 
was  picking  at  the  bed-clothes,  with  paroxysms  of  excessive  laughter, 
iiiey  had  no  proper  control  over  their  limbs,  walked  with  a  staggering 
gait,  and  fell  to  the  ground  as  if  intoxicated,  or  in  a  state  of  complete 
exhaustion.    They  recovered  under  treatment  in  about  twenty-four 
1862%  54)     °  same  journal,   January  7th, 

^HhJl^^'  f,\  ^'  ""J^  ^^o^^iialf  a  dozen  stramonium  seeds,  together 

entv  minnt..'  T      '^''"\f  Symptoms  came  on  within 

twenty  min  tes,  beginning  with  dryness  and  burning  of  the  throat 
thirst,  inability  to  swallow,  nausea  and  retching,  but  no  vom  tin?' 
pain  m  the  stomach,  flushed  face,  giddiness,  and  singing  in  thT ears' 
Twitchmgs  of  the  muscles  of  the  forearm  were  next  Observed  and 
delinum  set  in.  When  seen  an  hour  and  a  half  after  eatinTthe  seeds 
the  girl  was  lying  on  her  back,  delirious,  apparently  unconsc  ous  and 
were  S^n^^  It  ""^''.f  '"^^^""'^  Th  'eyes. 

fits  of  crying  and  horror.    ¥hrlvul  L.^ 

voided  five  hours  after  thVL^r  .                              ^^'^  ™^ 

by  Stas's  pioce  s  wl  kh  dilated  ir''  '"^^i'  '                ^as  obtained 

man;  and^  ^1  L  dHatation    aL'^/  ^^'^  "^^^^^^^           ^^e  of  a 

vol.  14,  p.  161)!     '""^^^'^^  liours  (Canada  Lancet, 

cJsT^Zf^-^^^^^^^^  same  lines  as 

by  poison  even,  not  to  menttrL.th  bv      "  ^^^^b 
describes  the  appearances  me?  w  h  in^heTodv  oT  o^""";-. 
fessional  Indian  poisoners,  Bassawur  S  ngh  who  in  oZt  f  i*^i 
Picion,  partook  of  the  poisoned  food  1  ms'elf  'ffis^nf/J°^ 
became  insensible;  he  robbed  them  anc  lefutnn    %  '''"^""^ 
a  time  they  recovered  their  senses  and  jnvp  . 
station.    The  poisoner  was  found  undt^nT  ^"^^^^^^^^^     the  police- 
P  ace,  quite  insensible.    ?4 mej^s  IrP  .      '  "^^^^ 
dxed  shortly  after  being  arrehended    QnTf  ""^ 
stolen  property,  beside?  a'qCtl^y     da^u  a  '''' 
the  post-mortem  appearances  :-The  punHs  t,.  .'    ^  i  ^'^"^^^'"g  ^^re- 
body  was  covered  with  dust,  as  if  it  1  T     '^''^7^^ely  dilated;  the 
The  fingers  of  both  hands'  wer    to"'  tic^^  g^'^""^' 
venous  congestion  of  the  brain  and  ,3^  V'''^  ''^'^  g^'eat 

bloody  serum  under  the  membr^lXr^^^^^^  ffA 

M.J.— VOL.  ir.  '         ^        ^^^e  right  hemisphere. 
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About  an  ounce  of  dark  fluid  blood  was  found  at  tbe  base  of  the  skull. 
The  bloody  points  on  a  section  of  the  brain  were  numerous.  The 
ventricles  contained  a  considerable  quantity  of  serum.  Tlie  choroid 
plexus  was  unusually  full  of  blood.  In  the  stomach  there  was  a 
quantity  of  food,  partly  digested,  in  which  were  found  seeds  of  datura 
as  well  as  seeds  oi  the  Solanwn  melongena,  whifh  in  form  they  somewhat 
resembled  ("Cases  of  Food-Poisoning,"  etc.,  1864;  "  Ind.  Annals 
of  Med.  Sci.,"  No.  17).  ^         ^  .  ,  .  , 

Analysis. — The  seeds  of  stramonium,  from  which  accidents  have 
most  frequently  occurred,  are  flattened,  kidney-shaped,  but  half  oval, 
rough,  and  of"  a  dark-brown  or  black  colour.    The  seeds  are  liable 
to  be  mistaken  for  those  of  capsicum.    Brown  thus  describes  the  dif- 
ference :— "  The  datura  seeds  present  dots  on  their  exterior,  which  on 
a  microscopical  examination  are  seen  to  be  composed  of  convoluted  ridges 
surrounding  spaces.    On  the  capsicum  seed  these  convoluted  ridges 
run  nearly  parallel  to  each  other,  and  are  joined  at  right  angles  by 
shorter  ridges  so  that  most  of  the  spaces  are  of  an  oblong  form,  and 
are  as  lines  curving  round  the  seed  :  but  in  datura,  the  ridges  are  more 
convoluted  and  irregular,  joining  at  acute  angles  and  circumscribing 
irregular  spaces     ("  Poisons  of  the  Punjab,"  1863,  p.  67).    Of  the 
dry  Datura  stramonium,  about  eight  seeds  weigh  one  gram     Ihe  seeds 
of  the  Datura  fastuosa  are  very  similar  in  size  and  general  appearance. 
The  seeds  of  Datura  alba  are  larger,  flatter,  and  much  lighter-coloured 
but  have  similar  miscroscopical  characters.    These  are  the  seeds  which 
are  chiefly  used  by  the  Thugs  and  the  poisonmg  robbers  ot  India. 

Tbe  leaves  of  the  common  Datura  stramonium  are  well  characteused 
by  their  peculiar  shape.  In  the  full-grown  plant  the  leaves  retain  the 
same  characters,  but  are  much  larger.  r  i 

Daturine.-The  poisonous  properties  of  thornapp  e  were  formerly 
ascribed  to  the  presence  of  an  alkaloid,  datiinne,  which  forms  about  one 
per  cent,  of  the  dried  vegetable.    According  to  Ladenberg  it  is  a  mere 
mTxtu    of  atropine  and  liyoscyamine.    The  alkaloids  may  be  extracted 
from  organic  materials  by  the  process  described  on  p.  374  Phe 
80-callecl  alkaloid  crystallises  in  long  colour  ess  prisms  or  need  es  it 
has  a  bitter  taste,  somewhat  acrid,  and  shghtly  resemblmg  that  of 
tobacco     It  is  poisonous.    The  eighth  of  a  gram  killed  a  sparrow  n 
three  hours     When  placed  on  the  eye,  or  introduced  into  the  oellulai 
membrane  of  an  animal,  it  is  observed,  like  atropine,  to  cause  dilatation 
ofThe  pu,.il     When  heated  in  a  tube  it  is  decomposed,  and  ammonia 
is  evolved  as  with  other  alkaloids.   It  is  soluble  m  water,  and  the  solu- 
18  evoivea,  as  wmi  utx  nverinitated  bv  tannic  acid  and  by 

acid  mixture  is  diluted  with  water.  ^rlpntitv^  oi 

Case.— The  following  shows  the  likeness  (probable  identity;  ot. 

stramonium  to  belladonna  : — 

On  January  9th,  at  noon,  Mrs.  H.,  aged  fifty-three  took  a  teasp«oi^ul  of  an 

antiastWicafno^der  in  -^1^%*--  ^^aX^te^^^^ 

sitting  down  to  inner,  she  could  not  ^"^f  .^^and  a  dry^^^^^^  became  blurred, 
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to  moisten  lior  Hps  she  exclaimed  at  the  weight  of  it,  and  feeling  herself  getting 
worse  she  told  her  husband  to  go  for  the  doctor,  and  from  this  time  remembered 
nothing  till  about  6  or  7  p.m.    When  I  saw  her  at  2  p.m.  her  condition  bore  a 
remarkable  resemblance  to  a  case  of  delirium  tremens ;  her  face,  however,  which 
was  markedly  pale,  was  not  expressive  of  suspicion  nor  anxiety,  nor  was  there  any 
clammy  perspiration,  the  skin  being  perfectly  dry.     Her  eyes  were  bright  and 
etarmg,  the  pupils  dilated  but  not  excessively,  and  absolutely  insensible  to  light 
The  flow  of  ideas  was  very  rapid,  and  her  speech  so  fast  that  only  at  times  could 
any  sense  be  made  of  what  she  said.    Mirthful  delirium  and  haUucinations  were 
very  promuient,  but  illusions  and  delusions  were  markedly  absent.    Althouffh  she 
often  attempted  to  rise  she  seemed  unable  to  do  so  from  iuco-ordination  of  the 
lower  extremities.    Sensation,  however,  was  perfect.    The  power  of  swallowing  afc 
first  seemed  absent  but  If  she  was  prevented  from  returning  what  was  placed  iu 
her  mouth  she  swallowed  it.    Breathing  was  quiet,  but  the  plxlse  was  ve?y  rapid 
thready,  and  compressible.    After  using  the  stomach  pump  freely,  nitrite  of  aUl 
and  digitahn  (hypodermic)  were  administered,  and  shortly  aftef^ards  pilocS 
(FiiJ       1,  I'sfrp  107^)''"'''^  ^■e^-^-kably  S 

Poisoning  by  Digitalis  pubpurea. 
Source  and  Method  of  Oecurrence.-The  pmple  foxglove 

digitalis  purpurea,  is  a  well-known  common  wild  flower  in  En0l«nH' 
It  belongs  to  the  Natural  Order  Scrophulariaceoe.  All  parts  of  the  bW 
are  poisonous  m  anything  like  large  quantities,  but  it  is  the  leaves  that 
are  used  for  medicinal  purposes. 

Ovving  to  its  value  as  a  medicine  digitalis  has  been  more  closelv 
studied  than  any  other  of  our  English  plants.  The  result  has  beeTto 
disclose  several  bodies  of  an  alkaloidal  nature,  including  a  c^lucoside 

preparations  of  the  drug  and  their  respective  do^es  ' 

Digitahs  poisoning  is  not  common,  except  in  the  sbanp  ^ 
doses   given   medicinally  but   injudiciously    wiic     havf  nror'^" 
unpleasant  symptoms,  and  probably  hastened  the  end  in  .  1''^^'^"^^^ 
of  heart  disease.    Sir  Thos!  Stevenson  ha    een  a  Patient     Y  'T' 

ounces  of  a  strong  decoction  of  the  leaves.  ^^^""''^ 

In  1864,  a  man  was  executed  in  Paris  for  murder  bv  r!,-.r,-+  r 
.  Toxicity  and  Fatal  Dose.-Thirty-eigh  ^aii^^^  of  t1  ?       '  . 
nme  drachms  of  the  tincture  have  proved  fatal  in ff    J  Y^  and 
and  its  official  preparations  cannot^e  con  k  Id  a^'  ' 
but  digitalin  operates  powerfully  on  man  and  an' mals  in  vi^-f  f^"T''' 
and  must  be  regarded  as  a  deadly  poison.   XtsiTtZtlZ^  ^ 
which  IS  considered  to  be  equal  to  eight  grains  oTth!  n 
powder  of  the  dried  leaves,  is  sufficient  to  cause  svmi.t.  -P^'^P^i-^^d 
Doses  of  from  one-eleventh  to  one  thirtyTecond  Zt 
lowered  the  pulse  and  caused  nausea  vomitW  l.-i^  ^  -^'^"^  ^^^^ 

increased  secretion  of  urine  (Pereii'a,  "  mITm  J"^^' ^'^'^^ 
one-quarter  to  one-half  of  a  grain  would  nv^i  i? '        ^""^^^  ^''""^ 
Ho.o„e  to..,  in  ex,.eH,„e„.f  „ri,Z';J  '^^^^r^Z:^^ 
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taken  at  intevvuls  lowered  the  pulse  to  about  one-fourth  or  one-fifth  of 
the  normal  standard  :  thus  in  himself  it  fell  to  seventeen  in  one 
minute,  which  represents  a  fourth  of  the  normal  pulsations.  In  doses 
of  from  one-fifteenth  to  one-thirtieth  of  a  grain  in  twenty-four  hours, 
digitalin  slackened  the  circulation.  In  doses  above  one-fifteenth  of  a 
grain,  it  produced  on  adults  emetic  and  purgative  effects,  sometimes 
suddenty,  at  others  slowly  and  gradually.  In  doses  of  from  one  to  two 
grains,  unless  speedily  thrown  off  by  vomiting,  it  killed  dogs  in  a  few 
hours  (Orfila,  "  Toxicologie,"  vol.  2,  p.  350  ;  see  also  a  paper  by  Fagge 
and  Stevenson,  Guy's  Hosp.  Rep.,  1866,  p.  37). 

It  is  found  that  digitalis  is  more  rapidly  absorbed  from  the  stomach 
than  excreted  by  the  kidneys,  and  hence  it  has  been  called  a  cumulative 
poison.  It  deserves  rather  to  be  spoken  of  as  a  drug  to  be  used  with 
caution,  i.e.  the  quantity  of  urine  must  be  measured  frequently  while 
the  patient  is  taking  digitalis.  _  . 

Symptoms. — The  effects  from  a  pharmacological  pomt  oi  view 
have  been  very  carefully  studied  (Lauder  Brunton,  "Pharmacology")  and 
it  has  been  found  to  have  three  principal  actions  :  (1)  it  is  an  n-ritant  to 
the  stomach  ;  (2)  it  slows  and  makes  more  forcible  the  heart-beat— 
eventually  by  exhaustion  quickens  and  enfeebles  it ;  (3)  it  increases  the 
tone  of  the  arterioles  and  so  increases  blood  pressure.    A  young  man 
swallowed  a  strong  decoction  of  foxglove  by  mistake  for  purgative 
medicine.    He  was  soon  seized  with  vomiting,  pam  m  the  abdomen,  and 
purging.    In  the  afternoon  he  fell  asleep.    At  midnight  he  awoKe,  was 
attacked  with  violent  vomiting,  colic,  convulsions,  and  the  pupils  were 
dilated  and  insensible  to  light ;  his  pulse  was  slow  and  irregular. 
He  died  twenty-two  hours  after  taking  the  poison  (Wibmer,  op.  cit., 
"  Digitalis").    A  few  grains  of  the  powdered  leaves  have  been  known 
to  produce  giddiness,  languor,  dimness  of  sight,  and  other  nervous 
symptoms.    A  drachm,  however,  has  been  taken  without  causing  death  ; 
but  in  this  instance  it  produced  the  most  violent  vomitmg.    A  woman 
made  an  infusion  of  digitalis,  and  swallowed  it  by  mistake.  The 
symptoms  which  followed  were  vomiting,  paleness  of  the  face  coldness 
of  the  skin,  prostration,  muscular  feebleness   a        ^^^^^V  S^fl?p 
drunkenness,  headache,  giddiness,  confusion  of  sight,  d^a  ation  of  the 
pupils,  and  loss  of  sensibiUty.   The  vomitmg  was  constant  and  aggia- 
iated  by  anything  that  was  taken.    There  was  constipation  of  the  bowels, 
with  suppression  of  urine.    There  was  thirst,  with  panis  m  the  abdomen 
increased  by  pressure,  and  great  restlessness  at  mght.    -^^  &  t  the 
iiulse  was  fifty-two.    On  the  fourth  day  it  was  forty-one  to  foity-two. 
?)n  th:Stli7ayitwas  fifty-eight,  less  irregular,       ^^^^^^^'Zl  bel 
abated.     During  the  night  she  got  up,  and  «!^;'^^  ™fvmntoms^^ 
suddenly  fainted,  and  died.    A  person  labouring  ^^ll^^^  'Zml 
poisoning  by  digitalis  should  always  be  keptm  the  recumbent  postuie 
JS  bM.  Jour.,  1864,  p.  169).    In  the  climcal  ^Ti^l^tZ 
are  much  the  same,  but  the  heart  gets  very  rapid  and  iiiegulai  wlien 

the  dose  is  a  deleterious  one.  -^^o^+o  r>f  fliP  nlant 

Treatment.-The  stomach  should  be  emptied  if  pait  oUhejl^nt 

have  been  taken,  beyond  this,  but  httle  can  be  done  J^^  f ^ 

cases  the  main  thing  is  the  cessation  of  ^f"^^"^^^^^*^^^'-  ^^^^^^^^^^^^ 
good  antidote  to  aconite  poisoning,  but  m  the  <=«"7^.^J.S;'^;°^^^ 
to  be  remembered  that  the  rapid  feeble  pulse  of  digitahs  poisoning 
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due  to  exhaustion  of  the  nerve  centres,  and  therefore  not  altogether 
likel}'  to  be  benefited  b}^  aconite,  which  in  itself  will  soon  exhaust  the 
same  centres.  In  the  B.  M.  J.,  2.,  1899,  p.  1264,  is  an  account 
of  experiments  by  J.  J,  Taylor  and  C.  R.  Marshall  on  the  treatment 
of  digitahs  poisoning;  they  finally  conclude  that  it  must  be 
sym])tomatic,  as  there  is  no  available  antidote. 

Post-mortem  Appearances.— Beyond  bits  of  the  plant  there  is 
nothmg  to  be  expected,  unless  it  be  slight  inflammation  of  the  stomach 
owing  to  the  irritant  action  of  the  drug. 

Analysis.— In  reference  to  the  infusion  or  tincture,  except  there  be 
sufficient  to  allow  of  the  separation  of  digitaUn,  there  is  no  chemical 
process  known  by  which  the  poison  may  be  recognised.  If  any 
fragments  of  leaves  or  seeds  are  found  in  the  contents  of  the  stomach 
or  in  food,  they  may  be  identified  by  the  aid  of  the  microscope. 

It  IS  stated  that  digitalin  constitutes  only  one  per  cent,  of  the  dried 
leaves.  In  reference  to  the  seeds  of  the  foxglove,  they  are  of  a  reddish- 
brown  colour,  remarkably  small,  oblong,  and  somewhat  angular  in 
shape.  They  have  pecuUar  markings.  By  the  aid  of  the  microscope 
they  may  be  easily  distinguished  from  the  seeds  of  hyoscyamus,  datura 
belladonna,  and  most  other  poisonous  plants.  ' 

The  toxicological  properties  of  digitalin  have  been  investigated 
by  Homolle  (Joitr.  de  Pharm.,  January,  1845-57) ;  also  by  Bouchardat 
(  Ann.  de  Therap,"  1864,  p.  155).  The  commercial  article  has  a  pale 
fawn  colour.  The  French  and  German  varieties  are  not  identical. 
Nativelle  has  obtamed  it  by  the  aid  of  boiling  90  per  cent,  alcohol 
'"o^r!  f*"'^  shining  needles  {Pharm.  Jour.,  1872,  April  27th 

p.  865)     Alcohol  IS  its  best  solvent.    Boiling  water  takes  it  up  in  small 
quantity,  acquirmg  a  tea-like  odour:  its  solutions  are  intensely  bitter 
it  IS  a  mixture  of  neutral  vegetable  principles,  having  neither  alkaHne 
nor  acid  reaction.    In  solution  it  is  precipitated  by  tannic  acid,  but  not  by 
otassio-mercuric  iodide  ;  and  by  this  property  it  may  be  distinguished 
irom  the  alkaloids.    When  heated  in  a  tube,  it  melts  and  is  decomposed 
evolving  an  acid,  and  not  an  ammoniacal  vapour.     Strong  nitric  acid 
hssolves  It  and  gives  to  it  a  deep  orange-red  colour.    Thfs  ac  d  sol^- 
tion  speedily  acqmres  a  pale  yeUow  colour  on  standing.    Iodic  acid  is 
unchanged  by  it.    Hydrochloric  acid  dissolves  it,  and  when  gently 
lieated  the  solution  becomes  green.    Strong  sulphuric  acid  gives  to  it 
a  brown  colour,  and  after  exposure  for  soine  tim'e  or  by  a  gSe  hea 

^  dilute  t:T.        I'^^^-I'^-^^  If       sulphuii  acid  sltn 

OS  d  luted  the  hquid  immediately  assumes  a  dingy  green  colour 
Diluted  sulphuric  acid  heated  with  the  powder  gives  a  ^eddisirblack 
colour.  Grandeau  has  suggested  another  test.  ^  If  the  diSin  has 
been  previously  dissolved  and  the  liquid  evaporated  sul,  1,  v  ^o  '^ 
imparts  a  rose  colour  to  small  quantitls.  or  aTedd  sh  bro  ^  or  e'"n 
brown  colour  when  the  digitaUn  is  in  rather  large  qua  it  I  If  Z 
digitahn,  moistened  with  sulphuric  acid,  is  exposed  ta  T.K  % 
bromine,  it  immediately  assumes  a  viole  colour  Tbi.  .  '  i 
IS  observed  even  with  the  faintest  trace  of  cSiin  ^lifl't'^: 
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Stevenson  have  not  found  this  method  so  successful  in  practice  as 
these  experiments  on  pure  digitalin  woukl  appear  to  indicate  ("  Ann. 
d'Hyg.,"  1864,  p.  80).  According  to  Brurmer  ("  Deut.  Chem.  Ges. 
Ber!,"  1873,  p.  96)  and  Ahnquist  ("  Arch.  Pharm.,"  [3]  5,  p.  515), 
digitalin,  when  in  a  sepa]-ate  state,  may  be  detected  by  the  red  colom- 
produced  when  its  solution  is  mixed  with  a  dilute  watery  solution  of 
dried  ox-bile,  and  then  with  a  quantity  of  strong  sulphuric  acid  sufficient 
to  raise  the  temperature  to  158°  F.  The  test  is  inapplicable  when 
sugar  or  several  glucosides  are  present.  Fagge  and  Sir  Thomas 
Stevenson  found  the  physiological  test  applied  to  a  frog  the  best  test 
for  the  presence  of  digitalin  (Guy's  Hosp.  Rep.,  1866,  p.  37). 

The  aqueous  extract  obtained  in  the  usual  way  (p.  374)  from  organic 
matter  is  best  shaken  out  with  choloroform,  in  which  all  the  active 
principles  of  digitalis  are  soluble ;  they  are  not  all  soluble  in  ether  nor 
in  benzene ;  it  is  to  be  remembered  that  digitalin  in  acid  solution  is 
taken  up  by  chloroform  (Mann). 

Cases. — Digitalin  has  acquired  some  notoriety  by  reason  of  the  trial  of  Dr.  De 
la  Pommerais,  at  Paris,  in  186-1,  for  the  miuxler  of  his  mistress,  a  woman  named 
Pauw.    The  deceased,  who  was  about  forty  years  of  age,  and  in  the  enjoyment  of 
good  health,  was  suddenly  seized  with  violent  vomiting,  and,  after  an  illness  of 
about  twenty-four  hoxu-s,  died  on  November  17th,  1803.    The  prisoner  had  just 
renewed  his  intimacy  with  her  at  the  time  of  the  occurrence  of  this  fatal  illness ; 
and,  after  a  long  interval  of  absence,  he  had  induced  her  to  insure  her  life  m 
various  insurance  offices  for  enormous  sums  of  money,  quite  disproportioned  .o  her 
circumstances.    Immediately  after  her  death  he  put  in  a  claun  for  these  large 
insurances.    The  body  of  the  deceased  was  exhumed,  and  mspectea  tor  the  hrst 
time  thirteen  days  after  death.    The  viscera  throughout  were  healthy ;  they  pre- 
sented no  unusual  appearance,  and  revealed  no  natural  cause  ot  sudden  deatn. 
The  stomach  and  bowels,  which  were  weU  preserved,  bore  no  marks  of  the  action 
of  poison ;  and,  on  a  chemical  analysis,  no  poison  of  any  kmd  could  be  detected  m 
these  organs  by  Tardieu  and  Eoussin.    The  symptoms,  dm-mg  the  lUness,  owing  to 
there  being  no  suspicion  of  poisoning,  were  not  accurately  observed.  Kepeated 
vomiting,  with  great  depression  and  exhaustion,  seem  to  have  been  the  most 
prominent.    PaiUng  to  detect  any  poison  by  chemistry  and  the  microscope,  the 
experts  adopted  the  physiological  test  of  administering  prepared  alcoholic  and 
aqueous  extracts  of  the  stomach  and  intestines  to  animals    An  attempt  made  to 
separate  the  active  principle  and  remove  the  organic  matter  by  dialysis,  d  d  not 
vield  satisfactory  results  ("Ann.  d'Hyg.,"  1864,  2  105).    Seventy-hve  grams  of 
Se  mixed  extx-acts  above  mentioned  were  inh-oduced  m.to  the 
the  thigh  of  a  dog.    The  animal  vomited  twice ;  and  m  foui-  ^^.^^^PJl^^f 
of  the  heart  sank  fi'om  102  to  86;  its  action  was  irregular  and  ^^te  ra  ttent  and 
the  respiration  was  deep  and  painful.    There  were  no  ^^^^^ic  symptoms  ,  on  tte 
next  day  the  dog  was  better,  and  it  completely  recovered.    Sixty  giams  oi  these 
eXacts^in  w^^^^^^^  to  a  rabbit  by  means  of  a  funnel,  caused  death  lu 

a  few  minutes,  probably  from  syncopo  (or  asphyxia  f). 

The  deceased,  during  her  fatal  illness,  had  vomited  on  ^^^^^  .^^J 
An  alcoholic  extract  waf  made  of  the  scrapmgs  of  the  floor  and  of  tbe  sutet^^^^^^^^ 
deposited  between  the  planks.    No  mineral  poison  was  found  m  it    Seventy  hve 
gi-ains  of  this  extract  were  introduced  m  o  the  ceUular  membrane  of  the  thigh  ot  a 

from  vomited  matters,  had  no  effect  upon  an  animal.  ,,,.„„„,.Hp=5    The  first, 

These  two  extracts  of  the  floor  had  difierent 
containing,  as  it  was  believed,  a  portion  of  the  vomited  ^^^tteis,  amountea  to  u 
an  o™    It  was  of  a  brown  coloui-,  had  a  rancid  oily  odoui-,  ^^'l^'^,^  ,7  .J'^'- 

Tlution  was  precipitated  by  tannic  acid;   it  was  coloured  puiple-icd  bj 
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sulphmic,  ami  green  hy  hydrochloric  acid.  The  second  was  coloured,  had  an  oily 
aspect,  but  no  bitterness.  It  was  not  precipitated  bj^  tannic  acid,  and  was  feebly 
colom-ed  by  sulphuric  and  hydrochloric  acids ;  the  results  being  diiferent  from 
those  obtained  with  the  first  extract.  It  was  objected  to  any  inferences  from  the 
pi'operties  of  these  oxfaracts,  that  deceased's  room  had  been  fonnerly  occupied  by  a 
photographic  artist ;  but  it  is  expressly  stated  that  no  noxious  mineral  substances, 
such  as  are  used  in  photography,  were  found  in  them.  No  attempt  was  made  to 
procure  digitalin  from  the  extracts  ;  the  presence  of  this  principle  was  a  matter  of 
inference,  from  the  extracts  produced ;  and  the  reason  assigned  for  the  extract 
derived  from  the  stomach  and  bowels  of  deceased  having  no  fatal  effect  upon 
animals,  was  that  the  quantity  of  the  active  principle  left  in  the  body  at  the  time 
of  death  was  too  small. 

Tardieu  and  Eoussin  deposed  at  the  ti-ial  that  the  deceased  had  died  from  a 
vegetable  poison  which  produced  no  marked  change  in  the  body,  which  could  not 
be  revealed  by  chemical  analysis,  but  only  by  its  noxious  effects  on  animals.  The 
effects  on  animals  were  in  this  case  similar  to  those  caused  by  digitalin,  and  with- 
out positively  affii-ming  that  the  deceased  woman,  Pauw,  had  died  from  this  poison, 
there  was  the  strongest  presumption  that  she  fell  a  victim  to  it.  The  deceased  was 
quite  well  the  day  before  her  death,  and  the  post-mortem  examination  of  the 
body  proved  the  absence  of  any  natural  cause  to  account  for  this  sudden  death. 

In  reference  to  the  accused,  it  was  proved  that  he  had  in  his  possession  a  large 
"}™°®^'  °{  poisons  of  a  deadly  kind,  including  digitalin ;  that  he  had  at  three 
drtierent  times  pui'chased  as  much  as  fifty-two  grains  of  this  poison,  of  which 
much  had  been  used,  and  that  those  quantities  were  inconsistent  with  any  reason- 
able medical  requirements.  As  the  prisoner  was  a  homoeopathic  practitioner,  the 
pm-chase  and  actual  use  of  such  large  quantities  of  so  potent  a  drug  were  quite 
inexplicable  on  any  theory  consistent  with  his  innocence.  On  the  other  hand  the 
case  was  equally  against  him  in  its  moral  aspects  ;  it  was  clearly  established 'that 
by  reason  of  the  large  insurances  effected  on  her  life,  he  had  a  strong  motive  in  the 
death  of  the  woman,  that  a  long  cessation  of  theii-  intimacy  had  taken  place 
by  reason  of  his  marnago  with  another  person,  that  he  had  suddenly  and  without 
any  reasonable  grounds  renewed  his  intimacy  with  the  deceased,  and  the  date  of 
^er  fatal  lUness  was  m  accordance  with  these  visits  thus  renewed.  In  short  De  la 
iommerais  had  the  motive,  means,  and  opportunity  of  destroying  the  Kfe  of  this 
woman  by  poison,  and  no  theory  consistent  with  his  innocence  could  be  suggested 
by  those  who  defended  him,  to  explain  satisfactorily  the  mass  of  moral  and  medical 
circumstances  which  were  clearly  proved  against  him.  Pm-ther,  he  overacted  his 
If^l'/^   by  forged  letters  and  correspondence  had  shown  that  he  had  fuHy  antici- 

?pmW,-S'  T  v'""  •  '^^^  explanations  that  iight  be 

required  of  him  m  oi;der  to  account  for  this  event.  Apart  from  any  questions 
respectmg  the  speculative  character  of  the  medical  evid'ence,  there  wJre^cficC- 
stances  proved  m  this  case  which  were  inconsistent  with  any  theory  of^e 

executed?  ^"'^  ^^^""^  °*  lie  was 

Poisoning  by  Epilobium  hirsutuji. 
Source  and  Method  of  Occurrence.-Tliis  plant  is  exceedinfflv 

common,  growing  m  damp  places  by  the  side  of  brooks.    It  has  showy 
attractive  iiowevs,  and  is  known  locally  as  '  codlings  and  cream.'  The 
e(htor  as  unable  to  find  any  mention  of  its  possessing  toxic  properties, 
^^^'"'•^^'^^^^^^^^^•'^"^f^^i^^tating  effect  of  raw  vegetable  fibres  on  th^ 
liuman  stomach.    The  following  case,  B.  M.J.,  2,  1897  p  707  seem^ 

HI  'Ll        "TV^l"       f''''     ^  suAstl-oke  thj;;  'poL'nnS 

Oliver?^-  eminent  authority  as  Frof.  Thos. 

of  D^dlfver^'onTuV^s^StrTs^    InllZfT'  ^'T'       ""^"^'''^  ""^^^^  ^^^e 

tha?  immcLtely  previot  to^t««^^^^^^^^ 
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"playing  -witli  a  little  friend,  and  that  they  had  in  theii-  possession  a  bunch  of  plants 
known  as  the  hairy  willow  herb,  some  of  the  flowers  of  which  the  patient  had  eaten. 
Very  shortly  afterwards  the  mother  found  the  child  unconscious  and  in  convulsions. 
In  this  condition  she  brought  him  to  the  infirmary.  There  was  no  history,  and  no 
mark  of  any  inj  ury  ;  no  albumen  was  found  in  the  mine,  and  there  was  no  discharge 
from  either  ear.  The  abdomen  was  distended,  the  pupils  contracted,  and  the  patient 
was  in  a  state  of  complete  collapse. 

"Dr.  Percival  Davidson,  the  senior  House-Physiciau,  to  whom  Dr.  Oliver  is 
indebted  for  the  notes  of  the  case,  admitted  the  patient,  and  at  once  washed  out  the 
stomach,  bringing  away  remnants  of  food  and  a  pink  juice,  such  as  the  flowers  which 
the  little  fellow  had  in  his  hands  gave  on  expression.  An  oimce  of  castor-oil  and 
ten  grains  of  potassium  bromide  were  carried  into  the  stomach  by  the  tube,  and 
within  half  an  hour  the  fits  ceased,  and  in  about  an  hour  the  child  regained 
consciousness.  Next  day,  when  seen  by  Dr.  Oliver,  the  boy  was  heavy,  and  with 
difficulty  roused.  Some  of  the  sleepiness  was  probably  due  to  the  bromide. 
Shortly  after  the  bowels  had  been  freely  moved  the  patient  became  quite  well." 

Poisoning  by  Ebythroxtlon  coca  (Cocaine). 

Source  and  Method  of  Occurrence. — Eiytbroxylon  coca  is 
the  plant  from  the  leaves  of  which  the  alkaloid  cocaine  is  now 
extracted.  The  alkaloid  has  in  the  last  decade  enjoyed  a  great  repu- 
tation as  a  local  ansesthetic,  and,  in  consequence,  has  been  used  very 
largely  with,  in  a  good  man)'^  cases,  most  disastrous  results,  not  so 
much  from  acute  poisoning  as  from  the  habit  of  taking  the  drug  in 
small  quantities. 

The  official  preparations  of  the  plant  are  the  leaves,  liquid  extract, 
dose  ^  to  1  drachm,  and  the  alkaloid,  the  dose  of  the  hydrochlorate,  of 
which  is,  officially,  one-fifth  to  half  a  grain  ;  there  is  also  a  10  per  cent, 
solution  for  hypodermic  use,  the  dose  of  which  is  given  as  two  to  five 
minims.  Lamellae,  containing  one-fiftieth  grain,  trochisci,  containing 
one-twentieth  grain,  and  an  ointment,  containing  four  grains  in  100  are 
also  prepared. 

Many  preparations  of  coca  leaves  are  made,  elixir  extract,  infusion, 
vinum,  etc.,  but  only  the  liquid  extract  is  official. 

So  far  as  the  editor  is  aware,  no  homicidal  case  of  the  use  of  cocaine 
has  yet  been  recorded ;  one  accidental,  and  three  suicidal  deaths,  are 
recorded  in  1901  by  the  Registrar- General,  but  this  does  not  represent  a 
small  fraction  even,  of  the  cases  in  which  symptoms  of  an  unpleasant 
kind  have  occurred  or  developed  from  the  use  of  cocaine,  which  seems 
to  be  as  attractive,  if  not  more  so,  than  morphia,  to  people  of  feeble 
resolution. 

Toxicity  and  Fatal  Dose.— About  two-thir^is  of  a  gram  seems 
to  be  the  smallest  recorded  dose  which  has  caused  death  (Mann), 
but  in  regard  to  toxicity,  the  power  of  the  resistance  of  the  human 
frame  seems  to  be  capable  of  almost  indefinite  increase  by  habit  (as  m 
the  case  of  opium).  Mann  {loc.  cit.)  records  the  case  of  a  man  who 
habitually  injected  twenty-three  grains  daily  beneath  his  skm.  Su-  Thos. 
Stevenson,  in  the  last  edition  of  this  work,  states  that  even  one-sixth 
of  a  grain,  hypodermically,  may  cause  toxic  symptoms. 

Duration.— Local  anjesthesia  is  produced  in  a  few  minutes  ,  by 
cocaine  solutions,  and  a  similar  period  usually  elapses  before  ill  etiects 
are  produced  by  toxic  doses  in  acute  cases.  As  in  the  case  of  morphia, 
danger  is  not  over  for  many  hours  after  a  large  dose,  in  one  unaccustomed 
to  the  drug. 
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Symptoms. — In  Acute  Cases. — These  are  nausea,  vomiting,  head- 
ache, giddiness,  loss  of  vision,  profuse  perspiration,  lividity,  cramps  in 
the  region  of  the  stomach,  a  quick  irregular  feeble  pulse,  shallow 
gasping  respiration,  convulsions,  paralysis,  and  in  some  cases  delirium 
(vide  B.  M.  J.,  1888,  1,  p.  151). 

A  man  oet.  40  injected  beneath  his  skin  Imlf  a  grain  of  the  alkaloid  to  remedy 
the  after-effects  of  di-unkeuuess.  Twenty  minutes  later,  he  was  found  lying  on  a 
ilThl'  f?    '         '^^'''^''^  W-'i-  conjunctiva  of  the  eyes  insensitive. 

fi  T  '^"ty^r.^  -iiffic^t.  tlie  pulse  140  in  the  minute.  He  was 
iZ  tfc  monfi'  to  articulate,  and  could  not  swallow,  liquids  being  rejected 
ThS  tt^hnt  ^  '•'"^^^  ^^^^^  time,  but  recovered. 

adm,-nkf«^.i  f  P^'«.^^«^«ly         f  Peated  doses  of  five  and  six  tenths  of  a  grain 

mXts  S  M  rf«l7^''''^o?f"-^°^^i"^  ^^"^^"^^  been  used,  witlxout 
111  ettects  {JJ  M.  J.,  1887,  1  p.  o24  .  In  other  cases  alarming  symptoms  of  denres- 
«on  have  been  produced  by  the  appUcation  of  solutions  of  Snrt?  mucous 

Tss'treTef  iS^8:"i:^p^;it^^^    ^^^^^^^^  ^^^^^^  ^b^tz 

Deafness  ;  loss  of  taste  and  smell ;  profuse  perspiration  ;  inter- 
mn2 .  f  '  -f""^^?^'  irregular,  gasping  convulsive  breathing  ; 
impanment  of  gait  and  speech  ;  muscular  rigidity ;  convulsive  twitchings 
and  paralysis  are  none  of  them  rare  in  the  cases  taken  as  a  whole 

ihese  symptoms  are  doubtless  due  to  a  paralysing  effect  of  the  drug 

?esSovvt -r''"'  t'"^  '""'^  ^'  ""^^'^^^'^^'^  tl^^-°^^gh  cardio-vascular  and 
respnatoiy  failure.  In  tropical  climates,  Bolivia  and  Peru,  where  the 
coca  leaves  are  chewed,  it  would  appear  to  have  some  action  on  t  ie 

ouf  thVdrt''         T""'  '^'^'^'^  P^^^ible  when  with! 

out  the  drug  such  endurance  would  be  impossible 

fhp  nof '  '^'T''  '"''^  '^'^"^^  ^^bit  it  is  difficult  to  say  what  in 

the  nature  of  neurasthenia  is  not  alleged  to  be  a  symptom  Like 
mori^ia  the  habit  of  taking  cocaine  seems  to  sap  the  moml  Se  of  its 

blatrti;";' d        I'^^'^'l  ''^f^^'       ^^^^-^^^^'-g  -  thl  efforts  o 

.     Treatment.— Nothing  but  detention  in  a  retreat  and  strict  watH, 

IS  naturallj^  the  first  requisite  and  then  general  stimulants  such 
as  ri;:,;  f  ^itnte  of  amyl  is  said  dso  to  be  o  "a  "stanr^^ 

tried  ^'^'^"^  strychnine,  and  digitalis  ma'  also  be 

men  mak    t  a^r\"'''.^'  ^''^  ^^^l^"^'    «ome  medical 

one  eTItrto  o  .  f  a  preliminary  hypodermic  dose  of  from 

patienf  Tl.P         T'^  '  morphia,  according  to  the  age  of  tl  e 

valuable  in  cointSrctinrtlie  Tnvt  .^^^  ^'^'^ 

p.  1209).       ^""^^^^^ting  the  toxicity  of  cocaine  (Lancet,  2,  1898, 

iSysL'fi^o^^^^^^  T'-^-er  characteristic. 

To  tlfe  alkaloidal  r  s^^ue  lef    £  '''''^'''^      P-  374. 

Of  solid  cocaine,  o^to 
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dryness  on  a  water-bath,  the  residue  gives,  on  stirring  with  a  drop  or 
two  of  a  strong  sohition  of  caustic  potash  in  absolute  alcohol,  a  distinct 
odour  of  ethyl  benzoate,  recalling  that  of  peppermint,  or  citronelln, 
or  meadow-sweet.  Da  Silva,  who  first  described  this  test,  considers 
it  to  be  au  extremely  delicate  one  for  cocaine,  but  the  odour  is 
scarcely  distinctive  enough  to  render  the  test  by  itself  an  absolutely 
reliable  one. 

2.  If  to  a  few  drops  of  strong  sulphuric  acid  in  a  porcelain  dish 
some  powdered  or  crystallised  resorcin  be  added,  and  the  mixture 
moved  to  and  fro  a  little,  the  subsequent  addition  of  a  small  quantity 
of  cocaine  produces  a  splendid  blue  coloration,  changing  to  a  Hght 
rose  colour  on  the  addition  of  caustic  soda.  Goeldner  {Pharm.  Zeit., 
84,  471)  states  that  no  other  alkaloids  give  anything  approaching  to 
this  reaction.  .  . 

8.  If  a  few  drops  of  a  5  per  cent,  solution  of  chromic  acid  m  water 
are  added  gradually  to  a  solution  of  cocaine  hydrochloride,  each  drop 
produces  a  precipitate  which  immediately  re-dissolves.  If  now  a  small 
quantity  of  strong  hydrochloric  acid  be  added,  a  heavy  yellow  precipitate 
of  cocaine  chromate  is  produced.  This  reaction  is  stated  by  Metzer 
{ihicl,  697)  to  be  peculiar  to  cocaine. 

4  The  physiological  test  may  be  used  by  applying  a  solution 
of  cocaine  hydrochloride  to  the  tongue  or  lips,  when  a  feeling 
of  numbness  is  produced,  due  to  the  local  ansesthetic  action  ot  the 
alkaloid  (Luff). 

Cases.— Percy  Smith  records  {Jo^irn.  Mental  Sciejice,  July,  1892)  the  case  of  a 
nurse  aRed  thirty-niue,  who  entered  Bethlem  Hospital  as  a  voluntary  boarder  for 
thTcocafne  habit.^  She  was  a  Gei-man  by  birth,  and  had  previously  been  addicted 
to  the  use  of  morphine  and  laudanum,  and  her  mother  had  been  the  victim  of  the 
morphine  habit.    She  had  commenced  to  take  cocame  about  eight  months  pre- 
XuW   and  had  gradually  increased  the  dose  until  te.  graauB  was  her  usual 
oiantity  though  she  occasionally  took  twenty-four  and  even  thn-ty-six  gi-ams  at  a 
Se  d^o'se  f  or  the  first  six  hours  after  a  dose  of  ten  grams  she  felt  more  able 
S  incHned  for  work  whilst  sitting,  but  she  could  not  go  about,  as  it  produced  a 
f Teli  W Teakne^^ ;  at  the  end  of  that  time  she  would  be  dismchned  to  do  anything 
nnd  wou  d  Ue  down  but  could  not  sleep  ;  about  a  quarter  of  an  hour-  after  a  dose 
she  ruallveSffeied  from  vertigo  for  an  hour  and  fi-om  palpitation  for  some  hours  ; 
she  S  hadVeat  dr'-ness  of  mouth,  thirst  and  anorexia    After  a  large  dose  there 
wn  s  difficliltA  in  swallowing.    She  had  haUucinations,  and  imagmed  she  saw  people 
Ld  hfnid  them  T^^^^^     to  her,  and  used  to  carry  on  conversations  with  them 
ShoS  she  k^ew  tiat  they  were  hallucinations.    The  hallucinations  soon  dis- 
although        ^'^ew  '^l^is^io^n    and  after  four  months,  including  a  stay  at  the 
T.Zfo:lllel:LtZ::2e  Mt  apparently  wen.  and  two  months  later  reported 
herseH  as  quite  well  [B.  M.  J.  Epit,  August,  1892,  p.  21). 

The  following  is  recorded  {B.  M.  J.,  1,  1896,  p.  1032)  by  Dr. 
Barratt : — 

A  medical  man   af  ^^^t^alf  W^^^^^^^ 
cocaine  to  relieve  local  rectal  pam.  ,f  •JJ^'^S    the  syringe  completely, 

injection  about  five  minutes  afterwards  e^^^^^^*^;"^  *r  last  iniection  he' 
the  total  amount  given  measuiing  111x1.    ^^f.^^^^^^^^^^^^  of  being,  as  he 

noticed  that  the  solution  used  was  a  per  ce^t  ^o^^^^^^^  Ifierent 
had  imagined,  a  1  per  cent,  solution.    He  "mistake.    The  total 

-sfof"  S:\";'aS:M=  fief  t^^^ 
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and  almost  pulseless  at  the  wrist.    An  injection  of  \]\v  of  ether  was  given  hypoder- 
mically,  together  with  some  brandy  and  hot  tea  by  the  mouth.    The  effect  of  the 
ether  was  to  cause  the  radial  pulse  to  revive,  but  at  the  end  of  seven  minutes  it 
again  became  imperceptible.    These  other  injections  were  therefore  repeated  again 
and  again  every  seven  to  ten  minutes  for  nearly  two  and  a  half  houi-s,  being 
resumed  as  soon  as  the  pulse  became  thready.    Meantime  the  patient  complained 
of  thirst,  di-ank  copious  draughts  of  hot  weak  tea,  perspired  very  profusely,  and 
passed  large  quantities  of  almost  coloiu'less  urine.    He  was  in  a  feeble  apathetic 
state,  but  quite  conscious,  and  there  were  no  convulsions.    The  ether  injections 
caused  scarcely  any  sensation  to  pain,  although  sensibility  to  touch  was  apparently 
unimpaii-ed.    At  the  end  of  rather  more  than  an  horn-  the  heart's  action  became 
intermittent,  every  third  beat  being  missed.    A  change  of  postui-e  was  suggested, 
and  this  symptom  passed  off  after  a  time.    In  all  two  drachms  of  ether  were  given 
hypodermically,  and  two  ounces  of  brandy  by  the  mouth,  and  eighty  ounces  of 
ui-me  were  passed  in  the  coui-se  of  five  hom-s,  the  patient  taking  about  the  same 
amount  of  hquid  by  the  mouth.    At  the  end  of  thi'ee  hours  it  was  found  possible  to 
leave  off  the  mjection  of  ether,  and  at  the  end  of  five  hours  the  pulse  had  to  a 
large  extent  regamed  its  tone,  while  the  weakness  was  less  marked. 

Next  day  the  patient  stayed  at  home,  and  seemed  faii-ly  well  except  that  he  was 
duU  and  had  little  appetite.  On  the  second  day  he  walked  out  for  about  a  quarter 
?  and  then  became  very  faint.  Otherwise  his  recovery  was  uninterrupted 
and  there  were  no  aiter  ill-effects.  The  extreme  collapse,  the  absence  of  convul- 
sions and  unconsciousness,  and  the  conjunction  of  perspii-ation  and  polvui-ia  are 
the  striking  features  of  this  case. 

According  to  Dr.  Zantchevsky's  experiments  on  dogs,  the  lethal  dose  for  a  man 
(calculated  according  to  body  weight)  would  be  from  twenty  to  forty  grams 
while  chronic  poisoning,  fatal  in  six  to  foui-teen  weeks,  would  be  produced  by  a 
daily  injection  of  foui-  grams.    In  acute  poisoning  the  dogs  did  not  present  for 
the  first  few  mmutes  after  the  injection  anything  abnormal,  or  they  feU  into  a  kind 
of  stupor.    Then  appeared  dilatation  of  the  pupils,  restlessness,  extreme  dyspnoea 
and  acceleration  of  the  pulse ;  and  in  fifteen  minutes  attacks  of  clonic  spasms,  lasting 
tor  hall  a  minute  or  so,  and  alternating  with  paroxysms  of  typical  Cheyne-Stokes 
breathmg.   Later  there  were  complete  general  antesthesia,  dilatation  of  the  pupils 
conjimctival  congestion  lachrymation,  cyanosis,  loss  of  consciousness,  incontinence 
of  mine  and  foeces,  stertorous  breathmg,  tremor  of  the  whole  body,  and  progressive 
failure  and  retarding  of  the  heart's  action.  l^iugiessive 

In  July,  1904,  a  somewhat  unusual  case  came  before  the  courts, 
which  IS  thus  reported  by  the  Times,  July  11th,  1904  :— 

in  wAl^m'Mh.Tm^2l'^-  ^™'^^  ^^'^  ^  '^'^'^^  jui-y  heard  an  action 

as  IcarneT^;,^?!,  !  Edward  Freeman,  a  young  man  Hvmg  at  Stroud  and  employed 
as  a  carpenter  there,  sued  Mr.  Ebenezer  Apperly,  dental  sura-eon  of  that  nlapp  fm- 
and  StTn^Tl/  negligence  aUeged  to'Lv Jbeen  comSed  'by  thetti-'s  so" 
w««  W  i'  ;  ■^^''''^  ^''''"^  Apperly,  in  the  stopping  of  a  tooth.  The  litigation 
rfT.«\f'l''p  ""^.^  ^'T  ^^"'.^^'^  ^""^  ^  remarkable  history.  The  case  was  be^^ 
of  the^  fL?r'^'  'Y'  t^^'iefendant's  instance,  was  /emitted,  on  the  groSS 
Sh-i^?1  Pl^^^tiSs,  Inadequacy  of  means,  to  the  County  Court.  It  was  hewd  at 
?W  VtiTHs'nSn^r'r'-  ?  ^-e-tried^t  the  Gloucestei  Colty 
casT  heklXf  fL,  ^'""^'^  ^""^S^'       the  close  of  the  plaintiff's 

mmmmmm 

The  facts,  briefly  stated?;ei^  these  On  Ch^'^  the  County  Com-t  scale. 
1^02,  Mr.  Append,  jun.,  wTl\e!^;::-'il^^^^^  24ti, 
The  dressing  consisted  of  oil  of  cloves  caibolin  npf,1  ?n  i  i  i  °^  plaintiff, 
lanoline.  According  to  the  defendant's  case  Inf  '  ^^^^'^^  ^'^sm,  and  cocaine 
gi-ain  of  cocai.e  lanoline  was  used  Afterieav  n^°tb«  '^  one-twenty-fifth  of  a 
dizzy  and  faint  and  staggered.  The  next  d-iv  Z  J  '""'^"'^^  ^'^'""tiff  was 
the  plaii^tiff  had  afterwards  a  renetiti^in  o+'  thii^^^  came  out  at  dinner,  and 

for  some  six  months  repetition  of  those  symptoms.    Ho  was  seriously  ill 

Por  the  plaintiff  it  was  sought  to  be  shown  that  the  cause  of  the  illness  was 
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cocaine  poisoning.  It  was  said  that  Mr.  Apperly,  jun.,  had  inadvertently  used  a 
larger  amount  of  the  solution  of  cocaine  lanoline  than  he  thought,  and,  alterna- 
tively, that  he  ought  not  to  havo  used  cocaine  at  all  without  the  plaintiff's  consent 
or  the  authority  of  a  doctor.  Cocaine  was  described  as  a  dangerous  and  en-atic 
drug,  not  \mlikely  to  cause  serious  illness  if  administered,  even  in  small  quantities, 
to  persons  susceptible  to  its  effects. 

For  the  defendants  a  large  body  of  expert  evidence  was  given.  Physicians  and 
surgeons  were  called  to  testify  that  the  history  of  tbe  j^jiaintiff's  illness  was  incon- 
sistent with  the  theory  of  cocaine  poisoning ;  dentists  were  called  who  said  that  the 
treatment  of  the  tooth  was  perfectly  right,  that  the  use  of  cocaine  was  recognised 
as  correct  by  aU  experienced  dentists,  and  that  ill  results  rarely,  if  ever,  followed 
from  its  use. 

His  lordship  summed  up  and  left  to  the  jury  two  questions  :  Did  the  plaintiff 
suffer  fi'om  cocaine  poisoning  ?  If  yes.  Was  the  fact  of  cocaine  poisoning  due  to  the 
negligence  or  unskilfulness  or  incompetence  of  the  defendant's  assistant  ? 

The  jury,  without  leaving  the  box,  answered  "No"  to  the  first  question,  and 
they  added  that,  even  if  the  plaintiff  had  been  proved  to  have  suffered  as  alleged, 
they  would  have  acquitted  Mr.  Apperly  of  all  blame. 

The  learned  judge  entered  judgment  for  the  defendant  accordingly. 

On  this  case  the  editor  received  the  following  information  from  Dr. 
A.  B.  Davies,  of  Stroud  : — 

"  Last  Christmas  I  was  sent  for  to  see  a  patient  alleged  to  be 
dying.    When  I  got  there  he  was  all  right,  but  his  friends  informed 
me  that  he  had  had  several  attacks  of  unconsciousness  lasting  for  a 
variable  time.    It  appears  that  the  day  before  he  had  had  toothache 
and  had  the  cavity  of  the  tooth  '  dressed.'    A  short  time  afterwards 
he  swallowed  the  '  dressing,'  and  since  then  had  felt  '  queer  '  and  was 
under  the  impression  that  he  had  been  poisoned.    I  made  hght  of  it, 
but  two  days  later  a  certain  amount  of  loss  of  sensation  was  felt  m  both 
legs,  with  increased  knee  jerks.    Suspecting  that  the  symptoms  might 
be  due  to  cocaine,  I  went  to  see  the  dentist,  and  found  that  he  had 
used  a  little  '  cocaine  lanolin '  to  the  tooth.    The  patient  gradually 
improved,  but  remained   in  a  neurasthenic  condition  for  months, 
and  was  quite  unable  to  follow  his  occupation  (carpenter)  because  any 
exertion  brought  on  fainting  attacks."    Dr.  Davies  then  asks  :  Can 
you  tell  me  of  any  cases  where  such  symptoms  have  followed  the  use 
of  such  a  small  dose  of  cocaine?    Do  you  think  the  symptoms  were 
due  to  the  cocaine  at  all,  or  were  they  the  result  of  a  certain  amount 
of  nervous  shock,  or  possibly  hysteria?    I  may  say  that  he  is  only 
twenty-four  years  of  age,  and  had  always  previously  enjoyed  good 
health.    There  was  no  suspicion  of  malingering.    He  made  at  work 
twenty-four  shillings  a  week,  and  belonged  to  no  club. 

The  editor's  reply  was  in  accordance  with  the  verdict,  and  he  knows 
of  no  evidence  to  prove  that  such  a  small  dose  could  cause  s.ymptoms 
for  such  a  long  time,  though  any  other  explanation  of  them  may  be 
difficult. 

For  a  case  where  one  grain  injectedfor  tooth  extraction  proved  fatal,  vide  Lancet, 

2,  1901,  p.  533.  .         ■     /T      4.  ^   -ifiQ^  >y^^\ 

A  rnsft  of  recoverv  after  eight  to  mne  grains  (Lancei,  1,  if)yo,  -8i;. 

IfTlclerom  sUiLbil  two  drachLof  a  10 per      jlf  on  e    alto  ^^^^^ 
grains  approximately,  is  reported  with  autopsy  m  the  L^ncet^J,  189^'  P-  l^"^; 
recording  this  case,  Dr.  Garland  gives  the  fol  owing  references  - 

It  is  stated  that  a  man  died  almost  immediately  aftei  swaUowmg  twenij  b 
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(Guy  and  Femer :   "Forensic  Medicine,"  7th  ed.,  1895,  p.  626).  Montalti 
(Lo  Sperimenfale,  1888,  p.  294)  relates  in  full  detail  the  case  of  a  woman  in  whom 
death  occurred  after  twoiitj^-two  grains  accidentally  swallowed.    The  first  published 
fatal  case  in  England  was  that  of  a  man  who  was  given  in  mistake  twenty  grains 
and  succumbed  in  about  an  hour  {Lancet,  February  9th,  1889).    A  fatal  case 
occurred  in  Eussia  from  a  dose  of  twenty-two  grains  administered  by  rectal 
injection  {Lancet,  September  28th,  1889).    A  melancholy  interest  attached  to  this 
case,  as  the  surgeon  who  in  mistake  prescribed  this  overdose  immediately  afterwards 
committed  suicicle.    Eecoveries  have  taken  place  after  very  large  doses  taken  into 
the  stomach.    The  most  typical  case  of  the  kind  I  am  acquainted  with  is  that  of  a 
inan  who  swallowed  forty-six  grains  and  recovered  (1  )ixon  Mann,  loc.  cit.).    On  the 
other  hand  serious  symptoms  of  poisoning  have  been  occasioned  by  the  hypodermic 
administration  of  such  doses  as  the  seventh  of  a  grain  (LufP :  "  Fo/ensic  Medicine," 
1st  ed.,  vol.  1,    189o,  p.  3H)  and  less  than  half  a  grain   (Gooding-  Lancet 
February  25th  1888).    One-twentieth  of  a  grain  given^subcutaneouslf  "to^^^ 
gave  rise  to  dangerous  symptoms  (Hamilton:  "System  of  Legal  Medicine  "1st 
id7i-  V  ^'  ''''  'T^'  """^    ^^-"dredth  of  a  grain  applied  to  the  eye  o  rpltient 
aged  fourteen  years  has  occasioned  symptoms  of  poisoning  {iUd).    The  case  I  have 
above  reported  lends  support  to  the  correctness  of  Mannheim's  {Zeitschrm  fur 
Khm.che  Medran,  1891,  p.  380)  estimate  that  the  fatal  dose  of  cot^Ts  L{nt 
fifteen  grams.    In  the  present  state  of  our  knowledge  it  is,  however  practicaUv 
impossible  to  state  the  smallest  lethal  dose,  seeing  that  a  dose  oT  twoUKs  of  a 
grain  has  caused  death  and  so  minute  a  dose  as  a  huudi-edth  of  a  gmin  has  cfveS 
rise  to  symptoms  threatening  life.'  ^  given 

Numerous  other  cases  are  recorded  in  medical  journals,  but  thev 
show  no  special  points,  except  one,  recorded  B.  M.  J   1  1897  p  896 
m  which  alcoholism  seemed  to  predispose  to  bad  effects  from  small 
doses  of  cocaine. 

The  following  is  worth  attention  from  its  likeness  to  strvchninp 
poisoning  {B.  M.  J.,  2,  1895,  p.  1162,  recorded  by  Johnston) 

y..  r^^°u*  ^-^i^  I        asked  to  see  M.  0.,  who  was  said  in 

have  swaUowed  some  cocaine.    On  arrivino-  a  few  mimitpo  nffl^  tV     j    said  to 

in  attendance,.and  the  patient  dead.    H^rl^rrenTs  Sfthe  foU^liTit^^^^^^^^ 

M.  C.   aged  sixteen  years,  arose  about  6.30;  after  dressino-  Sr^^ent  inS  h!" 

assisted  upstairs,  and  sat  down  on  a  chaii-  •  qhp         >,il?        '    I  ■  ^"^^ 
the  floor.    Her  father  cominS^in  asked  he^  fh.  f^!^  f  ]  t  convulsion,  and  fell  on 
that  she  had  taken  cocain^  ?or  the  toothnchp     T  taking,  and  she  said 

series  of  six  convnlsiveTts  in  sfcce  In  the  ^r^T^""  l^?^^  thereafter  she  had  a 
the  face  least;  there  was  fiithinrfmTfhi^^.^T^  legs  being  most  afPected, 
She  never  regained  coTsciousness^  a^^^^^^^  ^T^^t       ^""'^  blood-stained 

he  found  no  Igns  ^f^^J^^^^^^^^^^^^'  ^^'i  ^t  7.30,  when  the  first  medical  man  arrived, 

in  for't^  minuted  '4?quant^t\t  S?^'  ''I'^hf  ^'^'"^  ^-k  place 
cent,  solution,  equal  to  trfve  g^^^^^^^^  of Ihe  sa?t  Tb^ 7*  ^'"^^  ^  P«^' 
being  taken  the  first  thine  in  the^m-n^r,  o-^  .  ^"^I^^  ^^"^  ^'-^ct  of  its 

take^.immediately  X"?vould l^e^n^^^^  ^he  hot  tea 

contained  m  an  ordinary  clear  glass  vial  anTthe  loiiLfrf m^dicme  was 
without  any  prescription^.    Thefe  vral     ^^sV^ltSn^ia^^  P^^^"^'^'^ 

PoisoNiNa  BY  Eugenia  Caryophyllata  (Cloves). 
In  the  Lancet  for  1898  n  967  tbo  f,.^]^  • 

"Death  from  Oil  of  Cloms-^^^^^^  occurs:- 
September  27th,  uponlhe  body  of^^n Z      dZ'tv""',  f  ^ 
widow  stated  that  he  had  drunk  '  abou  n  nu   \     H'^'^^'^  '^^^^^ 
of  oil  of  cloves,  she  being  under  the  imn      ''  '^i  "  ^^"^^'P'"^  l^^^^^Ie  ' 
After  hearing  the  medicaf  ev  ctnce  ,he   un^  ''''''  ^^'^'^^^3'. 

uence  tne  juij  returned  a  verdict  that 
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death  resulted  from  an  overdose  of  oil  of  cloves  taken  by  misadven- 
ture." The  editor  is  unable  to  find  any  other  recorded  case  of 
poisoning  by  cloves :  fatal  or  otherwise,  so  that  this  one  remains  for 
corroboration. 

Poisoning  by  Fungi  (Geneba  and  Sr.  Yar)  :  Mushrooms. 

Method  of  Occurrence.— No  branch  of  toxicology  has  given 
rise  to  greater  differences  of  opinion  than  the  study  of  poisoning 
by  fungi.    Some  authors  have  considered  nearly  every  kind  of  mush- 
room as  unfit  for  food ;  whilst  others,  again,  seem  to  regard  nearly 
every  species  as  edible  with  safety.    In  inquiring  into  the  causes 
of  these  discrepancies  of  opinion,  it  will  be  found  that  whilst  some 
species  of  fungi  are  undoubtedly  to  be  regarded  as  poisonous,  since 
they  contain  an  integral  poisonous  constituent  or  constituents  which 
may  be  isolated  in  a  greater  or  less  state  of  purity,  others  apparently 
produce  iniurious  effects  only  under  certain  conditions.  Mushrooms 
contain  a  large  quantity  of  water,  and  are  very  rich  in  albuminous 
constituents,  and  are  hence  prone  to  decomposition.    They  are  also 
indigestible,  and  apt  to  produce  catarrh  of  the  stomach  and  intestmes. 
The  morel  and  Hevella  esculenta  are  highly  esteemed  kinds  of  mush- 
rooms  and  yet  Keber  relates  the  history  of  six  persons,  who  alter 
partaking  of  these  fungi  were  attacked  with  vomitmg  and  diarrhoea 
which  lasted  for  sixty  hours  {Preussische  Vereinszeitung ,  1846,    No.  32). 
Poisonings  by  the  common  edible  mushroom  {Agancus  campestris) 
are  rare,  except  when  the  mushrooms  are  decayed.    No  general  rule 
can  be  laid  down  for  discriminating  between  edible  and  noxious  lungi. 
There  are  now  (1904)  several  monographs  on  fungi  which  give  lull 
details  as  to  which  aie  edible  and  which  poisonous  (Cook  s  J^ungi 
for  example).    There  is  also  an  excellent  leader  on  the  subject  m  the 
jB   M  /  2  1894,  p.  658.    Dr.  Badham's  work  on  the  "  Esculent 
Fingi*  of  England  "  may  be  consulted,  the  second  edition  was  edited 
by  F.  Currejs  a  well-known  fungologist.    W.  G.  Smith's  Clavis 
is  another  work  of  reference.  ,i    •,•  ^ 

Even  the  most  poisonous  species  can,  it  is  said  by  some  authorities, 
be  safely  eaten  after  maceration  in  vinegar,  or  in  salt  and  water.  _ 

Of  all  the  toxic  species,  Agaricus  phalloides  causes  the  greatest 
number  of  deaths.  This  is  in  part  due  to  its  white  colour  giving  it 
some  resemblance  to  the  mushroom,  to  the  absence  ot  unpleasant  taste 
and  smell,  but  more  especially  to  the  fact  that  it  only  gives  rise  to 
Bymptoms  many  hours  after  its  ingestion,  ts  action  being  upon  the 
bS  and  not  as  a  direct  irritant.  It  is  easily  recogmsec  by  its  hollow 
8  em  w  th  a  large  bulb  at  the  base,  and  its  permanently  white  gills. 
Koppel  found  that  in  the  decade  1880-1890  forty  persons  were 
Sued  by  it.  Various  cases  have  illustrated  its  effects,  which  are 
sXess,  d  a  rhcea,  abdominal  pain,  blueness  of  the  surface,  sweating, 
deUiium  coma,  jaundice,  various  skin  eruptions,  sometimes  ^enmgi 
Jut  especially  Lmoglobinuria,  meth^moglobmuria,  ^l^^^^'^^;^'^^ 
in  the  urine,  albuminuria,  and  suppression  of  urme.  Kobeit,  who  has 
ecently  been  occupied  with  the  whole  subject  of  fungus-poisoning 
(LMi  der  Int^^^^^^^^  1893),  separated  the  PO^^^^.^^^P^,^  ^ 
and  found  it  to  be  a  toxalbumin,  to  which  he  has  apphed  the  teim 
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phallin.  He  found  an  aqueous  solution  of  Agavicus  iyhalloules,  when 
injected  into  tho  veins  of  dogs,  caused  dissolution  of  the  red  blood 
corpuscles;  but  it'  the  albuminous  substances  were  precipitated  by- 
boiling,  neither  the  precipitate  nor  the  fluid  was  toxic.  The  further 
symptoms  were  multiple  eccliymoses  and  fatty  degenerations,  especially 
of  the  liver.  The  urinary  tubules  lost  their  epithelium,  and  transu- 
dation of  the  hjenioglobius  took  place.  The  whole  intestinal  tract 
from  the  pjdorus  to  the  anus  became  intensely  inflamed.  To  phallin 
Agaricus  mappa,  virosus,  recutitus,  and  porphyrins  owe  their  poisonous 
qualities. 

Agaricus  muscarius  was  less  fatal  than  A.  phalloides.    The  active 
principle  here  is  tlie  muscarine  of  Schmiedeberg,  whose  action  on  the 
heart  is  well  known.  It  existed  in  the  fungus  in^company  with  another 
alkaloid,  the  so-called  "  pilzatropine,"  which  was  to  a  certain  extent 
antagomstic  to  it     Muscarine  is  the  poisonous  principle  in  Agaricus 
panthennus  and  Boletus  hcndus.    According  to  Kobert,  the  amanitin 
of  Letelher,  which  is  present  in  almost  all  fungi,  edible  as  well  as 
poisonous  of  Itself  was  practically  harmless  to  the  vertebrata,  but  it 
was  apt,  by  the  incipient  decay  of  the  fungi,  to  pass  into  lecithin  and 
neimne,  and  thus  give  rise  to  gastro-enteritis  and  other  symptoms 
Cases  of  poisoning  by  the  small  black-spored  agarics,  such  as  a' 
semzglobatus,  semtlanceolatus,  campanulatus,  etc.,  were  not  uncommon  in 
this  countr3^    They  are  less  frequently  fatal,  because  the  symptoms 
amongst  which  giddmess  and  delirium  are  frequent,  occur  soon  aftei' 

t  ]r;.ri892,   304).' ''''      '^-''^^  -^^-^  ^ 

Symptoms  and  Appearances.-The  noxious  species  of  mush- 
rooms act  sometimes  as  narcotics,  and  on  other  occasions  as  i  t  Zt 
It  would  appear,  h-om  the  reports  of  several  cases,  that  wheTth^^^ 
arcotic  symptoms  are  excited,  they  come  on  soon  after  he  meal  at  which 
the  mushrooms  have  been  eaten,  and  that  they  are  chieflTilnifeste 
l^y  giddmess  dimness  of  sight,  and  debility.  The  person  Ip^L  as 
If  intoxicated,  and  there  are  singular  illusions  of  seLe.  Spa  ms  and 
convulsions  have  been  occasionally  witnessed  among  the  rmptom^ 
when  the  case  has  proved  fatal.  Peddie  has  related"  three  nXnc^s 
of  poisoning  by  mushrooms  {Eclin.  Med.  and  Surg.  Jo.!r.,  vol  Tg 

to  be  of  a  blue  colour  ^''^^"^r''  ^^^^T  object  appeared  to  him 
rapidly.    When'  ^^eZo.Its^^^^^^^^^ 

and  vomiting;  but  sometimes  vmSf  ^'        '      generally  nausea 

If  the  symptoms  do  nTZlJ^Z  l   ^  the  stupor, 

partake  more  of  the  chaSrs  n^^^^  ^eal,  they 

swelling  of  the  a^dot^ t^Sng^'r  p^ul^-'^^^t  ''''' 
poisonmg  by  mushrooms,  there  was  Xht  I  """^  "^^'^ 

and  a  half  after  the  meal  •  but  1 1;!  ^1  vomiting  about  an  hour 
lapse  of  ten  hours.  Tevel-af  ca  es  in  wb  ?T'''''  ''""'^  '^'^ 
appear  until  after  the  lapJe  of  foml     ,  symptoms  did  not 

Oaz.,  vol.  25,  p.  110).    I? some  hZt  ''^''^'^ 
have  not  comLence^  -til^;:^;^^:.^^.^—^^^^^^^^ 
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narcotism  has  followed  the  symptoms  of  irritation.  It  might  be 
supposed  that  these  variable  effects  were  due  to  different  properties 
in  the  mushrooms  ;  but  the  same  fungi  liave  acted  on  members  of 
the  same  familj',  in  one  case  like  irritants,  and  in  another  like 
narcotics.  In  most  cases  recovery  takes  place,  especially  if  there  is 
early  vomiting.  In  the  few  instances  which  have  proved  fatal,  there 
has  been  greater  or  less  inflammation  of  the  stomach  and  bowels,  with 
congestion  of  the  vessels  of  the  brain  {Med.  Gaz.,  vol.  46,  p.  307 ; 
vol.  47,  p.  673;  Jour,  de  Chim.  Med.,  1853,  p.  694). 

A  fatal  case  of  poisoning  by  fungi  was  attended  with  symptoms  of  irritation 
resembling  those  caused  by  arsenic.  There  was  no  loss  of  consciousness  or 
sensibilit}'.  A  boy,  set.  13,  fried  and  ate  for  breakfast  at  8.30  a.m.  two  fungi 
which  he  had  found  growing  under  a  ti-ee.  He  retui-ned  to  his  work  without 
complaint.  At  noon  he  had  his  dinner  of  pork  and  vegetables.  At  1  p.m.  he 
retm-ned  to  work,  where  he  remained  imtil  6  p.m.,  working  the  whole  time  without 
any  complaint.  Soon  after  he  reached  home,  he  complained  of  feeling  ill,  and 
vomited  violently.  Pm-ging  then  followed,  with  severe  spasmodic  pain  in  the 
abdomen.  These  symptoms  continued  throughout  the  night  untU  6  a.m.  The 
bowels  then  ceased  to  act.  At  11.30  a.m.  on  the  second  day,  he  was  suffering  from 
constant  pain  in  the  bowels,  occasionally  aggravated ;  there  was  tenderness  oyer 
the  abdomen  generally,  but  especially  over  the  course  of  the  transverse  colon,  with 
vomiting  every  ten  minutes — great  thirst,  skin  warm  and  perspiiing,  pulse  ninety, 
and  gi'eat  depression.  At  3  a.m.  he  was  again  seen,  Vomiting  and  pui-ging  had 
retui-ned.  There  was  great  exhaustion ;  pulse  imperceptible ;  the  action  of  the 
heart  feeble.  He  was  lying  in  bed  on  his  back,  with  the  knees  drawn  up. 
Sensibibty  and  consciousness  were  perfect.  He  complained  of  great  pain  in  the 
stomach ;  there  was  tenderness  over  the  abdomen,  but  no  swelling  of  the  cavity.  In 
another  hoiu-  he  died,  i.e.,  about  forty-four  hours  after  eating  the  fungi,  and  about 
thirty-four  after  the  first  setting-in  of  the  symptoms.  Others  partook  of  the  fungi, 
but  in  small  quantity,  and  they  did  not  suffer.  On  inspection,  the  heart  on  the 
rio-ht  side  contained  a  Httle  fluid  blood.  The  left  vertricle  was  contracted  and 
emptv  The  lungs  were  healthy,  and  there  was  only  cadaveric  congestion.  Ihe 
\mmcr  membrane  of  the  stomach  and  smaU  intestines  was  throughout  injected,  the 
bluish-red  appearance  diminishing  in  intensity  as  it  approached  the  caecum.  There 
were  a  few  ecchymosed  patches  near  the  intestinal  end  of  the  stomach.  The  organ 
contained  six  ounces  of  a  brownish  bquid,  resembling  thm  gruel.  The  large 
intestines  were  empty  and  pale,  and  the  spleen  was  congested ;  the  other  organs 
were  healthy  (il/erf.  Times  and  Gaz.,  1863,  2,  p.  536). 

In  many  of  its  features,  and  in  the  absence  of  narcotic  symptoms, 
this  case  resembled  a  case  of  acute  poisoning  by  arsenic.  The  fact 
that  nearly  ten  hours  elapsed  before  the  symptoms  of  irritation  com- 
menced, and  that  there  was  no  blood  in  the  matters  discharged  by 
vomiting  and  purging,  were  the  most  marked  differences. 

In  1871  two  children  died  from  the  effects  produced  by  noxious  fungi.  Several 
other  persons  were  placed  in  a  precarious  condition  from  the  same  cause.  Some 
fowls  died  from  eating  portions  of  the  mushrooms.  Two  children,  a  boy  £et  8  and 
a  ^t  lo!  cooked^ome  mushi-ooms  for  breakfast.  The  boy  ate  greedily  of  them, 
^ut  permitted  the  girl  to  take  only  one  mushi-oom.  The  symptoms  P^'od^^ced 
botii  children  were  similar,  except  that  the  boy  had  them  m  a  severer  and  fatal 
form  and  the  gii-1  recovered.  Three  or  four  hours  after  the  meal,  the  girl  was 
Sd  with  violent  pains  in  the  head  and  abdomen.  She  vomited  several  times  in 
thrcoiTe  oIthe  day,  wasrestless.  thirsty  and  had  occasional  ^^^^'^^-^^f'^^f^ 
ni  the  h-mds  During  the  night  the  symptoms  mcreased  m  severity,  and  she  slept 
hut  Httle  Next  dal  there  ^  sbght  diarrhoea.  When  admitted  mto  hospital, 
X-f?ur  ho^s  aftenhe  mushi-ooms  were  eaten,  all  the  symptoms  had  neaiiy  sub- 
S  The  boy  was  then  collapsed,  and  died  twenty  mmutes  .afterwards^  His 
stomach  was  found  empty  and  contracted;  its  mucous  coat  pink,  with  minute 
Stion  md  covered  with  a  thick  layer  of  dryish  epithelium.  The  whole  of  the 
SaU  ^testines  were  empty  and  contracted ;  the  coats  thick  and  firm  ;  the  mucous 
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membranG  intensely  congested,  more  especiaUy  towards  the  lower  nart  of  iht, 

A  man  £et.  43,  and  his  daughter,  a3t,  5,  suffered  severely  from 
eating  the  Amanita  patherma.    The  earliest  symptoms  appeared  in  tZ 
hours  and  a  half  after  the  meal.    They  were  thirst,  falSss  delSium 
ausea.  paleness  ot  the  face,  and  cold  extremities.    After  ele;en  W^' 

Po—hy  „„g,  ave  .eported  in  Husemann's  "  Jahresbericht;"  1872 
'reoZe,  inE^an^f^aZ  '"-■^--^ 
specm  c'tJS"""  ""^  ^Wtomatic  lines ;  there  is  no 

connnonly  lead  to  a  recognition  of  this  fo  m  o^joi  onin°/    o  ""VTl" 

killed  by  it/Xe  the  bo  ed  f"n^  """■''l''  a™ 

[Thep„iLn;us"dLsledo^^^^^^         "tI"?  '^r'  """" 

it  is  used  as  a  fly-noison  when,  .T;  ,  Thehqmd  procured  from 

Poisoning  by  Gelsemium. 

Source  and  Method  of  Oeenrrf^no^     1 1  .  . 

Gelsemucm  sempervirens  is  now  oSf  for"; it  """K'^  P^^"* 

tincture  (dose  five  to  fiftp^n       •     ,                ^^^e  manufacture   of  a 

reputation  J  aZnll^e^T  " el'  ttoffi^^;-  ^  ^^'^T  ^^^"^ 
extractives  prepared,  Le  a  compa  l^^^^^^^^^^  --two 
the  other  a  mere  alcoholic  extract,  termed  GelLmhr   Tl.  ' 
doses  are  one-sixtieth  to  one-tvypnirpTil  Tf       ^        Their  respective 
grains,  and  severe  toxic    IZ^^^^^^         ^  ^l'"^  ^^'"^^^^^ 

administering  the   sUoLel  f-or   fl.  J^'om  confusion  in 

(B.  M.  J.,  I  1889,  p.  sIs)  '  substances 

beeitacc^i:nri:l^\:o"c:Llarr^^^  ^-^^^  to  have 

.   Toxicity  and  Fat  Jdo  ^^l^a^lll^^^^ 

depressant  action  on  nerves,  sometS  s  w  «  ^  '''^  ^'""''^"^ 
From  a  case  reported  by  Wormley  (^L  J  f  If^T'  '  t"^^^'^°"- 
1870),  It  appears  to  beloncr  ratbpv  L  ;f'".''^ -./^w;  of  Plumn.,  January 

of  substances.  While,  tt^^n.fZ^^ClZSilT 

there  is  no  satisfactory  evidence  to\b„!  "  l'»«onous  drug 

It  is,  perhaps,  a  nature  of  two  ilHIo',"''"'™"™  'io^^^- 
and  the  other  titanises     One  eil?.  of  which  paralyses 

killed  a  rabbit  in  one l.-ou?^;^  f  1°'  '.3'Podermic'injecC 
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minutes  there  was  great  prostration,  inability  to  move,  gasping  res^ira- 
SrlndTe  inTpils  were  dilated,  but  there  were  no  convulsions     I  rom 
irexnl-  neJ  ts,  Wormley  infers  that  the  quantity  which  proved  fatal  to 
he  ™n  h  Ss  case  could  not  have  exceeded  the  sixth  part  oi  a  gram. 
Sation.-In  the  case  recorded  below,  death  took  place  in  seven 

'"^S™^toms!-In  Wormley's  case  a  young  healthy  mai-ried  woman 
bymptoms.  teasTDOonfuls  of  fluid  extract  of  gelsemium— a 

A  muscular  man,  twenty-eight  yeais  «  f  eelsemium,  to 

took  about  two  ounce^by  — 

"  quiet  his  nerves.      When  seen  ms  i  ,    ^^le  pupils  were 

but  could  easily  be  roused.  J'Z^^^^^  drooping  of 

moderately  dilated,  reacting  to  light,  and  there  was  si  g         J  ^ 
both  eyelids.    The  pulse  was  sti^g  and  ^^^^^^ 

hour  later  the  ^^^V^--^^^'^^'' ;}^^^^^^^ 

to  a  drug  store,       P^'^^'^^f       ^"  Xfive  minutes  later,  sitting  in  a 
which  he  drank.    He  was  ^o^nd  twentj  hve  mm  ^ 

shop,  with  relaxed  bmbs  and  P^^^.f  J^^,  .f^^i,,^  4as  administered 
As  L  refused  to  swallow  a.  -    ^  ^^^^^^^^^^^  and  a  second  dose 

through  the  nose.    Cojnous  vomiti  g      ^^^^^^     ^^^.^^^  unconscious; 

that  was  given,    in  spite  oi  mib  thoracic  ;   pupils  mode- 

pulse  130  ;  respiration  ^ojty,^^  ^'l^^^^  and 
■fltely  dilated,  but  acting,  /^^^f^^^  J'l^.^Uaphragm  and  intercostal 
by  the  rectum,  and  ^^er  foradaisation  ot^^^^^^  ^^^^^  ^^^^^^^^ 

m^uscles  he  rallied  from  the  «ta  e  of  co^laps^^  in^^^  ^^^^ 
only  to  relapse  shortly  after,  Xopine,  then  of  carbonate  of 

and  also  Po^^f J' S  of  amyrwe're  employed.  He  died 
==^h::^sSSg^^-  iBoston  Ua.  an.  Sur,  Jour. 

^^lS^^«ptythestoi^^ 

grain  or  strychnme      gram  ^^f/^  f^^'^^f  ^4  drug,  and  nitrites 
^ope^  of  counteracting  the  ^^P^'^^^f,^  ^jtoTeliev   the  beak  failure, 
(amyl.  nitroglycerine  etc.)  ma^y'  be  tued  to    1  e  ^^^^ 

^It^J"^^^^  ptingUout  an  exhaustive 
'^Xai;sf/-The  alkaloid  must  be  extracted  by  the  method  on 
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The  latter  he  was  able  to  obtain  crystallised  in  various  forms  by  solution 
and  sublimation.  He  foiuid  that  if  a  small  quantity  of  this  acid  or  its 
salts,  in  a  solid  state,  was  treated  with  a  drop  of  concentrated  nitric 
acid,  it  became  yellow  or  reddish,  according  to  the  quantity.  When 
an  excess  of  annnonia  was  added,  it  acquired  a  blood-red  colour.  The 
hundredth  part  of  a  grain  was  sufficient  for  tbis  reaction.  The  solution 
in  potash  is  fluorescent,  presenting  a  deep  blue  coloration  on  the  surface. 
Gelsemic  acid  was  thus  detected  in  the  contents  of  the  stomach  some 
months  after  death. 

Gelsemine  gives,  with  strong  sulphuric  acid  alone,  a  green  colour 
cbanging  to  red;  strychnine  is  unaft'ected  by  sulphuric  acid  alone  (Luff). 

Case. — The  following  is  of  interest  as  a  personal  narrative.  It  is 
reported  by  Dr.  Nankivell  {Lancet,  1,  1899,  p.  1663). 

' '  I  took  two  ounces  of  the  tincture  of  gelsemium  instead  of  a  glass  of  sheny,  and 
returning  to  the  dining-room,  awaited  the  result.  It  was  not  long  forthcoming. 
("We  all  live  on  the  ground-floor  here.)  The  few  feet  travelled  to  the  dispensarj-^ 
found  me  only  too  ready  to  accept  the  receipt  of  a  helping  arm,  and  in  another 
minute  the  legs  were  paialysed.  Dragging  myself  to  the  bedside  with  my  fore- 
limbs,  they  were  unable  to  help  me  into  the  bed,  into  which  I  was  lifted.  There 
was  no  trouble  so  long  as  I  lay  quiet,  but  on  the  least  exertion  there  were  excessive 
tremors.  Vomiting  occuiTed  during  the  next  twenty-fom-  hours.  The  temperature 
rose  to  101  '5°  F.  The  heart's  action  was  very  violent  and  intermittent,  possibly  the 
aggravation  of  existing  disease. 

"  All  the  muscles  of  the  eyes  must  have  been  affected,  but  of  aU  the  volujatary 
muscles  those  of  the  right  side  sirffered  most.  Prolonged  conversation  involved 
paralysis  of  the  upper  lip.  The  other  symptoms  were  ( 1)  somnolence,  (2)  no  mental 
excitement,  and  (3)  good  appetite.  The  effect  of  the  drug  passed  away  as  it  began, 
from  below  upwards,  but  after  the  arms  had  recovered  vision  was  not  perfect  for 
twenty-four  hom's." 

PoisoNiNa  BY  Hellebobus  Niger. 

Source  and  Method  of  Occurrence.— This  plant,  as  a  matter  of 
fact,  is  not  a  native  of  England,  though  we  have  two,  H.  viride 
and  H.  fceticlus,  Avhich  are  probably  just  as  noxious.  According 
to  Wibmer,  the  roots  of  the  black  hellebore  {Helleboms  niger)  possess  the 
greatest  activity ;  but  the  leaves  are  also  highly  poisonous  when  used 
in  the  form  of  infusion.  By  long  boiling  the  poisonous  properties  of 
the  plant  are  diminished.  The  roots  and  leaves  have  a  local  irritant 
action,  producing  in  small  doses  violent  vomiting  and  purging,  with 
severe  pain  in  the  abdomen,  followed  by  cold  sweats,  convulsions, 
insensibility,  and  death.  The  powdered  root,  in  a  dose  of  a  few 
grains,  acts  as  a  drastic  purgative.  In  a  case  reported  by  Morgagni, 
half  a  drachm  of  the  aqueous  extract  killed  a  man,  tet.  60,  in  eight 
hours.  The  symptoms  were  severe  pain  in  the  abdomen  and  violent 
vomitmg.  After  death  the  whole  of  the  alimentary  canal  was  found 
inflamed,  but  especially  the  large  intestines  (Wibmer,  op.  cit.  Hellehorus). 
A  case  is  quoted  by  the  same  writer  in  which  a  tablespoonful  of  the 
bnely  powdered  root  caused  severe  symptoms  of  irritant  poisoning, 
which  did  not  disappear  for  four  hours.  The  man  recovered  on  the 
fourth  day.  The  experiments  performed  by  Orflla  on  animals  show 
that  this  poison  acts  like  a  local  irritant  when  applied  to  a  wound 
{op.  ext.,  vol.  2,  869).  Hellebore  is  a  favourite  quack  remedy  for 
worms,  and  has  been  given  to  procure  abortion.  It  is  not,  therefore, 
surprising  that  it  should  be  occasionally  administered  in  an  overdose, 
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nna  cause  deatli  The  reader  must,  however,  be  careful  to  distinguish 
beUvee^these  hell^^       and  the  so-called  green  hellebore,  or  veratrun. 

""'''Toxicity  and  Fatal  Dose.-The  toxicity  of  the  plant  depends 
upon  two  activeprinciples  :  helleborin  and  helleborem.  The  fatal  dose 
?8  unknown,  but  half  a  drachm  of  a  watery  extract  is  recorded  as- fatal 

Diration.-Mann  states  that  death  has  resulted  in  from  three 
to  twelve  hours.    The  case  above  ended  fatally  in  two  hours. 

Treatment.-Evacuate  the  stomach,  and  counteract  the  collapse 
hv  stimulants,  etc.    No  physiological  antidote  is  yet  avaihible.      _  _ 
^  S-mortem  AppearanceS.-Quite  neutral,  but  signs  of  irn- 

-^^^^XS^LErii:^  tt  ti^^rr^  sha..  0. 

^leS;  a^bnght^S  colour  on  being  touched  with  a  glass  roa  which 
p  42     it  is  instJt^ive  fn  many  ways.    The  editor  inserts  it  m  full 

an  ointment  made  from  Senehor^  .r,9er^^^^^^  .^.Ho^ed 
On  the  day  of  his  death  bemg  ^^^^t^^^/^X^/eaS^^^  was  the  powder  from  which 
what  he  thought  was  a  ^wo  po^^^^^^^^        ^ept  in  Smilar  papers  m  a 

he  had  prepared  his  ointment,  ihe  t'^o  P°^^^;  discovered  his  mistake  and  pro- 
canister"  and  Davis  possessed  only  "^^^^^^^  oS  obtaining  aa  emetic 
ceeded  to  a  druggist's  shop  m^e  town  w^th^^^^  objec^^  ^^^^ 

The  assistant,  who  later  ^-^^^^^^^.^"^  on  the  way  home,  and  it  is 

him  to  consult  a  medical  /^^^.^'sSir^    the  hellebore,  he  was  attacked 

behoved,  twenty  mmutes  alter  he  had  ^^^.^g'^oUege.  Mustard  and  water  proved 
with  great  pain,  and  was  supported     J  medical  man  were  fruitless. 

Savfiling  as  an  emetic,  and  aU  efloits  ^  ^^^s  of  th^  end,  and  died  within  two 
Davis  remained  conscioiis  to  withm  ten  mmut^^  compara- 
hours.  The  coroner  ^'^^^^^^f^ ^hat  X^^^^^^  g  ^  J^^^^^^,,,  ,f  tte  case,  and 
tively  unknown,  no  one  appeared  tot)e  aware  o  ^^^^  ^ 

as  Divis  had  called  for  ^^^f  ^he^^ w^^^^^^^^  under  Schedule  1  or  2 

The  di-uggist  pomted  o^\tYtl,^St^PoTson.'    Mi-.  James  Hariison,  warden  at 
but,  nevertheless,  he  maAed  the  packet  ^oisom  ^^^.^  ^.^^.^ 

the  college,  gave  his  testunony.  H?,^™^;.' Mr.  Harrison  stated  that  the  efiects 
minutes  of  his  death.  ^^.^''T  f  iXnse  Wng  in  the  stomach  ensued,  and 
of  heUebore  were  that  in  tl^«  P^XX  paSy^ed  the  nerve  centre  governing 
then,  as  absorption  took  place,  J^^tmaUy  pa  y  ^^.^^^^  ^^^^  be 
the  heart,  resulting,  as  m  the  P^'f^^.^t  instance  m  ^  teaspoonfnl  was 

given  as  an  emetic,  but  at  present      ^^^tidote  wa  ^^.^^^  that  there  was 

fientto  cause  the  death  of       men.    The  ^  .j^ 
comparatively  little  known  of  the  pis^^ 

from  misadventui-e.'    Cases  of  Poisonmo  oy  n«  tl,e  two  poisons  may 

sjonptoms  are  very  similar  to  those  P^^^uced  hj je^^  irritant  to  the  mucous  = 

easily  be  mistaken  for  one  '^^ot^^^;,    ^'^^^^^^^  that  of  digitabs,  and  it  also 

membranes,  and  has  an  action  on  the  ^f^t^Jf^^n  produces  nausea,  vomiting. 
Xon  the  nervous  system    Hence  in  ot^^^^^^  ^„tor  centres 

saUvation,  and  diarrhoea,    ^he  pr  W^^^^^ 

and  the  heart  may  not  appear  and  t^^^^^^  .^^eope      IJ^e^y  ^o 

Lancet,  vol.  2,  1856,  p.  100." 
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Poisoning  by  Hyoscyamus  Niger  (Henbane). 

Source  and  Method  of  Occurrence.  —  The  whole  plant  is 
poisonous,  but  it  is  chiefly  from  the  seeds  that  cases  have  arisen,  and 
from  the  alkaloids.  The  plant  is  moderately  common  in  England,  but 
is  unattractive  except  by  its  curious  lurid  flowers. 

In  1892,  several  persons  suffered  in  a  slight  degree  from  the 
ordinary  symptoms  of  poisoning  by  henbane  after  partaking  of  soup 
flavoured  with  the  seeds,  which  were  sold  as  those  of  celery.  Two 
teaspoonfuls  of  the  seeds,  weighing  about  seventy-two  grains,  were  put 
into  the  soup  {B.  M.  J.,  1892,  1,  p.  1075).  According  to  the  experi- 
ments of  Ransom,  the  seeds  contain  0*054  per  cent,  of  alkaloid,  which 
is  about  the  percentage  contained  in  the  leaves.  Hence  presumably 
one-twenty-fifth  of  a  grain  of  hyoscyamine  produced  toxic  effects  in 
several  j^ersons. 

One  fatal  case  of  poisoning  with  the  roots  of  henbane  is  quoted  by 
Orfila,  and  another  with  the  leaves  is  reported  by  Wibmer  {op.  cit. 
p.  147). 

The  fumes  evolved  from  the  burning  seeds,  when  inhaled,  are  a 
popular  remedy  for  toothache. 

The  poisonous  properties  of  henbane  are  known  to  be  owing  to  the 
presence  of  two  crystalline  alkaloids,  which  are  called  hyoscyamine 
and  hyoscine.  These  with  atropine,  the  alkaloid  of  belladonna,  are, 
according  to  Ladenburg,  the  only  three  known  natural  mydriatic 
alkaloids,  i.e.  basic  bodies  which  cause  marked  dilatation  of  the  pupil 
of  the  eye.  According  to  Ladenburg,  hyoscyamine  is  identical  with 
cluhoisine.  He  is  also  of  opinion  that  inactive  atropine  is  merely  the 
racemic  modification  of  l£evo-rotatory  hyoscj^amine. 

The  alkaloids  are  used  medicinally  as  sedatives,  especially  in  cases 
of  those  mentally  deranged.  Vide  also  "  Extra  Pharm.,"  1904,  p.  802, 
and  B.  M.  J.,  December  21st,  1895. 

Toxicity  and  Fatal  Dose.  —  The  alkaloids  themselves  are 
extremely  poisonous,  the  usual  doses  being  of  hyoscine  to  of 
a  grain,  and  of  hyoscyamine  ^ko  to  x^o  (Extra  Pliarm.). 

Symptoms. — When  the  dose  is  not  sufficient  to  destroy  life,  the 
symptoms  are — general  excitement,  fulness  of  the  pulse,  flushing  of 
the  face,  weight  in  the  head  for  a  short  time,  rapidly  followed  by 
giddiness,  loss  of  power  and  tremulous  motion  of  the  limbs,  somno- 
lency, dilatation  of  the  pupils,  double  vision,  nausea,  and  vomiting. 
After  a  time  these  symptoms  pass  off,  leaving  the  patient  merely- 
languid.  When  a  large  quantity  of  the  root  or  leaves  has  been 
eaten — an  accident  which  has  occurred  from  the  plant  having  been 
mistaken  for  other  vegetables — more  serious  effects  have  been  mani- 
fested. In  addition  to  the  above  symptoms  in  an  aggravated  form, 
there  may  be  loss  or  incoherency  of  speech,  delirium,  confusion  of 
thought,  insensibility,  coma,  and  sometimes  a  state  resembling 
insanity ;  the  pupils  are  dilated  and  insensible  to  light ;  there  is  cold- 
ness of  the  surface,  cold  perspiration,  loss  of  power  in  the  legs, 
alternatmg  with  tetamc  rigidity  and  convulsive  movements  of  the 
muscles  ;  the  pulse  is  small,  frequent,  and  irregular,  the  respiration 
<leep  and  laborious  {Med.  Gaz.,  vol.  47,  p.  640).    Occasionally  there 


758  POISONING  BY  HYOSCYAMUS. 

is  nausea  with  vomiting  and  purging.  Death  may  take  place  in  a  few 
hours  or  days,  according  to  the  severity  of  the  symptoms.  The  special 
eflfect  of  this  poisonous  plant  is  manifested  in  its  tendency  to  produce 
a  general  paralysis  of  the  nervous  system. 

Treatment. — The  same  measures  may  he  adopted  as  for  hella- 
donna  poisoning  {q.v.,  p.  706).  Pilocarpine  and  caffein  act  as  antidotes 
to  some  extent,  and  tannin  or  tea  may  be  aduunistered  in  the  hope  of 
making  inert  the  alkaloid  still  left  in  the  stomach. 

Post-mortem  Appearances.— There  is  nothing  to  be  looked  for 
except  bits  of  the  plant.    Chemical  analysis  is  the  only  means  of 

detecting  the  poison.  i  v 

When  the  vegetable  has  been  eaten,  it  can  be  identifaed  only  by 
its  botanical  characters.  The  seeds  are  very  small  and  hard ;  they  are 
furrowed  on  the  surface,  and  may  be  easily  confounded  with  those  ot 
belladonna.  They  are  of  an  oblong,  oval,  or  pyriform  shape,  ilie 
leaves  are  peculiar  in  shape  and  other  characters,  by  which  they  may 

be  easilv  identified. 

Analysis.— The  process  described  on  p.  374  must  be  apphed. 

The  alkaloids  appear  to  answer  to  the  same  tests  as  atropine. 

Cases.-In  the  B.  M.  J.,  1,  1896.  p.  336,  is  a  case  of  non-fatal 
poisoning  from  the  hydrobromate  of  hyoscine  reported  by  Dr.  Morton. 
One-twenty-fifth  of  a  grain  was  used.    Dr.  Morton  thus  records  the 


case : — 


'  <  M  T.    aeed  fif tv  suffered  from  a  severe  form  of  cycUtis  impHcatIng  both  eyes, 

case  came  under  obsei-iation.   The  'jT^  used  with  little 

.hcmatropine  -f^TsV^l t^ST"^^^^^  »' fV-, 

powerfully  and  quickly  0"®/;,^'°  ""'i^^e^  cent  solution  n  water.  This  was 
a  wholesale  chemist,  and  made  up  to  T<5it  Xcts  of  the  atropine  on  the 

rather  a  strong  solution,  but,  3udgmg  fr«m  tf  the  hWne  solution  of  that 
general  system,  it  was  thought  ^^^te  safe  to  7     ^      should  be  put 

^^^?KXsl^erward^  sX-^Vl^:^^g^£l7!  th^ilSSl^eSTf 
in  the  head ;  she  staggered,  and  had  ^^^^^J^^^*^,*^*^^^^  gradually 
the  mouth  and  throat  with  thirst  supervened  J^^  Complete  muscular 

the  senses  became  confused,  and       P^r^  J^^S^  The  breathing 

relaxation  became  pronou^^^^^^^^  pulse  full 

was  slow,  and  occasionally  deep  ana  sigumg. 

and  regular.        _  i        fm- nhmit  four  hours,  and  was  succeeded  by  a 

THs  unconscious  stage  lasted  foi  ^^^^^^^  ^^^^  ,fectly 

period  of  semi-consciousness.  .Xious    She  talked  incessantly,  was 

=^ii;?.sX''« 

r ;?C"^»Tc^tilhSU^^^^^^^  a-i-y,  g.eatl.  a.W 

with  her  witticisms.  it  -  „  „i,= -Ko^nrnfi  praduaUv  calmer,  and-then 

"After  about  two  hours  of  this  delirium  she  T^^cameg^duauy 
dropped  off  into  a  sound  and  seemingly  natural  slee^^^       had  not  slept  so  well  for 
hour  and  a  half.    When  she  awoke,  «\77^y^^/^^*^,,t  of  the  night  fm-ther  than 
ft  long  time.    She  had  no  remembrance  f  ^  the  afternoon,  when 

being  assisted  to  bed.   There  were  no  evil  aftei -effects,  ana  oy 
I  saw  her,  she  seemed  m  her  usual  health. 
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The  following  case,  reported  by  Dr.  Given  in  the  Lancet,  1,  1904, 
p.  24,  is  instructive  and  noteworthy  for  many  reasons  :— 

«  On  October  30th,  1903,  aman,  aged  sixty-nine  years,  ^^^^t^^^^^TP^'t^^ 
cramps  in  the  muscles  of  the  legs  at  night  and  also  of  senile  tremor  of  the  hands 
He  hid  been  under  my  care  at  intervals  for  several  years.  Five  years  ago  I  attended 
him  through  a  severe  attack  of  basic  pneumonia,  which  was  accompanied  by  much 
excitement,  and  then  one  hundi'edth  of  a  grain  of  hyoscme  hydrobromate  was  used 
hypodermically  with  great  benefit.  At  the  present  time  he  was  in  fair  health  toi 
his  age.  The  pulse  was  rather  quick-about  ninety  per  minute.  The  heart  sounds 
were  normal.  The  urine  was  high- coloui-ed  ;  it  was  free  from  albumen  and  sugar,  i 
ordered  him  one  two-hundredth  of  a  grain  of  hyoscine  hydrobromate  m  one  drachm 
of  water  to  be  taken  at  bedtime.  At  9.45  p.m.  on  the  same  day  I  was  hurriedly 
summoned  to  see  him.  I  was  informed  that  at  9.15  p.m.  one  teaspoonful  of  the 
medicine  was  given  him  by  his  son  (this  was  confirmed  by  the  amount  absent 
from  the  bottle).  After  swallowing  it  he  undressed  and  got  into  bed.  While 
imdressing  he  remarked  to  his  wife  that  his  throat  felt  very  diy,  and  she  noticed 
that  his  speech  was  rather  thick.  Two  or  three  minutes  after  he  got  into  bed  his 
wife  heard  him  breathing  very  deeply  ;  she  tried  to  rouse  him,  but  could  not,  and 
sent  for  me.  I  found  him  half  an  hour  after  he  had  taken  the  medicine  deeply 
comatose  with  stertorous  breathing  and  flushed  face.  His  pulse  was  eighty  per 
minute  and  regular,  his  pupils  were  dilated  and  equal,  and  the  conjunctival 
reflex  was  very  sKght ;  I  could  not  rouse  him  by  any  means.  I  injected  one-tenth 
of  a  grain  of  strychnine  hypodermically  and  gave  one  ounce  of  brandy  by  the 
rectum.  At  10.45  p.m.  there  was  no  improvement ;  the  coma,  if  anything,  was 
deeper,  the  conjunctival  reflex  was  quite  absent,  the  pulse  was  smaller  and  weaker, 
and  there  was  some  twitching  of  the  anus  and  legs.  I  sent  for  my  syphon  stomach- 
tube  and  for  Dr.  W.  B.  Paterson  to  help  me.  In  the  meantime  I  injected  one-sixth 
of  a  grain  of  morphine  with  one  grain  of  caffeine  citrate.  In  a  few  minutes  the 
pupils  became  less  dilated,  but  otherwise  there  was  no  change.  At  11.45  p.m., 
with  Dr.  Paterson's  assistance,  I  washed  out  the  stomach  by  the  syphon  tube  with 
hot  water,  removing  a  small  quantity  of  partially  digested  food,  and  then  passed 
into  the  stomach  about  eight  ounces  of  strong  black  coffee  and  one  ounce  of 
brandy.  At  1  a.m.  the  conjunctival  reflex  began  to  retirrn,  and  the  patient 
fUnched  on  pinching  the  skin  on  the  inner  side  of  the  arm.  Improvement  slowly 
set  in,  the  breathing  became  less  noisy,  and  the  pulse  fuller  and  stronger.  At  3 
a.m.  he  could  be  partially  roused  for  a  moment  by  pinching  and  shouting,  but  at 
once  relapsed  into  a  somnolent  condition ;  the  pupils  now  reacted  to  light.  At 
5  a.m.  he  made  an  attempt  to  speak  and  swallowed  some  coffee.  At  8  a.m. — that 
is,  eleven  houi-s  after  taking  the  dose — he  was  really  conscious  and  able  to  speak 
for  the  first  time,  and  he  thenceforth  made  an  uneventful  recovery, 

"The  prescription,  which  was  for  one  two-hundredth  of  a  gi'ain  of  hyoscine 
hydrobromate  in  one  drachm  of  water,  with  orders  to  send  two  ounces,  was  dis- 
pensed at  a  veiy  trustworthy  druggist's,  and  a  very  unfortunate  and  dangerous, 
though  instructive,  mistake  was  made  in  dispensing  it.  The  druggists  in  question 
gave  me,  I  am  glad  to  say,  every  facility  for  investigating  the  matter.  It  appears 
that  they  had  two  establishments.  At  the  one  to  which  the  prescription  was  taken 
they  had  no  hyoscine  in  stock,  so  the  dispenser  sent  a  written  message  to  the  other 
place  for  0-08  gr.  of  hyoscine  hydrobromate  in  two  ounces  of  water,  which  is  equal 
to  sixteen  two-hundredths  of  a  grain,  the  exact  amount  he  requii-ed  for  the  whole 
bottle  of  medicine.  The  dispenser  at  the  second  shop  seeing  that  decimals  were  used, 
took  it  for  granted  that  it  was  a  foreign  prescription,  and  that  '  gr.'  stood  for 
grammes,  and  sent  O'OB  gramme,  which  the  first  man  sent  to  my  patient.  The 
result  of  this  was  that  he  got  more  than  fifteen  times  as  much  as  was  intended,  or 
about  one -thirteenth  of  a  grain.  This  appears  to  be  a  good  object  lesson  in  the 
danger  of  the  present  condition  of  weights  and  measures  in  the  Pharmacopoeia, 
where  it  is  now  optional  for  either  the  decimal  system  or  the  apothecaries'  measui'o 
to  be  used.  Surely  the  time  has  come  for  the  rational  and  scientific  metric  system 
to  be  enforced  as  the  officinal  standard. 

"  The  literatiu'e  of  hyoscine  poisoning  seems  to  be  scanty,  and  points  to  the  fact 
that  the  drug  is  rather  uncertain  in  its  action,  sometimes  producing  poisonous 
symptoms  in  very  small  doses,  while  in  other  cases  fairly  large  doses  are  tolerated. 
This  18  probably  due  to  variations  in  its  jiurity  and  mode  of  manufacture.  The 
hyoscine  used  in  this  case  was  Merck's.    Professor  J.  Dixon  Mann  in  his  work  on 
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POISONING  BY  HYSSOP,  AND  BY  HOLLY. 


toxicology  states  that  in  one  instance  one-fortieth  of  a  grain  taken  by  the  mouth 
produced  severe  sjonptoms  of  poisoning,  as  did  ono-thu-tieth  of  a  grain  given 
hypodermically  in  another.  On  the  other  hand,  Allan  Gray  {B.  M.  J.,  1892,  p.  705) 
reports  a  case  where  one-fiftieth  of  a  grain  was  used  every  night  with  good  effect. 
Dr.  L.  A.  Weatherly,  who  used  it  largely  in  asj'hun  practice,  in  an  article  in  the 
Journal  of  Mental  Science  iov  Jvilj,  1891,  states  that  he  considers  that  the  dose 
should  be  from  one  three-hundi-edth  to  one-hundredth  of  n  grain,  very  cautiously 
increased  in  some  cases  to  one-fiftieth.  "With  regard  to  antidotes,  besides  those 
used  in  this  case  pilocarpine  has  frequently  been  employed.  I  had  it  with  me,  but 
I  did  not  use  it,  and  I  confined  myself  to  the  use  of  strychnine,  morphine,  and 
caffeine,  the  last  both  hypodermically  and  as  strong  coffee,  and  it  is  in  a  great 
measure,  I  think,  to  the  last  drug  that  the  patient  owes  his  recovery." 


Poisoning  by  Hysbopus  Officinalis. 

Source  and  Method  of  Occurrence.— This  plant  does  not 
grow  wild  in  Britain.  The  following  is  the  only  case  of  poisoning  by 
it  the  editor  can  find,  and  even  this  requires  confirmation  {Lancet,  1, 
1899,  p.  124)  :— 

"A  singular  case  lately  formed  the  subject  of  a  coroner's  inquiry  where  a 
pregnant  woman  made  an  infusion  of  a  pennyworth  of  hyssop,  after  taking  which 
she  died.  She  was  stated  to  have  been  in  bad  health  and  the  subject  of  Bright  s 
disease.  It  is  generally  behoved  that  the  plants  of  the  order  to  which  this  belongs- 
the  Labiate— have  no  deleterious  quaUties,  being  carminatives  and  antispasmodics. 
However  this  may  be  as  a  rule,  the  medical  witness  at  the  inquest  expressed  his 
behef  that  the  hyssop  was  the  cause  of  the  patient's  death,  and  the  jury  adopted 
his  opinion,  returning  a  verdict  accordingly." 


Poisoning  by  Ilex  aquifolium  (the  Holly). 

From  some  published  facts,  the  berries  of  this  tree  appear  to 
produce  the  effects  of  narcotico-irritant  poisoning.  A  boy,  three  years 
old,  ate  a  number  of  them.  The  symptoms  which  followed  were  sick- 
ness, pain  in  the  head  and  abdomen,  and  much  purging.  Many  ot  the 
berries  of  the  common  holly  were  passed  in  the  motions  ;  drowsiness 
supervened,  and  there  was  loss  of  consciousness.  In  twenty-four  houis 
his  face  was  pale  ;  the  skin  pale  and  cool ;  pulse  eighty,  weak  and  small. 
The  pupils  were  much  contracted,  but  were  sensible  to  light,  ihe 
vomiting  had  ceased,  but  there  was  some  purging.  Castor  oil  and 
It'mu  ants  were  given,  and  on  the  second  day  the  child  recovered 
tancet,  1,  1870,  p.  573).  Wibmer  speaks  of  these  berries  as  havmg 
merely  a  purgative  action. 

Poisoning  by  Jatkopha  curcas  (Physic  Nut). 
The  Jatropha  curcas  is  a  West  Indian  plant  which  ProduceB  seeds 
containing  an'^acrid  oil.  having  some  of  the  P^"«P^^  f  ^^^^^^^  ^^^^ 
Four  seeds  act  as  a  violent  cathartic,  and  severe  ^^^^  ^^^^^^^^^^ 

have  been  produced  by  a  few  grains  of  the  cake  eft  after  the  ^xpiess  on 
of  the  fixed  oil  from  the  bruised  seeds.    The  oil  operates  powerfully  m 
f  dose  of  from  twelve  to  fifteen  drops.    It  produces  a  burning  sensation 
tn  Z  ltvolt,  vomiting,  purging,  and  other  symptoms  — 
followed  by  inflammation  of  the  stomach  and  bo  wels.    One  hundi^^ 
thirty-niiii  children  in  Dublin  -^-ed  from  t^^e  eff  W 
{Med.  Times  and  Gaz.,  1858,  2,  p.  1^6} ,  ana  m  xow* 
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boys  at  Birmingham  suffered  severely  from  eating  some  of  these  nuts 
which  they  had  found  in  a  drug-store,  but  they  all  recovered. 
Chevallier  refers  to  a  case  in  which  thirty-three  persons  were  poisoned 
by  eating  these  seeds.  The  symptoms  from  wliich  tliey  suffered  were 
nausea,  vomiting,  and  general  depression.  Twenty  Avere  so  ill  that 
they  were  placed  in  the  beds  of  an  hospital ;  the  remaining  thirteen 
soon  recovered.  The  albumen  of  this  seed  is  said  to  have  a  flavour 
resembling  that  of  the  almond  ("  Ann.  d'Hyg.,"  1871,  1,  408). 

The  Jatroplia  wens,  also  a  West  Indian  plant,  is  said  to  produce 
serious  effects  upon  those  who  touch  its  leaves,  which  are  covered  with 
stinging  hairs  like  those  of  the  nettle.  The  wrist  of  a  person  acci- 
dentally came  in  contact  with  some  of  the  hairs.  In  a  few  minutes 
there  was  swelling  of  the  lips,  redness  of  the  face,  faintness,  great 
prostration  of  strength,  and  such  a  degree  of  collapse,  that  for  some 
minutes  the  sufferer  was  thought  to  be  dead.  He  then  rallied  ;  there 
was  sickness,  and  in  twenty  minutes  the  man  recovered.  In  another 
case  the  pain  and  swelling  in  the  part  touched  lasted  for  some  days, 
and  an  itching  sensation  continued  for  a  longer  period  (Pharm.  Jour., 
April  17th,  1872,  p.  868).  Assuming  this  account  of  the  symptoms 
to  be  correct,  the  poison  connected  with  the  hairs  not  only  has  a  local 
action,  but  it  is  very  rapidly  absorbed,  and  produces  effects  resembling 
those  of  serpent  poisons. 

Poisoning  by  Junipeeus  sabina  (Savin). 

Source  and  Method  of  Occurrence. — This  is  a  well-known 
plant  (but  is  not  a  native  of  Britain),  the  leaves  of  which  contain  a 
jioison  in  the  form  of  an  acrid  volatile  oil  of  a  remarkable  odour.  They 
exert  an  irritant  action,  both  in  the  state  of  infusion  and  jDowder.  They 
yield  hy  distillation  a  light  yellow  oil,  on  which  the  irritant  properties  of 
tlie  plant  dejoend.  The  powder  is  sometimes  used  in  medicine,  in  a  dose 
of  from  five  to  twenty  grains.  Savin  is  not  often  taken  as  a  poison 
for  the  specific  purpose  of  destroying  life,  but  this  is  occasionally  an 
indirect  result  of  its  use  as  a  popular  means  of  procuring  abortion  ;  in 
this  manner  it  has  proved  fatal.  From  the  little  that  is  known  of  its 
effects,  it  acts  by  producing  violent  pain  in  the  abdomen,  vomiting, 
and  strangury.  After  death  the  gullet,  stomach,  intestines,  and 
kidneys  have  been  found  either  much  inflamed  or  congested.  It  has 
jirobabl}'^  no  action  as  an  abortive,  except,  like  other  irritants,  by 
causing  a  violent  shock  to  the  system,  under  whicli  the  uterus  may 
expel  its  contents.  Such  a  result  can  never  be  obtained  without 
placing  in  jeopardy  the  life  of  a  woman;  and  when  abortion  follows 
she  generally  falls  a  victim.  On  the  other  hand,  a  female  may  be 
killed  by  the  poison  without  abortion  ensuing.  In  1845,  the  author 
met  with  a  case  in  which  death  hiid  been  caused  by  savin  powder, 
abortion  having  first  taken  place.  Eight  ounces  of  green  liquid  were 
found  in  the  stomach,  which,  with  the  gullet  and  the  small  intestines, 
was  highly  inflamed.  The  poison  was  easily  identified  by  placing 
some  of  the  minute  portions  of  the  leaves  found  in  the  stomach  under 
a  microscope  {Med.  Gaz.,  vol.  36,  p.  646).  The  oil  of  savin  is  also 
powerfully  irritant.  For  an  account  of  this,  see  "  Criminal  Abortion." 
p.  172. 
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Poisoning  by  Ligustrum  vulgare  (Privet). 


Source  and  Method  of  Occurrence.— The  privet  is  not  com- 
monly enumerated  among  vegetable  poisons.    No  reference  is  made  to 
this  plant  in  the  works  of  Wibmer,  Orfila,  Cliristison,  and  other 
writers  on  toxicology  ;  and  yet  it  would  appear,  from  the  subjoined 
cases,  that  the  berries  may  exert  a  poisonous  action.    In  1863,  three 
children  ate  the  berries  of  the  privet ;  two  of  them,  a  boy  of  three 
years  of  age  and  a  girl  of  six,  eating  them  rather  freely.  They  suffered 
from  violent  purging,  and  when  seen  by  a  medical  man  the  boy  was 
found  pulseless  and  cold,  and  before  death  he  was  frequently  and 
violently  convulsed.    The  girl  was  in  a  state  of  collapse,  but  rallied  a 
little  under  treatment.    Soon  afterwards  she  died  convulsed.  The 
surviving  child,  who  had  only  tasted  the  berries,  did  not  suffer,  and 
she  was  enabled  to  point  out  the  shrub  the  berries  of  which  they  had 
gathered.    In  1866,  a  child,  at.  2,  died  thirty-seven  days  alter  eatmg 
these  berries,  symptoms  of  irritation  continuing  more  or  less  through- 
out After  death  there  were  the  well-marked  appearances  of  mesenteric 
disease.    According  to  Loudon,  they  are  eaten  by  bn-ds  when  other 

sources  of  food  fail.  ■,    .  w 

In  May  1872,  two  children,  aged  twelve  and  eight  years  respec- 
tivelv  ate  a  quantity  of  leaves  and  shoots  proved  subsequently  to  have 
been  those  of  the  privet.  The  symptoms  in  both  cases  were  drowsmess, 
convulsive  twitchings,  difficulty  in  moving  about,  loss  of  muscular 
power,  severe  vomiting  and  purging,  the  evacuations  being  ot  a  greemsh 
colour.    They  both  recovered. 

Cases.— The  following  references,  with  the  recent  case,  are  Irom 

the  Lancet,  1,  1898,  p.  665  :— 

«  In  1857  thiitv-seven  children  suffered  fx-om  poisonous  W^oms  after  eating 

&e  ^^^^^^^^^ 

became  unconscious,  ^."'^  J«^*^,^°f  ,  ?  ^n^^^^^^^^^  l^ands  clenched. 

The  child's  teeth  were  tightly  f  .^^^^'^A^;^,  were  found  to  be 

At  the  post-mortem  examination  ^l^^heait  iivei  ,  ana 

quite  healthy.  The  lungs  were  ^^^^j^  J^hf  sSrof  a  sSng.  The  medical 
^th  one  patch  of  superficial  ulceration  cluse  which  pro- 

men  who  made  the  examination  were  P^^^Wly  piizz^^  as  to  t^e  «  ^^^^ 
duced  these  conditions.    On  inquiry  it  was  J^^^    ^^XtheThad  probably  been 

t^il  ZS/nt  aftiS^  ;:rt  Sfes  ;o„ia      a  oa*„  to 

parents  as  to  theii-  danger." 

Again,  the  Lancet,  1,  1899,  p.  1130,  states  that  :- 

.<  An  inquest  was  held  at  Stroud  GJoucestersh^e  on  ^^^^^^^^^  ^J^^^ 

stomach." 
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Poisoning  by  Lobelia  inflata  (Indian  Tobacco). 
Source  and  Method  of  Occurrence.— This  plant  is  imported 

from  North  America.  Its  leaves  contain  an  acrid  principle  lobeline 
which  is  capable  of  producing  poisonous  effects  on  the  brain  and  spinal 
cord,  especially  on  the  respiratory  centre  of  the  medulla.  The  plant 
also  produces  irritation  of  the  stomach  and  bowels.  When  administered 
in  doses  of  from  ten  to  twenty  grains,  lobelia  operates  as  an  emetic  ; 
but  in  larger  quantity  it  acts  "deleteriously,  and  in  smaller  doses  has  an 
expectorant  and  antespasmodic  action  somewhat  similar  to  that  of 
tobacco.  It  would  also  appear  that  even  ordinary  medicinal  doses 
aflfect  some  persons  with  great  severity.  There  used  to  be  a  notion 
that  it  was  only  a  useful  medicine  and  not  a  poison,  although,  like 
arsenic  and  opium,  it  may  be  either,  according  to  the  mode  and  dose 
in  which  it  is  employed. 

It  is  now  official  in  the  form  of  tincture  prepared  from  the  dried 
flowering  herb,  of  which  the  dose  is  5  to  15  minims.  The  seeds  of 
lobelia  are  also  poisonous.  In  the  Med.  Times  and  Gaz.,  1853,  1, 
p.  270,  and  2,  p.  568,  two  cases  are  reported  in  which  the  seeds  proved 
fatal. 

There  have  been  many  inquests  and  trials  for  manslaughter  in  this 
country  as  the  residt  of  the  imjiroper  administration  of  the  powdered 
leaves  of  the  Lobelia  inflata  by  quacks  and  dealers  in  vegetable  medi- 
cines. The  medical  evidence  given  on  these  trials  has  proved  that  in 
large  doses  lobelia  is  a  most  noxious  drug  (see  Med.  Gaz.,  vol.  44, 
pp.  883  and  384,  vol.  46,  p.  884  ;  Lancet,  1853,  1,  p.  237  ;  Pliarm, 
Joiir.,  August,  1851,  p.  87 ;  and  for  some  remarks  on  the  action  of  the 
poison  see  a  paper  by  Curtis  and  Pearson,  Med.  Gaz.,  1850,  vol.  46, 
p.  285).  Those  who  profited  by  the  sale  of  this  drug  among  the  ignorant 
poor  used  to  maintain  the  doctrine  that  it  could  not  kill,  and  never  had 
been  known  to  destroy  life. 

In  1856,  one  of  these  quacks  was  convicted  on  a  charge  of  man- 
slaughter for  killing  a  woman  Avith  overdoses  of  lobelia.  Severe  pain, 
followed  by  loss  of  consciousness  and  congestion  of  the  brain,  were  the 
chief  symptoms  preceding  death  in  this  case.  The  admission  that,  in 
proper  doses,  it  was  a  useful  remedy  in  spasmodic  asthma,  was  of  no 
avail  on  this  occasion.  The  man  was  sentenced  to  three  months* 
imprisonment    {R.  v.  Boyden  or  Jackson,  Lincoln  Sum.  Ass.,  1856). 

Toxicity  and  Fatal  Dose. — The  toxicity  of  the  plant  would 
appear  to  depend  on  the  alkaloid  (lobeline)  contained  in  it,  but  there 
are  no  facts  to  determine  the  exact  fatal  dose  of  this,  but  in  the  case 
reported  under  "  Symptoms,"  a  drachm  of  the  powdered  leaves  proved 
fatal. 

Duration. — From  a  few  minutes  to  thirty-six  hours  seems  to  be 
the  variation  in  the  total  duration  of  fatal  cases.  As  with  othei* 
in-itants,  the  effects  on  the  stomach  appear  within  a  few  minutes  of 
swallowing  the  drug,  but  the  rapidity  with  which  the  effects  upon  the 
nervous  system  appear  would  seem  to  depend  upon  the  state  and 
contents  of  the  stomach  at  the  time  of  taking  the  poison. 

Symptoms. — These  would  appear  to  be  variable,  probably  accord- 
ing to  whether  the  main  effects  were  local  on  the  stomach,  or  whether 
they  were  exerted  after  absorption. 
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In  one  case,  the  victim  was  seen  by  a  medical  practitioner  soon  after 
he  had  taken  the  poison  :  he  was  evidently  suffering  great  pain,  but 
he  was  quite  unconscious  ;  the  pulse  was  small,  and  the  pupils  were 
strongly  contracted  and  insensible  to  light.  He  had  vomited  the 
greater  part  of  the  poison.  He  suffered  from  spasmodic  twitchings  of 
the  face,  sank  into  a  state  of  complete  insensibility,  and  died  in  about 
thirty-six  hours. 

Treatment. — This  must  be  entirely  upon  general  principles,  vide 
p.  856.  There  is  no  specific  antidote,  but  presumably  hypodermic 
injections  of  strychnine  would  offer  the  best  chance. 

Post-mortem  Appearances. — Beyond  finding  bits  of  the  plant 
which  might  be  identified,  it  is  not  to  be  expected  that  anything  will 
be  found  in  any  way  characteristic  of  lobelia,  though  the  appearance 
of  the  stomach  will  possibly  suggest  "  irritant  poisoning." 

On  inspection  of  the  body  of  the  case  reported  under  "  Symptoms," 
some  fluid  was  found  in  the  stomach,  but  none  of  the  powder.  The 
mucous  membrane  was  intensely  inflamed,  and  the  vessels  of  the  brain 
were  strongly  congested  (Plmrm.  Times,  May  1st,  1847,  p.  182). 

In  one  case  in  which  the  seeds  proved  fatal,  the  mucous  membrane 
of  the  stomach  was  highly  inflamed.  In  1882,  a  man  suffering  from 
heart  disease,  and  who  was  an  enormous  eater,  took  as  an  emetic  a 
medicine  containing  lobelia  prepared  from  one  of  Dr.  Coffin's  prescrip- 
tions. At  the  post-mortem  examination,  made  twelve  hours  after  death, 
an  aperture  about  the  size  of  a  goose-quill  was  found  in  the  lesser 
curvature  of  the  stomach,  and  about  two  pints  of  fluid  having  a  milky 
appearance  in  the  peritoneal  cavity.  [This  aperture  had  probably 
nothing  to  do  with  lobelia  poisoning.— Ed.]  The  stomach  itselt  con- 
tained lobelia  seeds  and  cayenne  pepper.  The  dictum  of  the  so-called 
Coffinites  is  that  "heat  is  life,  and  the  want  of  heat  disease  and 
death."  In  accordance  with  their  principles,  their  drugs  are  lobelia 
and  cayenne  {B.  M.  J.,  1882,  2,  p.  24).  ■  ,      ^  a 

Analysis.— Lobelia  is  seen  in  the  form  of  a  greenish-coloured 
powder  (fragments  of  leaves).  This  powder  acquires  a  reddish  brown 
colour  with  strong  nitric  acid,  and  is  blackened  by  concentrated  sul- 
pburic  acid.  Iodine  water  has  no  effect  upon  the  infusion,  ihe 
ferrous  and  ferric  sulphates  produce  with  it  a  dark  green  colour,  the 
ferric  sulphate  very  rapidly. 

The  leaves  of  lobelia  are  generally  seen  m  fragnxents  which  do  not 
readily  admit  of  identification  by  the  microscope.  The  seeds  are  very 
small,  of  a  lengthened  oval  shape,  reticulated  on  the  surface  with  pro- 
lecthig  hairs  or  fibres,  and  of  a  light  brown  colour.  The  discovery  of 
them  among  the  fragments  of  leaves  would  furnish  a  sufiicient  proof  of 

the  presence  of  lobelia.  i-i  c^^■,rrh^  fnv 

The  leaves  and  seeds  contain  the  alkaloid,  which  may  be  sought  foi 
by  the  processes  described  on  p.  374,  and  when  obtained  m  comparative 
purity,  the  following  corroborative  tests  may  be  applied :— 

1.  Strong  sulphuric  acid  produces  with  lobehne  a  red  colour 

2.  Lobehne  gives  with  sulphomolybdic  acid  a  viole  co  om  ^  A 
similar  colour  is  given  by  morphine,  but  morphine  is  a  sol  d  ^^^^^^2 
lobeline  a  liquid;  moreover,  morphine  does  not  give  a  led  coloiation 
with  strong  sulphm-ic  acid,  as  lobeline  does  (Luff). 

3.  Lobeline  solutions  are  precipitated  by  tanmc  acid  (Watts  i^ict.;. 
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Cases.— A  man  named  Riley  Drake  was  convicted  in  the  United 
States  of  having  caused  the  death  of  a  woman  by  administering  lobeha 
in  improper  doses  (Wharton  and  Stille's  "Med.  Jur.,    p.  52^). 

In  1884  an  herbalist  was  acquitted  when  tried  for  the  manslaughter 
of  a  woman  named  Sainsbury.  The  deceased,  who  was  suffering  from 
chronic  lung  disease,  took  some  of  the  prisoner's  medicine,  the  essen- 
tial ingredient  of  which  was  lobelia.  She  died  in  a  few  minutes.  At 
this  trial  many  herbalists  and  two  medical  men  swore  that  lobeha  was 
not  a  poison  {R.  v.  WalUs,  C.  C.  C,  January,  1884). 

The  Editor  cannot  find  any  more  recently  reported  cases. 


Poisoning  by  Lolium  temulentum  (Bearded  Dajsnel). 

Symptoms  and  Effects.— Poisoning  by  darnel  is  generally  the 
result  of  accident  from  the  intermixture  of  the  seeds  of  this  grass  with 
wheat  or  rye.  The  seeds  are  ground  into  flour  and  eaten  with  the 
bread. 

In  January,  1854,  Kingsley,  of  Roscrea,  furnished  the  author  with 
the  particulars  of  some  cases  in  which  several  families  (including  about 
thirty  persons)  suffered  severely  from  the  effects  of  bread  containing,  by- 
accidental  admixture,  the  flour  of  darnel  seeds.  The  persons  who 
partook  of  this  bread  staggered  about  as  if  intoxicated  :  there  was 
giddiness,  with  violent  tremblings  of  the  arms  and  legs,  similar  to 
those  observed  in  delirium  tremens,  but  of  much  greater  intensity  (the 
patients  requesting  those  about  them  to  hold  them,  and  experiencing 
great  comfort  from  this  assistance  being  given)  ;  greatly  impaired  vision, 
every  object  appearing  of  a  green  colour  to  the  sufferer;  coldness  of 
the  skin,  particularly  of  the  hands  and  feet;  great  prostration  of 
strength,  and  in  several  cases  vomiting.  Under  the  free  use  of 
stimulants  and  castor  oil,  the  whole  of  the  patients  were  convalescent 
on  the  following  day,  but  much  debilitated  from  the  effects  of  the 
poison.  Among  the  symptoms  in  other  cases  there  has  been  noticed 
a  sense  of  burning  heat  in  the  mouth  and  throat,  with  confusion  in  the 
head,  trembling,  and  a  small,  irregular  pulse  (see  Edin.  Month.  Jour., 
August,  1850,  p.  180). 

Analysis. — Bley  extracted  from  darnel  a  bitter  principle,  loliin, 
which  needs  further  investigation 


Poisoning  by  Manchineale  Tree. 

Source  and  Method  of  Occurrence. — The  following  case, 
reported  by  Dr.  Caddy  (B.  M.  J.,  1895,  1,  p.  136),  is  the  only  one  the 
editor  is  able  to  And.  The  plant  apparently  grows  in  the  Grenadine 
islands.  The  smell  of  the  apple-like  fruit  is  delicious,  and  has  been 
the  cause  of  many  a  sailor  in  these  regions  meeting  his  death  from 
eating  it. 

"  On  June  2nd,  1894,  a  black  child,  aged  five  years,  was  admitted 
under  the  following  circumstances.  The  mother  stated  that  the  child 
had  been  playing  with  some  other  children  on  the  previous  evening  by 
the  seashore,  when  slie  suddenly  came  running  home  crying  violently, 
and  complaining  of  severe  pains  in  her  '  mouth  and  belly.'  She  was 
very  sick,  but  could  not  swallow  food  or  water,  and  passed  a  very  bad 
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night,  screaming  loudly  at  times,  and  being  extremely  restless.  Eaiiy 
the  following  morning  the  mother  brought  the  child  to  the  hospital, 
and  upon  my  questioning  her  said  that  the  child  had  been  poisoned 
from  eating  some  manchineale  from  one  of  the  trees  under  which  she  had 
been  playing.  I  found  the  child  in  a  state  of  collapse,  the  surface  of 
the  body  being  bathed  in  a  cold  sweat,  the  raditil  pulse  imperceptible, 
heart  sounds  hardly  distinguishable,  respirations  thirty  and  very 
shallow,  temperature  9G*2°  F.  The  lips  were  nmcli  swollen  and  covered 
with  blisters,  and  the  tongue  was  enormously  swollen  and  blistei'ed, 
interspersed  with  white  eroded  patches.  There  were  also  blisters  in  the 
palm  of  the  right  hand,  and  two  small  ones  on  the  left.  On  palpation 
the  abdomen  was  very  tender,  this  being  much  exaggerated  over  the 
epigastric  region.    The  pupils  were  widel}'^  dilated. 

"  I  at  once  ordered  the  child  to  be  placed  in  bed  and  surrounded  by 
hot-water  bottles,  and  injected  subcutaneously  ether  sulph.  mxxv. 
The  child  gradually  rallied,  and  the  after-treatment  consisted  in  washing 
out  the  mouth  with  glycer.  boraeis,  and  the  administration  of  the 
following    mixture:    R    tinct.    opii,    '^Ix. ;     potass,    brom.    3SS. ; 
potass,  chlor.  irtxx. ;  sod.  bicarb.  3j.  ;  bismuth,  subnit.  3j. ;  mucilag. 
acacige   §j. ;    aqute  ad   Bij. :   sj.  every  two  hours,   to   be  allowed 
to  trickle  down  the  throat  a  few  drops  at  a  time.    An  enema  consisting 
of  brandy  3j.,  starch  sij.,  and  beef-tea  ^ij.  was  given,  but,  as  this  appeared 
to  distress  the  patient,  it  was  discontinued,  and  '  zyminised  nutrient 
suppositories'  every  four  hours   substituted.     On   June   4th  the 
temperature  rose  to  101°  F.,  and  as  the  patient  was  unable  to  swallow 
even  a  few  drops  of  water,  and  ice  could  not  be  procured,  the  mixture 
had   to  be  discontinued,   and   hypodermic  injections  of  morphine 
sulph.    gr.  -^Q  were    given  every   live  hours,  while,  to  cope  with 
the  intense  thirst,  an  enema  of  cold  water  was  given  every  two 
hours,  which  appeared  to  cause  great  relief  to  the  patient.    The  urine 
was  excreted  very  copiously,  and  contained  a  trace  of  albumen.  On 
June  6th  the  patient  had  decidedly  improved,  and  contmued  to  do  so 
up  to  June  20th,  when  she  was  discharged  well.    I  give  on  previous 
page  {B.  M.  J.)  a  sketch  of  the  leaves  and  fruit  of  the  manchineale  tree." 


PoisoNiKG  BY^  Mentha  Pulegium. 
Source  and  Method  of  Occurrence.— This  plant,  though  a 

native  of  Britain,  is  not  common  nor  easy  to  find.  It  enjoys  a  vulgar 
reputation  as  a  means  of  procuring  abortion  {vide  p.  168),  and  probably 
it  is  only  thanks  to  its  slight  toxic  properties  that  cases  of  poisonmg 
by  it  are  not  more  frequent.  Its  congener  M.  piperita  produces  the 
ordinary  oil  of  peppermint. 

Case.— "A  woman,  aged  twenty-three  years,  was  admitted  to  the  parish 
infii-mary,  Liverpool,  on  March  15th,  in  an  almost  coUapsed  condition,  sulienng 
from  symptoms  of  acute  gastritis.  She  stated  that  vomitmg  began  foui-  days 
previously  after  she  had  taken  a  tablespoonful  of  pennyroyal.  She  had  taken  this 
di-ug  to  brmg  on  menstruation,  which  had  been  in  abeyance  for  six  months,  ine 
excessive  vohiiting  continued  despite  the  usual  remedies,  but  ultimately  ceased 
under  the  mfluence  of  morphia  and  rectal  ahmentation.  The  patient,  howevei 
gi-adually  sank,  and  died  on  March  19th.  She  had  been  an  inmate  of  the  mfaiTnary 
for  a  week  at  the  beginning  of  the  month,  and  was  then  sufEenng  from  shght 
anfemia  and  dyspepsia,  but  had  not  vomited  dui-mg  that  period. 
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«  A  post-mortem  examination  was  made  at  the  direction  of  the  ™^ 
found  t£  stomach  extremely  congested   especially  to W^^^^^^  co"  gestio"  W^^^^^ 

even  down  to  the  rectum,  but  not  to  the  same  degree  as  f  omach  or  a^eum^^^  ^ 
nteius  was  normal  in  size,  and  there  was  nothmg  noticeable  m  the  othei  organs 
oxW  rome  con-estion  of  the  brain.  At  the  inquest  evidence  corroborative  ot  the 
woZn^Xtemen^^^^^^^  but  as  the  druggist  who  had  sold  the  pennyroyal 

™that  S^^toty  yl-s'  expei-ience  he  had  never  heard  of  a  case  of  poisoning  by 
tTi.Sr-  the  iu?y  returned  a  verdict  that  'death  was  due  to  gastro-ententis  set 
S  by  some  imtant  poison,'  but  did  not  decide  what  the  poison  was  It  is  in  defe- 
rence to  their  verdict  that  I  have  put  the  word  'supposed'  in  the  heading  to  this 
note  On  looking  up  the  Uterature  of  the  subject  I  have  only  been  able  to  find  one 
case  of  poisoning  by  pennyroyal,  which  is  recorded  in  D.xon  Mann's  Eorensic 
Medicine.'  In  that  case  a  pregnant  woman  who  was  seen  immediately  after  taking 
a  one-di-achm  dose  of  the  drug  had  vomiting,  dehi-ium,  and  opisthotonos,  but 
subsequently  recovered "  {Lancet,  1897,  1,  1022). 

Poisoning  by  Mybisttca  fragrans  (Nut.meg). 
Source  and  Method  of  Occurrence— The  domestic  nutmeg 

has  a  certain  reputation  as  an  abortifacient  if  taken  in  sufficient  quanti- 
ties, as  the  following  case,  reported  by  G.  E.  Reading  {Therap.  Gaz 
September,  1892),  would  show.  The  patient  was  a  lady,  three  months 
pregnant,  who,  in  order  to  procure  abortion,  swallowed  three  powdered 
nutmegs,  and  was  only  prevented  by  fear  of  vomiting  from  taking  a  larger 
amount  and  thus  losing  the  whole.  She  was  well  till  three  hours  after, 
when  she  vomited  several  times,  and  passed  into  the  following  condition  : 
low,  muttering  delirium,  with  occasional  silly  laughter,  and  hallucinations 
of  a  ridiculous  character.  She  could  be  aroused  from  this  by  shaking, 
but  would  relapse  almost  immediately.  There  was  also  a  strong  sense 
of  impending  death.  The  pulse  was  strong  and  rapid.  The  treatment 
adopted  was  to  give  a  twenty-grain  dose  of  chloral  hydrate,  which 
lessened  the  delirium  and  allowed  the  patient  to  obtain  sleep.  The 
delirium  continued  to  recur,  however,  at  intervals  for  the  next  twenty- 
four  hours,  during  which  grain  doses  of  calomel  were  given  every  hour; 
the  next  day  the  patient  was  quite  rational.  It  may  be  added  that  the 
object  for  which  the  nutmeg  was  taken  was  not  accomplished,  the  whole 
energy  of  the  agent  appearing  to  have  been  expended  on  the  nervous 
system  and  gastro-intestinal  tract.  The  general  symptoms  of  poisoning 
strongly  recall  those  which  appear  in  some  cases  of  poisoning  by 
cannabis  indica  {B.  M.  J.,  Epit.,  December  10th,  1892). 

In  Neale's  "Digest,"  sect.  366,  3,  several  cases  are  recorded. 

The  following  is  reported  by  Dr.  Simpson  in  the  Lancet,  1,  1896, 
p.  150  :— 

"  On  Sunday  morning,  December  9th,  1894,  during  my  absence,  my  assistant, 
Mr.  E.  Gibb  Smith,  was  called  to  see  a  woman  twenty-six  years  of  age.  His 
report  was  as  follows : — '  I  found  the  patient  lying  upon  the  bed  in  a  drowsy  con- 
dition and  very  delirious,  the  delirium  taking  the  form  of  confusion  and  mistaking 
one  person  for  another.  There  were  fairly  lucid  intervals.  She  complained  of  a 
sensation  of  great  tightness  across  the  chest,  of  vertigo  and  faiutness  upon  attempt- 
ing to  stand.  She  had  vomited  several  times,  but  unfortunately  I  was  unable  to 
see  the  vomited  matter.  The  pulse  was  seventy-five  per  minute  and  rather  feeble,  as 
was  also  the  heart's  action.  The  pupils  were  normal.  Inquiries  of  a  person  in  tho 
house  elucidated  the  fact  that  the  patient,  a  strong,  healthy  woman,  had,  being  a 
week  over  her  menstrual  period,  taken  two  nutmegs,  bruised,  in  a  small  quantity  of 
gin.   I  ordered  her  to  be  kept  in  bed  and  to  be  given  a  little  strong  coffee,  with  a 
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dessertspoonful  of  brandy  in  it,  every  half-hour.  I  also  prescribed  the  folio-wing 
mixtm-e  every  foui"  ho\u-s:  bromide  of  potassium,  carbonate  of  ammonia,  bicarbonate 
of  soda,  spirit  of  cajeput,  and  chloroform  water.'  I  saw  the  patient  myself  in  the 
afternoon,  and  found  her  condition  considerably  improved,  but  still  showing  the 
symptoms  described.  I  continued  the  same  treatment,  and  the  next  day  she  was 
very  much  better,  but  still  had  some  vertigo  and  was  very  weak.  I  discontinued 
the  coffee  and  brandy,  but  kept  on  with  the  medicine,  and  by  the  following  day  she 
was  able  to  get  up,  though  still  weak.  The  case  has  gono  on  favom-ably  since.  I 
may  add  that  the  nutmegs  had  no  effect  whatever  iu  producing  miscan-iage." 


Poisoning  by  Nicotiana  (sp.  var.)  Tobacco. 

Source  and  Method  of  Occurrence. — Tobacco  is  the  leaf  of  a 
plant  belonging  to  the  natural  order  Solanacete.  It  contains  nicotine 
as  the  active  principle.  Snuff  is  tobacco  ground  to  a  powder.  Tobacco 
has  been  used  homicidally,  but  far  more  frequently  accident  (young 
children  playing  with  old  pipes,  etc.)  accounts  for  the  cases  of  poisoning 
by  the  substance. 

In  1854,  a  man  was  charged  with  the  death  of  an  infant,  aat.  10 
weeks,  by  poisoning  it  with  tobacco.  He  placed  a  quantity  of  tobacco 
in  the  mouth  of  the  infant  with  the  view,  as  he  stated,  of  making  it 
sleep.  The  infant  was  completely  narcotised,  and  died  on  the  second 
day.  It  is  probably  more  extensively  used  to  aid  the  purposes  of 
robbers  than  is  commonly  believed  ;  and  there  is  reason  to  suppose 
that  porter  and  other  liquids  sold  in  brothels  are  sometimes  drugged 
either  with  tobacco  or  with  snuff  prepared  from  it.  Scotch  snuff  is  said 
to  be  used  for  this  purpose. 

In  1891,  Sir  Thomas  Stevenson  investigated  a  fatal  case  of  poisoning 
by  snuff,  which  appeared  to  have  been  given  to  a  drunken  man  in  beer, 
by  way  of  a  joke.  He  died  within  about  half  an  hour  of  its 
administration. 

Husemann  states  ("  Handbuch  der  Toxicologic  ")  that  no  less  than 
ten  fatal  cases  are  known  to  him  from  the  use  of  tobacco  enemata. 
The  use  of  this  form  of  enema  is  now  happily  superseded  by  other 

Toxicity  and  Fatal  Dose. — While  tobacco  in  the  mass  cannot 
be  called  very  poisonous,  the  alkaloid  nicotine  is  a  deadly  poison,  and,  like 
prussic  acid,  it  destroys  life  in  smair  doses  with  great  rapidity.  A 
rabbit  was  killed  by  a  single  drop  in  three  minutes  and  a  half.  In 
fifteen  seconds  the  animal  lost  all  power  of  standing,  was  violently 
convulsed  in  its  fore  and  hind  legs,  and  its  back  was  arched  convulsively 
(opisthotonos).  A  frothy  alkaline  mucus  escaped  from  its  mouth, 
having  the  odour  of  nicotine  ("  Guy's  Hosp.  Eep.,"  1858,  p.  355).  A 
case  of  poisoning  by  this  alkaloid  which  occurred  ni  Belgium  in  1851 
was  the  subject  of  a  trial  for  murder  ("Ann.  d  Hyg.,  1851,  A, 
pp.  147, 167)  :— 

The  Count  and  Countess  Bocarme  were  charged  with  the  mui;der  of  the 
Countess's  brother,  a  M.  Fougnies,  by  administering  to  him  nicotme  while  he  was 
dining  with  them  at  the  chateau  of  Bitremont.  The  poison  was  forcibly  admi- 
nisteild.  The  deceased  did  not  survive  more  than  five  minutes,  and  he  was  not  seen 
living  by  any  of  the  attendants.  The  possession  of  the  poison,  as  weU  as  the  moral 
evidence,  fixed  the  crime  on  the  Count,  and  he  was  condemned  and  executed. 

The  appearances  after  death  were  to  a  great  extent  altei-ed  or 
destroyed  by  the  pouring  of  some  strong  acetic  acid  into  the  mouth  and 
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over  the  body  of  the  deceased,  in  order  to  conceal  or  remove  the  odour 
of  nicotine.  '  Stas  detected  the  poison  in  small  quantity  in  the  tongue, 
throat,  stomach,  liver,  and  lungs  of  the  deceased,  as  well  as  in  a 
wooden  plank  of  the  floor  near  to  which  he  was  sitting;  and  it  was  this 
case  which  led  him  to  devise  his  well-known  process  for  the  isolation 
of  the  alkaloids.  A  second  case  of  poisoning  by  this  alkaloid,  and  the 
only  case  recorded  in  this  country,  occurred  as  an  act  of  suicide  in  1858. 

A  gentleman  swaUowed  a  quantity  of  nicotine  from  a  bottle,  and  almost 
immediately  afterwards  was  seen  in  the  act  of  falling  to  the  floor.  He  was  carried 
to  an  adjoining  room,  but  before  this  could  be  reached  he  was  dead.  The  symptoms 
noticed  were  that  the  deceased  stared  wildly ;  there  were  no  convulsions,  and  he 
died  quietly,  heaving  a  deep  sigh  in  expiring. 

The  quantity  of  nicotine  taken  could  not  be  determined.  The 
deceased  appears  to  have  been  rendered  insensible  immediately,  and  to 
have  died  in  from  three  to  five  minutes  after  having  taken  the  poison- 
Common  experience,  as  well  as  experiment,  proves  that  nicotine  acts- 
especiall}'  upon  the  heart. 

In  the  B.  M.  J.,  2,  1903,  p.  324,  it  is  suggested  by  Dr.  Frankel 
that  there  is  another  alkaloid  in  tobacco  to  which  both  its  pleasures 
and  penalties  must  be  attributed. 

Duration. — In  this  respect  the  effects  of  smoking  are  altered 
enormously  by  habit.  In  the  above  cases,  nicotine  acted  almost  as. 
rapidly  as  prussic  acid. 

Symptoms. — Every  one  is  familiar  with  the  depression  and  faint- 
ness,  collapse,  cold  sweats,  pallor,  and  rapid  onset  of  vomiting  which 
smoking  produces  in  one  unaccustomed  to  it.  In  the  above  acute  casea 
symptoms  hardly  existed,  death  was  so  rapid.  The  effects  which  this, 
substance  produces  when  taken  in  a  large  dose,  either  in  the  form  of 
powder  or  infusion,  are  well  marked.  The  symptoms  are  faintness, 
nausea,  vomiting,  giddiness,  delirium,  loss  of  power  in  the  limbs, 
general  relaxation  of  the  muscular  system,  trembling,  complete  pros- 
tration of  strength,  coldness  of  the  surface,  cold  clammy  perspiration,  . 
convulsive  movements,  paralysis,  and  death.  In  some  cases  there  is 
purging,  with  violent  pain  in  the  abdomen ;  in  others  there  is  rather 
a  sense  of  sinking  or  depression  in  the  region  of  the  heart,  passing 
into  syncope,  or  creating  a  feeling  of  impending  dissolution.  With 
the  above-mentioned  symptoms  there  is  dilatation  of  the  pupils,  dim- 
ness of  sight,  confusion  of  ideas,  a  small,  weak,  and  scarcely  perceptible 
pulse,  and  difficulty  of  breathing.  A  woman  applied  some  leaves  of 
tobacco  to  ulcers  upon  her  legs.  After  some  hours  she  suffered  from 
sickness,  dimness  of  vision,  cramps  in  the  legs,  and  great  prostration ; 
she  also  complained  of  a  numb  feeling.  On  the  third  day  there  was 
great  sleepiness,  with  headache  and  an  irregular  action  of  the  heart.. 
In  about  a  week,  she  recovered  her  usual  health  {Lancet,  1871,  2, 
p.  663).  Namias  relates  an  instance  of  a  smuggler  beiug  poisoned  by 
reason  of  his  having  covered  his  skin  with  tobacco-leaves,  with  a  view 
of  defrauding  the  revenue.  The  leaves,  moistened  by  perspiration^ 
produced  all  the  effects  of  poisoning.  The  pulse  was  small  and  feeble  ; 
there  was  fanitness  attended  with  cold  sweats.  The  operation  of  the 
poison  seemed  to  be  principally  on  the  heart.  Decaisne  has  observed 
m  persons  who  have  smoked  tobacco  excessively  a  sedative  action  oii 
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the  heart,  indicated  by  intermission  of  the  pulsations  of  the  heart  as  well 
as  those  of  the  radial  artery  {Edin.  Month.  Jour.,  August,  1864,  p.  172). 

Post-mortem  Appearances. — There  is  nothing  characteristic, 
but  in  the  above  suicidal  case  the  appearances  observed  were  a 
general  relaxation   of  the  muscles,  prominent    and  staring  eyes, 
bloated  features,  with  great  fulness   and  lividity  about  the  neck. 
There  was   no  odour  resembling  nicotine  or   tobacco  perceptible 
about  the    body.     When    examined  between  two  and  three  days 
after  death,  putrefaction   had  occurred,  especially  in  the  course 
of  the  veins.     The  swelling  of  the  neck  was  found  to  arise  from 
an  effusion  of  dark  liquid  blood.     The  scalp  and  the  membranes 
of  the  brain  were  filled  with  dark-coloured  blood.    The  lungs  were 
engorged,  and  of  a  dark  purple  colour.    The  cavities  of  the  heart  were 
empty,  with  the  exception  of  the  left  auricle,  which  contained  two 
drachms  of  dark-coloured  blood.    The  stomach  contained  a  chocolate- 
coloured  fluid  ;  the  mucous  membrane  was  of  a  dark  crimson-red  colour 
from  intense  congestion.   There  was  no  odour  excepting  that  of  putre- 
faction.   The  liver  was  congested  and  of  a  purple-black  colour.  The 
blood  throughout  the  body  was  black  and  liquid,  but  in  some  parts  it 
had  the  consistency  of  treacle.    The.  author  found  nicotine  m  small 
quantity  in  the  contents  of  the  stomach,  also  m  the  liver  and  lungs ; 
but  as  these  organs  had  been  placed  in  contact  with  the  stomach,  it 
could  not  be  inferred  that  the  poison  had  been  absorbed  and  deposited 
in  them.    [This  case  is  very  important  as  showing  the  indestructibility 
of  nicotine  by  the  decomposing  body,  and  the  value  of  expert  analysis, 
but  the  naked  eye  appearances  had  nothing  to  do  with  the  Jact  ot 
nicotine  poisoning :  the  absence  of  a  smell  of  nicotine  must  be 
emphasised,  though  the  explanation  is  so  obvious,  viz.,  that  the  smell 
of  decomposition  entirely  prevented  it.— -Ed.]  •.i.nAo 
Analysis.— Nicotine  is  a  colourless  hquid,  of  specific  gravity  1  048, 
becoming  brown  on  exposure  to  air,  and  evolving  a  peculiar  acrid  odour 
affecting  the  nose  and  eyes,  which  when  diluted  resembles  that  of  stale 
.  tobacco^smoke.  It  has  the  consistency  of  a  thm  oil,  and  gives  a  greasy 
stain  to  paper,  which  soon  disappears,  owing  to  its  volatility.  When 
heated  it  burns  with  a  bright  yellow  flame,  emitting  a  thick  black 
smoke.     It  is  powerfully  alkaline,  and  imparts  a  strongly  a Ikalme 
Jeact'on  to  water,  in  which  it  dissolves  freely.    The  aqueous  solution, 
eveu  w  ien  much' diluted,  retains  the  peculiar  odour    Nicotnie  is  diB- 
solved  by  alcohol  and  ether,  and  the  latter  liquid  will  remove  it  from 
its  aqueous  solution.    (1)  Platinic  chloride  produces  m  the  aqueous 
solution  a  yellow  crystaUine  precipitate.  (2)  Corrosive  sublimate  gives 
a  wh  te  precipitate.'  (3)  Arsenio-nitrate  of  silver  gives  a  yehow  pre- 
cipitate.   In 'all  these  characters  nicotine  ^'^^^^l^l^^,— J^^^^ 
differences,  apart  from  the  odoms  which  is  an  '^-^V'f^f,.^'^^^^^^ 
are— (4)  Iodine  water  gives  a  reddish  brown  precipitate   m  ammonia 
Tere  is  no  precipitate;  the  colour  is  discharged).  (5)  Tamuc  acid  gives 
a  white  precipiiate  (in  ammonia  there  is  no  P^'^.X  ^f^cinUates  it 
colour  is  imparted).     (6)    Potassio-mercuric  ^J^d^^^Pif^^P^^^^;'' ^ 
coniouslv   even  when  much  diluted.     (7)  Gallic  acid  gives  no  pie 
^\LZraorn.  it  produces  a  pinkish  i-ed  colour 
to  an  olive  green).    (8)  Sulphur  c  acid  and  bichromate  of  potassium 
produce  a  green  colour  (see  Guy's  Hosp.  Rep.,  1858,  p.  854j. 
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Orqank  Mixtitres.-To  separate  nicotine  from  the  contents  of  the 
ston^ad,  these  shouhl  be  digested  in  cokl  distilled  -'J  - 
with  tartaric  acid.    This  liquid  is  strained  Altered  an    the  esidue 
pressed.      It  is  then  to  be  evaporated   at  a  gentle  heat  and  the 
resklue    digested  with    alcoliol.  filtered,   and  the    alcohohc  liquid 
e  aporated.^    The  alkaloid  is  now  dissolved  out  of  the  residue  by  a 
small  quantity  of  water,  and  the  solution  is  rendered  alkaline  by 
potash  and  then  shaken  in  a  tube  with  an  equal  volume  of  ethei  , 
the  ethereal  liquid  is  allowed  to  evaporate  in  a  series  of  watch-g  asses, 
and  if  nicotine  be  present  the  alkaloid  will  be  left  m  small  oily- 
looking  globules.     The  odour  may  not  be   perceptible  until  the 
residue  is  heated,  when  its  peculiar  acridity  will  be  brought  out.  A 
few  drops  of  water  should  be  added  to  the  residue  in  each  glass  ; 
it  will  be  found  to  be  strongly  alkaline,  and  the  different  tests  may 
then  be  applied.    It  was  by  this  means  that  the  author  discovered  the 
poison  in  the  body  of  the  gentleman  whose  case  is  related  above. 
In  reference  to  the  rabbit  killed  by  a  single  drop,  nicotine  was  found 
in  the  stomach  and  its  contents;  there  was  a  trace  found  in  half 
an  ounce  of  the  blood  of  the  animal,  and  the  poison  was  cleai-ly 
detected  after  a  week  in  the  tongue  and  soft  parts  of  the  throat  of  the 
animal,  but  there  was  no  trace  of  nicotine  in  the  liver,  heart,  nor  lungs. 

Cases  —In  1902,  in  New  South  "Wales,  an  inquest  was  held  on  the  body  of  a 
woman  named  Doolan  under  the  foUowing  circumstances :— For  some  weeks  she 
had  complained  of  abdominal  pain  and  constipation,  for  which  her  mistress  gave  her 
castor  oil  with  success.  Some  time  later  the  constipation  and  pam  m  the  stomach 
retiu-ned,  and  upon  this  occasion  she  was  given  a  draught,  the  constitution  of 
which  was  not  stated  at  the  inquest,  but  of  which  she  had  three  doses  dm-mg  the 
day  upon  which  she  died.  Finding  that  the  draughts  had  had  no  effect,  the 
unqualified  man  who  was  treating  her  then  cut  up  about  an  ounce  and  a  half  of 
' '  Yankee  Doodle ' '  tobacco  and  put  it  into  about  a  quart  of  water  for  a  rectal  mj  ection. 
Du-ectly  the  injection  was  given  the  girl  went  into  a  "violent  fit,"  foaming  at  the 
mouth ;  the  pain  in  the  abdomen  became  much  worse ;  the  bowels  acted.  She 
became  then  very  violent,  throwing  down  those  who  attempted  to  hold  her  ;  a 
drink  of  water  was  then  administered,  but  was  vomited  at  once.  She  died  about 
twenty  minutes  after  the  injection  was  administered.  At  the  autopsy  blood  was 
seen  issuing  fi'om  the  nose,  and  the  teeth  were  clenched.  There  were  no  signs  of 
disease  nor  iaflammation  internally.  The  stomach  and  contents,  the  liver  and 
kidneys,  were  reserved  for  examination.  An  analysis  was  made  by  Will.  M. 
Hamlet,  Government  analyst,  who  reported  that  he  found  no  less  than  six 
minims  of  nicotine  in  the  reserved  viscera.  The  verdict  was  that  the  woman  died 
from  nicotine  poisoning,  the  result  of  an  enema  given  by  G.  D.  St.  Omer,  but  that 
the  latter  was  not  guilty  of  wilful  negUgence  or  carelessness. 

[There  seems  to  be  no  reasonable  doubt  that  this  patient  did  die  from  nicotine 
poisoning,  but  the  symptoms  were  pecidiar.  She  had  previously  had  violent 
hysterical  fits,  and  it  is  possible  that  one  of  these  may  have  been  coincident  with 
the  fatal  incident,  and  masked  the  symptoms  due  to  the  tobacco.  The  fact  that 
so  much  nicotine  was  found  in  the  stomach  after  a  rectal  injection  also  requires 
some  explanation. — Ed.] 

In  the  B.  M.  J.,  2,  1895,  p.  671,  is  recorded  a  curious  case  of  poisoning  by 
nicotine  owing  to  a  grape-vine  being  sprinkled  with  it.  It  had  probably  been 
actually  sprinkled  on  the  grapes  themselves. 

In  the  B.  M.  J.,1, 1901 ,  p.  1544,  is  an  interesting  case  of  tobacco  poisoning  arising 
through  a  prisoner  trying  to  conceal  some  in  hisrectum.  He  was  veryill,  but  recovered. 


Poisoning  by  CEnanthe  Crocata. 


Source  and  Method  of  Occurrence. — This  umbelliferous  plant 
grows  on  the  banks  of  rivers,  streams,  and  ditches.     It  is  one  of  the 
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most  poisonous  of  the  order,  and  is  considered  to  be  one  of  the  most 
virulent  of  Enghsh  vegetable  poisons. 

The  root  of  this  plant  has  large  tubers  on  it,  which  might  be  and 
have  been  mistaken  for  edible  tubers. 

Cases  of  poisoning  by  this  plant  are  almost  always  accidental,  but  it 
has  been  used  homicidally. 

A  case  occurred  in  France  in  wliicli  a  woman  attempted  to  poison  her  husband 
by  mixing  slices  of  the  root  of  this  plant  with  his  soup.  His  suspicions  were  excited 
by  its  acnd  taste.  The  woman  was  tried  for  the  crime,  and  Toulmouche  deposed 
at  the  trial  that  the  plant  fi-om  which  the  root  had  been  taken  was  the  (Enanthe 
crocata—ih&i  it  was  a  powerful  poison,  and  might  cause  death  in  two  or  thi-ee 
houi-8.  The  prisoner  was  convicted  [Gaz.  Med.,  January  3rd,  1846,  p.  18;  also 
Join:  de  Ghim.  Med.,  1845,  p.  533.)    The  cenanthe  is  poisonous  to  ammals. 

Toxicity  and  Fatal  Dose.— There  can  be  no  doubt  that  the 
plant  is  a  powerful  poison,  but  the  data  are  too  few  to  make  any 
dogmatic  statement  on  these  points. 

In  1857,  two  fatal  cases  occurred  at  West  Bolden,  in  Dui-ham.  Two  labourers 
ate  some  of  the  roots  of  the  cenanthe.  They  were  found  soon  afterwards  lymg 
insensible  and  speechless,  with  livid  faces,  tongues  swollen  and  protruded,  con- 
vulsive movements  of  their  jaws,  frothy  mucus  with  blood  about  then- mouths,  eyes 
fuU  and  projecting,  pupils  dilated,  breathing  stertorous  and  labom-ed,  with  occa- 
sional general  oony^LiLs.  They  both  died  in  an  houi-  and  a  half  from  the  time  at 
which  they  were  discovered. 

Duration.— Five  minutes  from  the  onset  of  symptoms  seems  to  be 
the  shortest  time  on  record,  and  eleven  days  the  longest.        ,     ^  ^, 

Symptoms.— A  number  of  convicts,  while  engaged  at  work,  ate  the 
leaves  and  roots  of  the  cenanthe.  In  about  twenty  minutes  one  man  , 
without  any  apparent  warning,  fell  down  in  strong  convulsions,  which 
soon  ceased,  but  left  a  wild  expression  on  his  countenance.  Soon 
afterwards  as  many  as  nine  of  them  fell  into  a  state  of  ^o^^v^ikions 
and  insensibility.  The  face  of  the  man  first  seized  became  bloa  ed  and 
livid,  there  was  bloody  foam  about  the  mouth  and  nostrils,  the  breath- 
ing vas  stertorous  and  convulsive,  and  there  was  great  prostration  oi 
strength,  with  insensibility  ;  he  died  five  minutes  after  the  symptoms 
had  set  i^n.  A  second  died  under  similar  symptoms  m  a  quartei  of  an 
hour  although  the  stomach-pump  was  used,  and  some  leaves  were 
eX'cted  with  the  fluids.  A  third,  who  had  assisted  in  carrying 
the  two  former,  was  himself  seized  with  convulsions,  and  died  in  about 
an  hour ;  and  soon  after  him  a  fourth  died,  in  spite  of  energetic 
remedial  treatment  by  cold  effusion  emetics,  ^^-^-'^f'^^fl^^ 
frictions,  as  well  as  the  use  of  the  stomach-pump  Two  othei  cases 
proved  fatal,  the  one  in  nine  and  the  other  m  eleven  ^aj^  .  and  m  thes^^ 
?wo  cases  there  was  irritation  of  the  alimentary  canal  In  the  othe^ 
who  partook  of  the  roots  the  symptoms  were  "^^l^'J'^':'-^^^^^ 
free  use  of  purgatives,  a  considerable  quantity  of  the  loot  was  dis 
charged,  and  in  a  few  days  the  men  recovered  {Med.  Gaz.,  vol.  d4, 

^'  Treatment.-Empty  the  stomach  and  give  stimulants  No  direct 
antidote  if  Wn.  but  probably  strychnine  hypodermically  would-be 

""^^pLf  mnrtem  Annearances. -These  are  not  in  the  least  charac- 
teristic T^nspecd^rth^^^^^^^^  ''''  r"'^^^'ir::7S- 

congestion  of  the  cerebral  vessels  ;  and,  in  one  instance,  a  layei  of 
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extravasated  blood  was  found  beneatb  tbe  i""-' ^X^^^^S  ^^etels 
Tn  +bP  first  case  which  proved  most  quickly  fatal,  the  cere  Dial  vessels 
v^il'L't'cUgested.  tL  pharynx  and  gullet  h^l  a  wh^e  appearance^ 
and  contained  some  mucus,  with  portions  of  the  loot  J-  "l^^g 
membrane  of  the  windpipe  and  air^ubes  was  JiJJf^^^^^J^f^ 
dark  blood  The  lungs  were  gorged  with  fluid  blood,  ihe  biooa  in 
It  heart  was  black  and  fluid.'  The  stomach  and  intestines  were  ex- 
Wly  of  a  pink  colour.  The  cavit3..  of  tl- stomach  was  lined  with  a 
thick  viscid  mucus,  containing  portions  of  the  root.  The  mucous 
membrane  was  much  corrugated,  and  the  follicles  were  particularly 
enlarged.  Similar  appearances  were  met  with  m  all.  In  the  two  pro- 
tracted cases  the  mucous  membrane  of  the  stomach  and  bowels  was 
softened  and  thickened.  It  had  a  pink  colour  externally,  but  no  red 
appearance  internally.    The  vessels  of  the  brain  were  congested. 

Analysis— The  (Enanthe  crocata  can  be  identified  only  by  its 
botanical  characters.  The  leaves  are  of  a  dark  green  colour,  with  a 
reddish-coloured  border.  They  have  no  unpleasant  odour  when  rubbed. 
The  plant  bears  a  greater  resemblance  to  celery  than  most  of  the  other 
Umbellifer^e.  Its  stem  is  round,  channelled,  smooth,  branched,  of  a 
yellowish  red  colour,  and  grows  to  the  height  of  two  or  three  feet. 
The  root,  consisting  of  a  series  of  oblong  tubercles  with  long  slender 
fibres  is  of  a  yellowish  white  colour,  and  not  unpleasant  to  the  taste. 
It  is  the  most  active  part  of  the  plant.  The  leaves  yield  much  tannic 
acid  to  water,  and  potassio-mercuric  iodide  produces  no  precipitate  m 
the  decoction.  The  roots  and  stems  of  this  plant  are  more  frequently 
eaten  than  the  leaves.  Nevertheless  it  may  be  occasionally  necessary 
to  identify  tbe  plant  by  the  leaves. 

Case.— The  following  is  from  the  B.  M.  J.,  1,  1900,  p.  509, 
reported  by  Dr.  Griffin:  — 

"  J.  M.,  without  any  previous  warning,  feU  down  in  a  fit  in  the  dining-hall  as  he 
was  finishing  dinner.  He  was  seen  by  the  superintendent,  who  considered  that  it 
was  epileptic.  He  regained  consciousness  soon  afterwards.  Whilst  being  removed 
from  the  dining-hall  to  the  ward  he  had  a  second  severe  fit,  with  vomiting.  On 
arriving  in  the  ward  his  face  was  livid,  his  pupils  dilated  and  fixed ;  the  conjuuctivas 
did  not  respond  to  the  touch ;  there  was  a  bloody  foam  about  the  naouth  and  nostrils ; 
the  breathing  was  stertorous,  and  there  was  complete  insensibility.  He  had  six 
severe  fits  subsequently  with  an  interval  of  a  few  seconds  between  them._  The 
convulsion,  which  was  clonic,  was  general,  but  attained  its  greatest  intensity  in  the 
lower  extremities  first,  next  in  the  upper  extremities,  and  lastly  in  the  facial 
muscles.  He  died  before  a  hypodermic  of  apomorphine  had  time  to  act.  It  was 
impossible  to  use  the  stomach-pump  and  give  emetics  by  the  mouth,  owing  to  the 
severe  and  continuous  convulsion.  Death  was  due  to  asphyxia,  and  the  heai-t 
continued  to  beat  for  a  few  seconds  after  respiratory  movements  had  ceased. 

"  On  the  same  date  T.  F.  was  seized  with  a  severe  fit  when  going  out  to  resume 
work  on  the  farm  after  dinner,  and  vomited  a  quantity  of  food  whilst  being  carried 
into  the  ward.  He  was  seen  at  once,  and  half  an  ounce  of  ipecacuanha  wine  given, 
which  induced  vomiting  in  a  few  minutes  ;  the  effects  of  the  emetic  were  kept  up 
by  giving  the  patient  tepid  water  to  drink.  There  was  no  insensibility  in  this  case, 
but  there  was  a  marked  change  in  the  mental  state  after  the  convulsions.  The 
patient  was  delirious  and  talked  incessantly  to  himself ;  was  di-owsy,  and  did  not 
like  being  questioned.  His  face  was  pale,  the  pupils  dilated,  and  the  pulse  weak 
and  slower  than  normal.  Two  hours  afterwards  he  imparted  the  following 
information : — 

"  Between  12.30  and  1  p.m.,  while  at  work  in  a  field,  he  got  what  he  described  ns 
a  piece  of  carrot  from  the  patient  J.  M.  He  took  two  bites  of  this  and  then  threw 
it  into  a  stream  of  water  at  the  lower  end  of  the  garden.  The  writer,  in  company 
with  the  head  attendant,  searched  this  place  and  found  what  looked  at  first  sight 
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like  a  piece  of  parsnip  in  tlie  water.  It  had  a  strong  disagreeable  smell  and  acrid 
taste.  The  broken  surface  was  dotted  over  with  reddish  brown  spots  each  the  size 
of  a  pin's  head.  These  were  not  present  when  another  part  of  the  root  was  broken 
across,  and  only  appeared  after  exposure  to  the  air  for  a  few  minutes.  The 
root  of  one  of  the  plants  which  were  dug  up  consisted  of  as  many  as  twenty  oblong 
tubercles,  varying  in  length  from  four  to  eight  inches.  This  plant  grows  in 
great  abundance  in  marshy  places  and  by  the  banks  of  sluggish  streams  in  the 
south  of  Ireland,  and  country  people  use  it  for  poulticing  bofls,  carbuncles,  and 
other  inflammatory  swellings.  On  the  following  day  T.  F.  complained  of  pain  and  a 
sense  of  heat  in  throat,  chest,  and  hypogastrium,  also  some  difficulty  in  swallowing. 
On  examination  the  fauces  and  pharynx  were  seen  to  be  congested.  Castor  oil  was 
given,  and  strong  tea  after  the  vomiting  had  ceased.  This  was  the  only  medical 
treatment  used  in  the  case." 

Poisoning  by  Papavek  Somniferum. 

Source  and  Methods  of  Occurrence.— This  is  a  very  common 
fatal  poison.  In  1891,  in  England  and  Wales,  171  deaths  were 
recorded  from  preparations  containing  opium.  In  1901  there  were 
seventy-two  fatal  accidents  recorded,  and  fifty-nine  suicides,  or  1^1 
deaths.  Opium,  as  is  well  known,  is  derived  from  the  plant  Papaver 
somniferum. 

In  the  Pharmacopoeia,  there  are  upwards  of  thirty  preparations 
containing  opium  or  morphia.  There  is  no  rational  ground  for 
separating  the  descriptions  of  the  two  in  the  present  work. 

Morphine  is  the  chief  poisonous  alkaloid  of  opium,  of  which  it 
forms  from  5  to  10,  or  even  20,  per  cent.  Good  opium  sliould  yield 
10  per  cent,  of  the  alkaloid.  The  British  Pharmacopoeia  states  that 
opium  when  dry  must  contain  not  less  than  U  pev  cent,  ol  morphia  nor 
more  than  10^  per  cent.  The  ofl&cial  dose  of  opium  is  one-half  to  two 
grains,  and  of  the  salts  of  morphine  one-eight  to  one-half  ol  a  gram. 

Owing  to  its  incalculable  benefits  as  a  medicine,  a  large  number  ot 
proprietary  medicines,  and  also  non-o£&cial  preparations,  contam  mor- 
phine as  their  essential  ingredient,  amongst  which  the  following  are 
noticed  in  previous  editions  of  this  work : — 

Lactucarium.— Opium  is  said  also  to  occur  in  lettuces,  but  on  this 
Sir  Thomas  Stevenson  wrote:—"  The  two  species  of  lettuce,  the  common 
garden  lettuce  {Lactuca  sativa)  and  L.  vnosa,  contain  a  substance 
which  is  possessed  of  feebly  narcotic  properties.    Orfila  found  that  the 
extract  prepared  by  evaporation  at  a  low  temperature  acts  upon  the 
brain  and  nervous  system  of  animals,  although  very  large  doses  were 
TeZvTfor  the  production  of  narcotic  effects.    There  is  no  record  of 
these  plants  having  exerted  a  poisonous  action  m  t"^^^^^^^^^ 
The  inspissated  juice  of  the  lettuce  is  known  "^d^^'     ^^^f  ^^/^ 
lactucanmi,  or  lettuce  opium.    The  juice,  when  it  f  ^-^^^P?^' ^^^Xi 
mnk-white  hue,  but  in  drying  it  .  forms  an  ^^^ract  in  small  eg^^ 
dry  masses  of  a  brown  colour,  a  bitter  taste,  and  with  «^  j^^^  ^^^^ 
to\hat  of  opium.    It  has  a  weak  narcotic  ac  ion  when  given  m  do  s 
of  from  five  to  twenty  grains.    It  varies  much  in  ^^^-^^^S^^; .  T^^^J^^^^ 
found  that  two  grains  caused  headache  and  somno  encj^    I\  ™f 
the  taste.    There  are  no  tests  for  lactucarium  farther  than  the  «olom 
the  opiate  odour,  the  want  of  solubility,  f^^^  f%f\'Z\h  Se  J^ye 
chemical  characters  of  opium.    Dymond  fiends  that  both  tlie  ^^ov^ 
pecies  of  lettuce  contain  an  aUcaloid  which  dilates  tljy-F  th^^^^^^^^^ 
hyoscyamine,  the  same  mydriatic  alkaloid  as  is  found  m  hjoscjamus 
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and  belladonna.    This  al^doid  was  absent  f^^n  dried  specimens  of 

Ltucarium"  {Phann  ^^^'V^f  ^Htr'^oppy  g-w  country. 

Poppies.-The  ;sp  s^^        extract  called 

possess  narcotic  properties.    ^^^^^  contains  5  per  cent,  of 

English  opium,  which,  according      ^enneU  contaii^^^^^^ 

mofphhie."^  The  white  poppy-heads,  t^^^^'^^^  ^JSt^^^  on 

tain  one  grain  of  extract  opium  to  one  ounce  (Ihomson).  xne 
cZZn  dose  of  it  for  an  infant  three  or  four  months  old  is  half  a 
drchm  for  adults  two  to  four  drachms.  There  is  some  reason  to 
beUevr  that  what  is  often  sold  by  many  druggists  -  the  m^^^^  o 
syrup  of  poppies  as  a  soothing  or  cordial  medicine  for  cl^iW^^^^ 
nothing  m'oif  than  a  mixture  of  tincture  or  ^-^^X^tr  n.th  ^Ms 
simple  svrup  :  it  is  therefore  a  preparation  of  variable  stiength.  iliis 
Zf^account  for  what  appears  to  many  persons  inexplicable,  namely, 
that  an  infant  may  be  destroyed  by  a  very  small  dose.  „  .  , 

WnS  OW's  "Soothing  Syrup."-This  remedy,  called  also 
"  Quietness,"  appears  to  be  a  compound  resemb  ing  syrup  of  Poppies 
Its  effects  al-e  those  of  a  narcotic.  Two  doses  of  this  caused  the  death 
of  a  child  aged  fifteen  months,  with  the  usual  symptoms  of  narcotic 
poisoning  {Pharm.  Jour.,  1872,  p.  618).  An  analysis  of  this  syrup 
showed  that  one  ounce  of  it  contained  nearly  one  gram  of  morphine 
with  other  opium  alkaloids  {Pharm.  Jour.,  June  1872,  p.  975).  In 
1893  a  sample  was  found  to  contain  only  one-tenth  of  a  gram  per  tiuid 
ounce.     It  is  not  surprising  that  it  should  prove  fatal  to  infants  m 

small  doses.  ^  .  ^  .  ,         i-  ■  r    •  e 

Godfrey's  Cordial.— This  is  chiefly  a  mixture  of  infusion  ol 
sassafras,  treacle,  and  tincture  of  opium.  The  quantity  of  tincture  of 
opium  contained  in  it  is  stated,  on  the  authority  ol  Pans,  to  be  one 
drachm  in  six  ounces  of  the  mixture,  or  half  a  gram  of  opium  to  one 
fluid  ounce  ;  but  it  is  probable  that,  like  the  so-called  syrup  of  poppies, 
its  strength  is  subject  to  variation.  A  case  has  been  reported  m  which 
half  a  teaspoonful  (=  pavt  of  a  grain)  of  opium  was  alleged  to  have 
caused  the  death  of  an  infant. 

Dalby's  Carminative.— This  is  a  compound  of  several  essential 
oils  and  aromatic  tinctures  in  peppermint  water,  with  carbonate  of 
magnesia  and  tincture  of  opium.  According  to  Pans,  there  are  five 
minims  of  the  tincture,  or  one-third  of  a  gram  of  opium,  m  rather 
more  than  two  fluid  ounces  of  this  mixture,  or  the  one-sixth  of  a 
grain  in  a  fluid  ounce.  The  formula  commonly  given  is— carbonate 
of  magnesium  forty  grains,  oil  of  peppermint  one  minim,  of  nutmegs 
two  minims,  of  aniseed  three  minims,  tincture  of  opium  five  minims, 
spirit  of  pennyroyal  and  tincture  of  asafoetida  of  each  fifteen  minims, 
tincture  of  castor  and  compound  tincture  of  cardamoms  of  each  thirty 
minims,  and  of  peppermint  water  two  ounces.  According  to  this 
formula,  tincture  of  opium  forms  about  the  ^ioth  part  by  measure,  or 
one  teaspoonful  contains  about  the  one-fiftieth  part  of  a  grain  of  opium. 
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Like  most  oi  these  quack  preparations,  it  varies  in  strength.  An 
infant  is  reported  to  have  been  destroyed  by  forty  drops  of  this  nostrum, 
u  quantity,  according  to  the  strength  assigned,  equivalent  to  more 
than  half  a  minim  of  the  tincture,  or  about  one-seventy-fifth  of  a 
grain  of  opium.  Accidents  frequentl}^  occur  from  its  use,  partly  owing 
to  ignorance,  and  partly  to  gross  carelessness  on  the  part  of  mothers 
and  nurses. 

The  quack  medicine  known  under  the  name  of  Locock's  Pul- 
monic Wafers  contains  opium.  A  boy,  set.  4,  suffered  from  all  the 
usual  symptoms  of  poisoning  b}'  opium  as  a  result  of  eating  a  quantity 
of  these  wafers  or  lozenges  {Lancet,  1860,  2,  p.  420). 

Black  Drop. — This  is  a  preparation  of  opium,  in  which  the 
morphine  is  combined  with  acetic  acid,  and  very  little  meconic  acid  is 
present.  In  the  black  drop,  according  to  Pereira,  verjuice,  the  juice 
of  the  wild  crab,  is  employed  as  a  solvent  instead  of  vinegar.  According 
to  Neligan,  it  is  a  compound  of  half  a  pound  of  opium  to  three  pints 
of  the  expressed  juice  of  the  wild  crab.  It  resembles  the  Acetum 
opii,  and  has,  according  to  different  authorities,  from  two  to  four  times 
the  strength  of  laudanum. 

Sedative  Solution  (Battley's). — This  is  an  aqueous  solution 
of  opium  containing  a  little  spirit  and  less  meconic  acid,  than  the 
common  tincture  (Pereira).  It  is  considered  to  have  three  times 
the  strength  of  the  tincture  of  opium  ;  but  there  is  so  great  a  difference 
of  opinion  on  this  point,  that  Neligan  represents  it  as  being  only 
of  about  the  same  strength  ("Medicines,"  etc.,  p.  236).  He  states 
that  it  is  composed  of  three  ounces  of  extract  of  opium,  six  drachms 
of  spirit,  and  as  much  distilled  water  as  will  make  up  two  pints. 
It  appears  to  be  in  some  cases  an  energetic  preparation.  One 
drachm  and  a  half  of  it  has  proved  fatal  to  a  lunatic,  and  twenty 
minims  of  the  solution  has  destroyed  the  life  of  an  old  woman. 
A  medical  gentleman,  lying  dangerously  ill  from  an  attack  of  dysentery, 
took,  by  mistake,  about  seven  drachms  of  Battley's  solution.  Within 
five  minutes  salt  and  water  with  mustard  were  administered,  and 
twenty-four  grains  of  sulphate  of  zinc.  Vomiting  ensued ;  the  emetic 
was  repeated,  and  with  the  same  effect,  the  fluid  evacuated  at  the 
second  vomiting  having  the  usual  smell  of  opium.  Half  a  drachm  of 
ipecacuanha  was  subsequently  given  to  complete  the  emptying  of  the 
stomach.  Notwithstanding  repeated  vomiting,  symptoms  of  narcotism 
presented  themselves  speedily,  with  contraction  of  the  pupils  and 
great  drowsiness,  rendering  it  necessary  to  remove  the  patient  from  bed 
in  his  debilitated  state  and  keep  him  constantly  moving  for  about 
seventeen  hours,  when  vomiting  came  on  spontaneously,  and  he  was 
put  to  bed  and  allowed  to  sleep.  The  original  disease  afterwards 
resumed  its  course  (complicated  by  an  attack  of  gastritis),  and  at  length 
terminated  favourably  ;  but  the  patient  had  no  recollection  of  what  had 
occui-red  for  twenty-four  hours  after  the  administration  of  the  emetics  ; 
and  it  appeared  to  his  medical  attendants  that  an  excited  state  of  mind 
remained  for  some  days  afterwards  (Prov.  Jour.,  January  28th,  1846, 
p.  42).  The  death  of  Dr.  Baddeley  from  a  dose  of  this  medicine 
furnishes  an  additional  proof  of  the  dangerous  uncertainty  of  its 
strength. 

Chlorodyne— [Owing  to  the  great  success  of  this  preparation  it 
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vs  analysed  as  accurately  as  possible  and  the  --It  of  the  ana^^^^ 

made  official  undev  the  title  tinct.  ,^\^l<^yf  ^'^^^-f  ^Sfor  the  i^Uef 
A  ladv  JBt  23  had  been  accustomed  to  take  this  liquid  toi  tne  leiiei 
of  pain  in  doses  of  as  much  as  sixty  drops.  She  was  ound  dead  n 
trancl  the  cause  of  death  was  referred  ^7  "c^i^^^J^^^^^^ 
lier  having  taken  two  doses  without  letting  a  suffic  ent  ^"teival  elapse 
between  them  {Lancet,  1871.  2   p   697).  .  ^^/^^f^Bs' 

chlorodyne  is  thus  constituted :— Chloroform  four  fluid  drachms, 
hydroclilorate  of  morphine  twenty  grains,  ether  two  fluid  drachms  oil 
of  peppermint  eight  minims,  prussic  acid  six  fluid  drachms, 
cum  acacia  one  fluid  ounce,  and  treacle  four  fluid  ounces  {Lancet  lb7U, 
1  72).  There  is  reason  to  believe  that  this  compound  is  not  unitonn  in 
composition.  According  to  another  formula,  the  tinctures  of  lobelia 
and  capsicum,  sulphate  of  atropine,  or  extract  of  belladonna,  and 
extract  of  liquorice,  are  introduced.  One  sample,  on  standing,  separated 
into  two  liquids,  one  light  and  of  a  pale  straw  colour  and  the  other 
heavy  and  of  a  brown  colour  and  syrupy  consistency.  On  evaporation 
it  left  half  of  its  weight  of  solid  residue  as  saccharine  matter.  Another 
sample  remained  in  a  thick  syrupy  state.  A  fluid  drachm  of  the  hrst 
sample  left  as  a  residue  twenty-seven  grains  of  a  brown  saccharine 
extract.  Prussic  acid  may  be  detected  in  it  by  the  reaction  oi  the 
vapour  on  silver  nitrate.  Crystals  of  cyanide  of  silver  are  obtamed 
after  some  time.  Morphine  may  be  detected  in  it  by  shaking  a  portion 
with  a  mixture  of  disulphide  of  carbon  and  iodic  acid.  The  disulphide 
acquires  a  pink  colour  owing  to  the  separation  of  lodme  by  the 
morphine.  Deaths  from  chlorodyne  are  frequent.  Various  preparations 
contain  from  one  to  six  grains  of  hydrochlorate  of  morphine  per  fluid 
ounce.  According  to  Sir  Thomas  Stevenson,  it  contains  about  three 
grains  of  this  salt  per  fluid  ounce,  and  the  prussic  acid  is  now  omitted. 
[It  is  included  in  the  pharmacopoeial  substitute,  viz.,  tinct.  chlorof. 
et  morph. — Ed.] 

The  action  of  chlorodyne  on  the  pupils  is  not  uniform ;  and  this 
want  of  uniformity  of  action  has  been  attributed  to  atropine,  an 
alkaloid  the  presence  of  which  has  never  with  certainty  been  demon- 
strated in  chlorodyne.  Some  hold  that  in  small_  doses  chlorod3'-ne 
does  not  contract  the  pupils,  and  this  statement  is  in  accordance  with 
the  claims  of  its  inventor.  Others  hold  that  in  large  doses  the 
nostrum  does  not  cause  contraction.  No  precise  statement  can  be 
made  on  this  point.  Usually  in  fatal  and  dangerous  cases  there  is  con- 
traction. In  a  case  which  occurred  at  Brighton  in  September,  1891, 
where  a  child  had  chlorodyne  given  to  it,  and  the  child  was  subsequently 
immersed  in  the  sea,  there  was  dilatation  of  the  pupils  {R.  v.  Green, 
Lewes  Ass.,  December,  1891).  Dowse  records  the  following  case.  A 
man  Was  found  on  the  pavement,  and  by  him  an  empty  one-ounce  bottle 
of  Collis  Browne's  chlorodyne,  and  his  breath  smelt  strongly  of  the 
liquid.  The  countenance  was  livid,  the  pulse  160  per  minute,  small, 
and  weak,  the  respiration  irregular  ;  and  the  pupils  were  alternatel,y 
dilated  and  contracted.  Later  they  became  contracted  for  half  an  hour. 
The  patient  was  treated  early,  never  became  absolutely  comatose,  and 
recovered  {Pharm.  Jour.,  11,  1869-70,  p.  282). 

Nepenthe. — In  a  case  tried  at  the  Chester  Assizes,  the  nature  of  the 
compound  sold  under  the  above  name  was  a  subject  of  inquiry.    It  is  a 
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pale  sherry-coloured  liquid,  of  a  spirituous  odour,  with  the  smell  of 
opium,  and  an  acid  reaction.  It  contains  3"4  per  cent,  of  solid  matter, 
consisting  chiefly  of  a  purified  extract  of  opium  with  a  small  quantity  of 
sugar/  It  also  contains  a  trace  of  tannic  acid,  which  causes  a  darken- 
ing of  the  liquid  when  a  ferric  salt  is  added  to  it  for  the  detection  of 
meconic  acid.  This  disappears,  and  the  red  colour  of  ferric  meconate 
is  brought  out  when  a  small  quantity  of  diluted  bulphuric  acid  is  added 
to  it.  Morphine  is  readily  detected  in  it  by  shaking  with  iodic  acid 
and  disulphide  of  carbon.  The  disulphide  acquires  a  pink-red  colour. 
It  may  be  regarded  as  a  purified  alcoholic  solution  of  meconate  of 
morphine,  with  a  little  excess  of  acid,  and  of  about  the  same  strength 
as  laudanum.  It  has  a  similar  mode  of  action.  A  very  small  quantity 
has  sufficed  to  destroy  the  life  of  an  infant.  An  infant  fourteen  days 
old  died  under  the  following  circumstances.  Some  dill-water  was  pro- 
cured at  a  druggist's,  and  it  was  put  into  a  bottle  which  had  contained 
nepenthe.  A  teaspoonful  was  given  to  the  infant.  It  soon  fell  asleep, 
and  died  in  a  short  time  under  all  the  symptoms  of  narcotic  poisoning 
{Pharm.  Jour.,  1872,  p.  779). 

For  a  complete  list  of  the  other  non-official  preparations  of 
opium  and  morphia  the  reader  is  referred  to  Squire's  "  Comp.  to  the 
Brit.  Pharm.  of  1898,"  under  the  heading  of  "  Opium,"  also  to  the 
"Extra  Pharm."  of  1904. 

Toxicity  and  Fatal  Dose— The  medicinal  dose  of  opium  m 
extract  or  powder  for  a  healthy  adult,  is  from  half  a  gram  to  two 
grains.    Five  grains  would  be  a  fatal  dose  to  most  persons.  The 
medicinal  dose  of  the  tincture  is  from  five  to-  fifteen  minims.  The 
tincture  of  opium  of  the  British  Pharmacopeia  (laudanum)  is  now 
standarised  to  contain  '75  per  cent,  of  morphine.    This  is  m  about 
the  proportion  of  fourteen  and  a  half  minims  of  the  tincture  to 
one  grain  of  dry  opium.    The  smallest  dose  of  solid  opium  which  has 
been  known  to  prove  fatal  to  an  adult  was  in  the  case  of  a  man  set.  82, 
who  died  very  speedily  in  a  convulsive  fit,  after  having  taken  two  pills 
each  containing  about  one  grain  and  a  quarter  of  extract  of  opium. 
This  quantity  is  equivalent  to  four  (/rains  of  crude  opium  [Med  (xaz., 
vol  37  p  236).    The  smallest  fatal  dose  of  the  tincture  recorded  in  an 
adult  is  two  ordinary  fluid  drachms  {Edin.  Med.  and  Surg.  Jour.  July 
1840  p  151).    The  patient  was  a  robust  man,  set.  56  ;  he  swailowecl 
the  tincture  at  ten  in  the  evening,  and  died  under  the  usual  symptoms 
on  the  following  morning,  the  case  having  lasted  only  twelve  hours. 
The  quantity  actually  swallowed,  however,  appears  to  be  involved  m 
some  doubt ;  for  it  is  subsequently  stated  that  /iaZ/an  ownce  of  laudanum 
may  have  been  taken.    In  another  case  a  lady  t]ied  from  a  dose 
of  two  drachms  of  laudanum  mixed,  it  was  supposed,  with  chloroloim 
Large  doses  of  the  tincture  have  frequently  been  taken  wi  bout  provmg 
fatal     The  author  has  elsewhere  recorded  a  case  m  which  five  ounces 
of  laudanum  were  taken  without  even  producing  sleep,  and  the  patient 
recovered  (Guy's  Hosp.  Rep.,  1850,  p.  220).    He  has,  however,  known 
three-quarters  of  a  gram  of  opium  in  solution  kill  an  aged  woman. 

Action  of  Opium  on  Infants.-ln  connection  with  this  ^^'^^^f'^  'l 
important  ibr  a.  med.cal  .jurist  to  bear  in  mind  that  ^'^^f^.^^^^ -^^^^^S 
peiLns  are  liable  to  be  killed  by  small  doses  ot  opium,  ^^^^/^^^  ^Pg^ . 
to  be  peculiarly  susceptible  to  the  effects  of  this  poison.    A  child,  toui 
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1  ,  Iw  the  administration  of  one  grain  of 

months  old.  was  nearly  killed  by  the  ac  m  ^  ^^^^^ 

Dover's  powder,  containing  on  y  symptoms.    In  1822, 

The  child  suffered  r^^^^^^^ 

four  grains  ot  J^^^^V  ^°  J';^;,^  a  half  old.  It  soon  became  coma- 
were  given  to  a  child  torn  y^a^^i^  ,  referred  to  inflammation  of 
tose,  and  died  in  seven  ^'^'^^''T^  llT^^^^^  that  death  was 

the  throat,  but  there  was  no  case  of  an  infant, 

symptoms,  hut  survived  for  the  long  period  of  fortJ-fo  u  /^f 
SeTwith  .m  instance  in  which  a  child,  mne  months  ^Ij'  ^^^^^f 
nine  hours  by  four  drops  (?  minims)  of  laudanum,  equal  t^  ^^ou  on. 
fourth  vart  of  a  qrain  of  opium  ;  it  was  much  convulsed  betoie  cleatn. 
T  ease    s  refen-ed  to  in  the  Medical  Gazette  in  which  two  drops 
t?  minimi)  of  laudanum,  equal  to  about  the  ^^l^^^^;^ 
opium,  killed  an  infant.    A  nurse  gave  to  an  infant         ^a^s  old  ^ua 
drom  h  minims)  of  laudanum  at  about  three  o'clock  m  the  morning. 
MrhouTarrwards  the  child  was  found  by  the  medical  attendant  in 
a  state  of  narcotism.  It  was  revived  by  a  cold  bath,  but  a  -lapse  came 
on   and  it  died  the  same  evening,  about  eighteen  hours  after  the 
Pson  had  been  given  to  it.    The  fatal  dose  here,  as  m  the  ormer 
case  was  equal  to  one-seventh  part  of  a  gram  of  opium.    An  mtant, 

;  74s  old,  died  in  eighteen  hours  from  the  effects  of  one  vnn.. 
of  the  tincture,  or  one-fifteenth  part  of  a  gram  of  opium  (Lance  ,  1854 
1  p  419).  Coma  with  the  usual  symptoms  was  complete  m  naii  an 
hour.  The  smallest  fatal  dose  recorded  in  an  infant  was  in  a  case 
communicated  by  Edwards,  of  Liverpool  (November,  1857) .  An  inlant, 
four  weeks  old,  died  from  the  symptoms  of  poisoning  by  opium  m 
seven  hours  after  a  dose  of  paregoric  elixir,  equivalent  to  one-ninetieth 
of  a  grain  of  opium,  had  been  administered  to  it.  .  r  , 

With  a  knowledge  of  these  facts,  it  is  not  surprising  that  infants  are 
occasionally  destroyed  by  opium  under  circumstances  m  which  an 
adult  would  not  suffer. 

In  December,  1860,  an  inquiry  took  place  at  Chester  respecting  the  death  of  a 
child,  aged  six  weeks,  under  the  foUowing  ch:cumstances.  A  fomentation  com- 
posed of  laudanum  and  gin  was  applied  to  the  side  of  the  mother,  and  the  child  was 
put  to  the  breast  shortly  afterwards.  The  child  feU  into  a  sleep  from  which  it  did 
not  awaken,  and  died,  in  spite  of  treatment,  the  nextmornmg.  The  cause  of  death 
was  left  obscure ;  but  it  is  not  improbable  that  the  child  diw  a  quantity  oi 
laudanum  mto  its  mouth  sufficient  to  destroy  hfe  {Med.  Times  and  Gaz., 
1861,  1,  p.  70). 

In  some  instances  infants  have  been  found  to  manifest  an  astonishing 
power  of  recovery.  An  infant  of  six  months  recovered  after  having 
had  administered  to  it  ten  grains  of  Dover's  powder,  equal  to  one  grain 
of  opium  {Lancet,  1850,  1,  p.  698)  ;  and  in  January,  1852,  an  infant  of 
nine  months  recovered  under  treatment  from  a  dose  of  two  teaspoonfuls 
of  laudanum,  given  by  mistake.  This  quantity  left  by  evaporation 
four  grains  of  an  impure  extract  of  opium.  In  1860,  an  infant  ot 
between  two  and  three  months  old  recovered  iidev  five  grains  of  opium 
had  been  given  to  it  by  mistake  for  rhubarb.  Hays  met  Avitli  a  case 
in  which  a  child,  not  quite  six  years  old,  swallowed  a  powder  con- 
taining seven  and  a  half  grains  of  opium  mixed  with  powdered  chalk. 
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Tlie  child  was  not  seen  until  fourteen  hours  afterwards.  It  was  at 
first  excited.  There  had  heen  no  vomiting.  The  narcotism  was  at  no 
time  very  profound  ;  it  gradually  subsided,  and  at  the  end  of  three  days 
the  child  had  recovered  {Amer.  Jour.  Med.  ScL,  April,  1859,  p.  867). 

The  Fatal  Dose  of  Morphia. — Several  cases  are  known  in  which  a 
dose  of  one  grain  of  hydrochlorate  of  morphinp  has  proved  fatal  to 
adults.  In  one  it  was  taken  in  solution,  in  a  second  in  a  pill,  in  a 
third  in  a  powder ;  and  in  a  fourth  it  was  administered  by  hypodermic 
injection  into  the  tissue  under  the  skin  of  the  forearm.  In  the  first  of 
the  cases  {Eclin.  Month.  Jour.,  September,  1845,  p.  195),  the  morphine 
was  taken  in  divided  doses  in  six  hours.  The  symptoms  and 
appearances  were  of  the  usual  character,  and  insensibility  came  on 
rapidly.  The  patient  died  in  about  seven  hours.  The  second  case 
occurred  at  St.  Mary's  Hospital  in  May,  1861.  A  man,  set.  45,  died 
in  thirteen  hours  from  a  dose  of  one  grain  of  hydrochlorate  of 
morphine,  prescribed  in  a  pill  by  one  of  the  physicians.  The 
symptoms  came  on  in  about  three  hours,  and  were  of  a  well-marked 
character.  No  morphine  was  detected  in  the  stomach  nor  in  the  other 
organs,  and  its  operation  as  a  poison  was  ascribed,  without  any  apparent 
ground,  to  disease  of  the  kidneys.  In  the  third  case,  a  healthy  man, 
set.  52,  died  in  about  ten  hours  from  the  effects  of  one  grain.  Three 
hours  after  taking  the  powder  he  lost  the  senses  of  smelling  and  hear- 
ing, and  i)assed  rapidly  into  a  comatose  condition,  from  wliich  he  did 
not  recover  (case  of  Corder}',  Burnham,  March,  1863).  The  practi- 
tioner who  prescribed  the  morphine  alleged  that  he  had  given  only 
half  a  grain,  but  the  facts  of  the  case  were  adverse  to  this  statement. 
No  morphine  was  detected  in  the  stomach.  The  fourth  case  occurred 
at  the  Middlesex  Hospital  in  1863.  One-third  of  a  grain  of  morphine 
was  injected  at  night  under  the  skin.  In  two  hours  the  injection  of  a 
similar  quantity  was  repeated.  On  the  next  morning  another  third  of  a 
grain  was  injected.  The  man  slept  quietly  for  two  hours.  He  then  took 
some  dinner,  and  talked  in  his  usual  way  ;  but  in  another  hour  he 
became  almost  suddenly  insensible,  and  in  two  hours  he  died,  the 
narcotic  symptoms  being  most  powerfully  developed.  Sir  Thomas 
Stevenson  met  with  a  case  in  which  two  doses,  each  of  half  a  grain  of 
hydrochlorate  of  morphine,  taken  internally,  are  supposed  to  have 
killed  a  hale  man  in  middle  life.  Morphine  was  detected  in  minute 
quantity  in  the  body  after  death.  An  infant  has  died  from  a  dose  of 
one-twelfth  part  of  a  grain  of  the  hydro-chlorate  {Chem.  Neivs, 
August  22nd,  1868,  p.  98).  A  case  in  which  one  grain  of  the  acetate, 
dispensed  by  mistake  in  a  pill,  destroyed  the  life  of  a  lady,  is  reported 
{Pharm.  Jour.,  July,  1872,  p.  16).  Narcotic  symptoms  came  on  in 
about  half  an  hour,  and  she  died  in  nine  hours.  In  one  case  observed 
by  Sir  Thomas  Stevenson  a  dose  of  twenty  grains  destroyed  the  life 
of  a  woman  in  about  half  an  hour  ;  and  when  subcutaneously  injected 
the  salts  of  morphine  may  kill  in  even  a  shorter  time. 

Li  perhaps  no  other  drug  (unless  it  be  cocaine  and  tobacco)  is  the 
influence  of  habit  so  marked  as  in  opium.  Persons  may  by 
habit  (opium-eating)  take  enormous  doses  of  opium  with  comparative 
impunity;  and  as  much  as  half  a  pint  of  laudanum  has  been  taken 
per  diem  for  long  periods.  The  dose  required  to  kill  an  habittie  ot  the 
drug  cannot  even  be  guessed  at. 
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The  method  of  administration  1ms  j^er  se  but  little  to  do  with 
the  fatal  dose  provided  only  that  absorption  can  take  place,  thus  :— 

Poisoning  by  morphine  not  rarely  occurs  as  the  result  of  external 
application. 

In  1867,  a  woman,  suffering  from  cancer  of  the  breast  in  a  state  of  ulceration 
annlied  to  a  druggist  for  some  medicine  to  relieve  pam.  He  applied  at  once  tktrt;/ 
S/of  morpWue,  covering  with  it  the  surface  of  the  ulcer  The  woman  soon 
Sterwards  became  insensible.  When  seen  by  a  medical  man  she  was  quite  uncon- 
scious •  the  pupils  were  contracted,  the  skin  very  cold,  the  pulse  fuU  andcompressible. 
The  woman  was  then  in  a  hopeless  state,  and  she  died  m  ten  houi-s  after  the 
application  of  the  morphine  to  the  breast.  The  druggist,  when  examined  at  the 
inquest,  said  that  in  his  judgment  the  application  was  right  and  proper,  and,  m  spite 
of  medical  evidence  that  the  symptoms  and  death  were  referable  to  absorption  ot 
morphine,  the  juiy  returned  a  verdict  of  death  fi-om  natural  causes. 

Anstey  met  with  a  case  in  which  three  grains  of  morphine  given  as 
an  injection  per  rectum  caused  death  in  sixteen  hours. 

Death  from  the  hypodermic  injection  of  morphine  salts  is  now  a 
common  occurrence,  and  one-fourth  or  even  one-sixth  of  a  grain  may 
be  fatal  to  an  adult,  according  to  the  author's  experience.  It  seems 
probable  that  Miss  Hickman  utilised  this  method  in  committing 
suicide  in  1903,  as  a  hypodermic  syringe  containing  traces  of  morphia 
in  it  was  found  near  her  dead  body,  and  Sir-  Thomas  Stevenson 
extracted  morphia  from  her  viscera  {Med.  Press,  November,  1903). 

Duration. — Having  no  local  irritant  action,  the  symptoms  only 
occur  after  some  of  the  poison  has  been  absorbed.  Hence  it  is  easy  to 
understand  the  great  variation  in  the  time  of  onset. 

The  symptoms  usually  commence  in  from  lialf  an  hour  to  cm  hour 
after  the  poison  has  been  swallowed.  Sometimes  they  come  on  in  a 
few  minutes,  especially  in  children,  and  at  other  times  their  appearance 
is  protracted  for  a  long  period.  When  morphia  is  hypodermically  in- 
jected, symptoms  appear  within  three  or  four  minutes.  In  a  case 
reported  by  Skae,  the  person  was  found  totally  insensible  in  fifteen 
minutes.  As  we  might  expect  from  the  facts  connected  with  the 
absorption  of  poisons,  when  the  drug  is  taken  in  the  solid  state,  the 
symptoms  are  commonly  more  slow  in  appearing  than  when  it  is 
dissolved  in  water  or  alcohol.  In  a  case  which  occurred  at  Liverpool 
in  1863,  a  lady  took  on  an  empty  stomach  a  large  dose  (supposed  to 
have  been  one  ounce  and  a  half)  of  laudanum.  No  symptoms  of 
narcotic  poisoning  appeared  for  four  hours  and  a  half,  and  life  was 
protracted  for  twenty-two  hours. 

Most  cases  of  poisoning  by  opium  prove  fatal  in  from  about  six 
to  twelve  hours.  Those  persons  who  recover  from  the  stupor,  and 
survive  longer  than  this  period,  generally  do  well;  but  there  may 
be  a  partial  recovery,  or  a  remission  of  the  symptoins,  and  afterwards 
a  fatal  relapse. 

In  1843,  a  gentleman  swallowed  a  quantity  of  laudanum,  and  was  found 
labouring  under  the  usual  symptoms.  The  greater  part  of  the  poison  was  removed 
from  the  stomach  by  the  pump,  and  he  so  far  recovered  from  his  insensibility  as  to 
be  able  to  enter  into  conversation  with  his  medical  attendants ;  but  a  relapse  took 
place,  and  he  died  the  following  night.  [Such  cases  are  not  uncommon,  and  danger 
cannot  be  considered  to  be  absent  for  at  least  twenty-four  hoiu-s.^ — En.] 

The  Hon.  Mrs.  Anson  (January,  1859)  swallowed,  while  fasting,  an  ounce  and 
a  half  of  laudanum  by  mistake.    In  a  quarter  of  an  hour  emetics  were  given,  but 
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she  did  not  vomit  for  half  an  houi' ;  and  she  was  not  treated  medically  for  two 
hours  and  a  half.  Tho  matter  then  drawn  from  the  stomach  had  no  smell  of 
laudanum.  She  was  quite  unconscious,  and  had  lost  the  power  of  swallowing. 
After  remaining  in  this  comatose  state  for  upwards  of  nine  hours,  the  patient 
revived.  The  face  became  natvxral,  the  pulse  steady.  The  power  of  swallowing 
returned.  She  was  able  to  recognise  her  daughters,  and,  in  a  thick  voice,  to  give  an 
account  of  the  mistake  she  had  made.  This  state  lasted  about  five  minutes ;  the 
torpor  then  returned.  She  again  sank  into  profounrl  ooma,  and  died  in  fourteen 
hoiurs  after  the  poison  had  been  taken. 

It  is  not  improbable  tbat,  in  these  cases,  death  may  be  occasioned 
by  the  accumuhition  of  the  poison,  carried  by  the  absorbents  into  the 
system ;  i.e.,  the  morphine  may  be  more  rapidly  carried  into  the  system 
tlian  it  is  eliminated  from  it.  It  has  also  been  proved  that  morphia 
maybe  actually  re-excreted  into- the  stomach  after  it  has  been  absorbed 
from  it.  A  remarkable  case  illustrative  of  this  remittent  form  of 
poisoning  by  opium  has  been  published  (Dublin  Med.  Press,  December 
24th,  1845,  p.  406). 

The  symptoms,  however,  generally  progress  steadily  to  a  fatal 
termination ;  or  the  stupor  suddenly  disappears,  vomiting  ensues,  and 
the  person  recovers.  Several  instances  are  recorded  of  this  poison 
having  destroyed  life  in  from  seven  to  nine  hours.  One  occurred 
within  the  author's  knowledge  in  which  an  adult  died  five  hours  after 
taking  the  drug.  Christison  met  with  a  case  which  could  not  have 
lasted  above  five,  and  another  is  mentioned  by  him  which  lasted  only 
three  hours.  Barwis  met  with  the  case  of  an  adult  which  proved  fatal 
in  three  hours  and  a  half.  Nearly  two  ounces  of  laudanum  had  been 
taken  ;  but  there  was  no  smell  of  opium  in  the  stomach  when  inspected 
thirty  hours  after  death.  One  case  proved  fatal  in  two  hours  and  a 
half  (Beck,  "  Med.  Jur.,"  p.  873).  Procter  communicated  to  the 
author  the  case  of  a  female,  set.  50,  who  swallowed  an  ounce  of  the 
pharmacopceial  tincture,  and  died  from  the  effects  in  less  than  two 
hours.  Opium  was  found  in  the  stomach.  One  of  the  most  rapid 
cases  of  death  yet  reported  was  that  of  a  soldier  who  was  accidentally 
poisoned  in  the  hospital  of  Val-de-Grace.  It  appears  that  he  swallowed 
by  mistake  about  an  ounce  of  laudanum,  and  it  is  stated^  that  he  died 
in  convulsions  in  three-quarters  of  an  hour  {Jour,  de  Med.,  October, 
1846,  p.  475.  For  a  similar  case  see  Med.  Gaz.,  vol.  45,  p.  743). 
It  is' possible  that  the  drug  may  destroy  life  even  with  greater  rapidity 
than  this ;  but,  as  a  medico-legal  fact,  we  are  at  present  only  entitled 
to  state  that  it  has  destroyed  life  within  the  short  period  above 
mentioned.  On  the  other  hand,  the  cases  are  sometimes  much 
protracted.  There  are  several  instances  of  death  in  fifteen  or  seventeen 
hours ;  and  among  those  coUected  by  Christison  the  longest  lasted 

twenty-four  hours.  .  ^  ^         i  „ 

Symptoms.— The  symptoms  which  manifest  themselves  when  a 
large  dose  of  opium,  its  tincture,  or  any  of  its  preparations  has  been 
taken,  are  in  general  of  a  uniform  character.  A  condition  of  pleasur- 
able mental  excitement,  usually  of  very  short  duration,  is  experienced. 
[Earely  an  unusual  period  elapses  between  the  taking  of  the  poison  &nd 
the  manifestation  of  narcotic  symptoms.  Christison  mentions  a  case 
in  which  the  stage  of  excitement  lasted  eighteen  hours  before  somno- 
lence set  in  ("  On  Poisons").  In  another  f .^^^^^^ 
the  interval  was  fourteen   hours  {B.  M.  J.,  March  20th,  1868). J 
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tendency  to  sleep,  and  Btupo.  B.j^cceec  ea  ^ 

i£r  I  lisri  •"'"5 

nnd  in-eeular    the  respiration  hurried,  the  skm  warm  and 
2  he'd  ?n  pe  sp  ?Sn.  sometinles  livid  ;  hut  when  the  person  becomes 
.nmatose  the  breathing  is  slow  and  stertorous,  and  the  pulse  slow  and 
uT   Thet^^n  is  occasinally  cold  and  palUd     The  pupils  m  the  early 
stege  are  contracted  ;  in  the  last  stage,  and  when  Progressing  to  a  fatal 
termination,  they  may  be  found  dilated.     In  a  case  re  eued  to  the 
author  in  1846,  one  pupil  was  contracted,  and  the  other  dilated,  ihey 
^re  commonly  insensibk  to  light.     The  expression  o  the  -untenance 
is  placid,  pale,  and  ghastly  ;  the  eyes  are  heavy,  and  the  lips  are  hvid 
Sometimes  there  is  vomiting,  or  even  purging ;  and      vomiting  takes 
place  freely  before  stupor  sets  in,  there  is  great  hope  of  recoveiy.  This 
mptom  is  chiefly  observed  when  a  large  dose  of  opium  has  been 
taken  ;  and  it  may  then  be,  perhaps,  ascribed  to  the  mechanical  effect 
of  the  poison  on  the  stomach.     [Or  to  alkaloids  in  opium  other  than 
morphine,  though  on  some  people  morphine  itself  acts  as  an  emetic— 
Ed  1    The  odour  of  opium  is  occasionally  perceptible  m  the  breatb. 
Nausea  and  vomiting,  headache,  loss  of  appetite,  and  lassitude,  often 
follow  on  recovery.     In  cases  likely  to  prove  fatal,  the  muscles  of 
the  limbs  feel  flabby  and  are  relaxed,  the  lower  jaw  drops,  the  pulse 
is  feeble  and  imperceptible,  the  sphincters  are  relaxed,  the  pupils 
are  unaffected  by  light,  the  temperature  of  the  body  is  low,  there 
is  a  loud  mucous  rattle  in  breathing,  and  convulsions  are  sometimes 
observed  before  death,  but  more  commonly  in  children  than  m  adults. 
One  of  the  marked  effects  of  this  poison  is  to  suspend  all  the  secre- 
tions, except  that  of  the  skin.    Even  during  the  lethargic  state, 
the  skin,  although  cold,  is  often  copiously  bathed  in  perspiration. 
The  contracted  state  of  the  pupils  has  been  considered  to  furnish  a 
valuable  distinctive  sign  of  poisoning  by  opium  or  the  salts  of  morphine. 
In  relying  upon  it,  it  is  necessary  to  bear  in  mind  the  fact,  pointed  out 
by  Wilks,  that,  in  apoplexy  seated  in  the  Pons  Varolii,  the  pupils  are 
also  contracted.     He  describes  two  cases  of  this  form  of  apoplexy 
which  were  mistaken  for  poisoning  by  opium  in  consequence  of  this 
state  of  the  pupils  {Med.  Times  and  Gaz.,  1863,  1,  214).    In  carbolic 
acid  poisoning  the  pupils  are  much  contracted,  though  seldom  so 
minutely  as  in  opium  poisoning ;  and  there  is  coma  and  stertorous 
breathing.    As  a  rule  the  peculiar  odour  of  carbolic  acid  in  the  breath 
will  prevent  any  mistake  as  to  the  nature  of  such  a  case.     The  condi- 
tion of  the  pulse  varies  greatly.    It  has  been  found  small  and  feeble, 
sometimes  full  and  slow.    In  some  cases  there  is  great  irritability,  as 
well  as  itching  of  the  skin  and  irritability  of  the  bladder,  with  difficulty 
of  passing  urine.     Vomiting  and  purging  have  been  met  with  in  those 
instances  in  which  the  dose  was  large.    In  one  case  of  morphine  poison- 
ing, an  apothecary  was  able  to  walk  for  an  hour  and  a  half  after  taking 
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seventy-five  grains  of  hydrochlorate  of  morphine  (Hay's  Amer.  Jouo'.^ 
October,  1862). 

Idiosyncrasy  has  something  to  do  with  the  exact  nature  of  the 
symptoms.  The  editor  linows  personally  several  people,  and  has  met 
with  many  more  in  practice,  in  whom  the  smallest  dose  of  opium  or 
morphia  produces  severe  vomiting,  and  in  himself  it  causes  the  most 
violent  abdominal  pain,  lasting  half  an  hour  or  so,  with  very  slight 
tendency  to  sleep. 

It  has  been  stated  that  opium  in  large  doses  may  sometimes  operate 
not  as  a  narcotic,  but  as  a  stimulant  to  the  nervous  centres,  causing 
violent  convulsions.  In  some  instances  the  convulsions  are  said  to  have 
assumed  a  tetanic  character,  resembling  those  caused  by  strychnine. 
This  is  stated  to  have  been  noticed  where  the  alkaloid  or  its  salts  had 
been  used  h3'podermicall3'.  The  author  met  with  no  cases  to  support 
the  theory,  but  many  adverse  to  it.  It  has  been  alleged  that  the  tetanic 
symptoms  of  strychnine  are  not  to  be  distinguished  from  those  caused  by 
large  doses  of  morphine.  One  medical  authority  announced  that  all 
the  symptoms  assigned  to  poisoning  by  strychnine  in  Cook's  case  {R.v. 
Palmer)  might  be  explained  by  supposing  that  he  had  taken  three 
grains  of  morphine.  We  must  wait  for  well-ascertained  facts  before 
accepting  this  theory.  In  1882,  a  woman  died  in  Guy's  Hospital  from 
the  accidental  administration  often  grains  of  hydrochlorate  of  morphine, 
in  mistake  for  quinine.  Death  supervened  in  thirty  to  sixty  minutes, 
without  the  manifestation  of  any  tetanic  symptoms.  [Considering  that 
upwards  of  12  or  15  alkaloids  and  analogous  bodies  have  been  extracted 
from  opium  and  that  the  actions  of  some  of  these  are  distinctly  convulsant 
there  is  no  difficulty  in  accepting  the  above  statement  as  representing 
an  exceptional  case  in  which  the  victim  was  peculiarly  sensible  to  the 
convulsant  bodies  in  opium,  so  that  their  action  overcame  that  of  the 
morphia.  Such  a  possibility  need  not  offer  any  forensic  difficulty  now 
the  extractives  of  opium  are  better  understood. — Ed.] 

In  compound  poisoning,  where  laudanum  is  one  of  the  ingredients, 
it  may  be  expected  that  symptoms  of  narcotic  poisoning  will  show 
themselves.  In  one  case  a  woman,  set.  22,  swallowed  a  packet  of 
Battle's  "Vermin  Killer,"  and  immediately  afterwards  two  drachms  of 
laudanum,  and  then  half  a  drachm  of  red  precipitate.  In  three  hours 
she  was  found  to  be  suffering  from  narcotic  poisoning  alone.  None 
of  the  effects  of  strychnine  had  been  produced,  and  there  was  no 
irritation  from  the  mercurial  poison.  Emetics  were  given,  and  the 
stomach-pump  used.  By  this  a  quantity  of  Battle's  powder  and  red 
precipitate  were  removed  from  the  stomach.  Albumen  was  given,  and 
the  woman  slowly  recovered  {Lancet,  1871,  2,  p.  907).  It  was  inferred 
that  the  opium  had  here  prevented  the  action  of  strychnine.  It 
would  have  been  more  satisfactory  if  the  powder  drawn  from  the 
stomach  had  been  examined,  and  strychnine  found  m  it,  as  opium 
is  not  an  antidote  for  strychnine  {vide  p.  359).  There  were  no 
symptoms  of  poisoning  by  strychnine  at  any  time,  although  three  hours 
had  elapsed  before  remedies  could  be  applied.  Vomitmg  is  an  occa- 
sional symptom  which  may  come  on  soon  after  the  poison  has  been 
taken  ;  so  also  may  itching  of  the  skin,  with  a  rash. 

Treatment— If  the  poison  was  swallowed  the  stomach-pump 
should  be  used,  and  the  stomach  weU  washed  out ;  this  should  be  done 
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repeatedly,  owing  to  the  fact  that  morplna  after  absorption  is  re- 
excreted  into  the  stomach.  In  default  an  emetic  may  be  administered 
by  tlie  mouth,  or  apomorphine  may  be  injected  subcutaneously. 
Persevering  attempts  are  to  be  made  to  rouse  the  patient  by  external 
stimulation  ;  the  faradaic  current,  applied  to  various  parts  of  the  body 
with  a  wire  brush,  is  an  efficacious  stimulant :  walking  the  patient  to 
and  fro  between  two  assistants  may  be  resorted  to,  but  only  in  the  less 
severe  forms  of  poisoning.  When  the  coma  is  profound,  artificial 
respiration  may  be  needed  ;  this  constitutes  a  most  valuable  aid  to 
recovery;  it  may  be  supplemented  by  faradaic  stimulation  of  the 
phrenics.  Ammonia  may  be  applied  to  the  nostrils  in  the  forni  of 
smelling-salts.  The  vapour  of  ammonia  water  should  not  be  used  ;  it  is 
too  in-itating  to  the  respiratory  mucous  membrane.  Hot  coffee  may  be 
given  by  the  mouth  if  the  patient  can  swallow  ;  if  not,  it  may  be 
administered  by  the  stomach-pump  or  as  an  enema.  One-twentieth  of 
a  grain  of  atropine  sulphate,  injected  hypodermically  and  repeated  if 
necessary,  is  recommended  for  the  purpose  of  stimulating  the  i-espiratory 
centres,  but  its  utility  is  doubtful,  notwithstanding  the  number  of 
successful  cases  in  which  it  has  been  used  (see  section  on  "  Antagonism 
of  Poisons").  Hypodermic  injections  of  ether  are  efficacious.  Strych- 
nine is  strongly  advocated  by  some.  Lucatello  had  a  case  in  which  a 
jjatient  swallowed  about  forty-five  grains  of  opium  and  twenty-two 
grains  of  morphine  sulphate  on  an  empty  stomach.  Symptoms  did  not 
appear  for  an  hour.  Breathing  having  nearly  ceased,  artificial  respira- 
tion, and  faradaisation  of  the  phrenics,  were  resorted  to,  but  without 
effect;  under  the  influence  of  hypodermic  injections  of  strychnine^ 
respiration  was  resumed. 

In  cases  which  are  not  very  severe,  the  cold  douche  and  perambu- 
lating the  patient  may  be  sufficient,  but  the  former  should  never  be 
used  when  the  surface  is  cold,  nor  should  the  latter  be  carried  to 
excess,  so  as  to  exhaust  the  strength.  In  severe  cases  it  is  worse  than 
useless  to  drag  a  comatose  individual  about  (Mann). 

In  1895,  Dr.  Moor,  of  New  York,  published  a  paper  stating  that 
jiermanganate  of  potassium  was  a  complete  antidote  to  morphine  when 
mixed  in  organic  liquids.  Tliis  paper  attracted  the  attention  of  Dr. 
Luff,  and  he  published  in  i\ie  B.M.  J.,  1,  1896,  p.  1193,  an  account  of 
some  experiments  he  made  on  the  subject,  which  are  of  sufficient 
importance,  coming  from  so  high  an  authority,  to  deserve  further 
recognition.    Dr.  Luff  writes  : 

"The  following  is  a  brief  description  of  tlie  method  employed  in  each  experiment : 
A  known  qimntity  of  a  morphine  salt  in  solution  was  mixed  with  vomit,  and  after 
thorough  agitation  a  known  quantity  of  potassium  permanganate  in  solution  waa 
added,  and  the  mixture  agitated  at  intervals  for  half  an  hour.  It  was  then  mixed 
with  alcohol  acidulated  with  acetic  acid,  filtered  through  linen,  and  the  filtrate 
evaporated  at  35«  C.  to  a  syi-up ;  the  syrupy  residue  was  extracted  with  successive 
quantities  of  absolute  alcohol,  which  were  filtered,  and  the  alcohol  evaporated  off  • 
the  residue  was  then  extracted  with  water  acidulated  with  acetic  acid,  which  would 
dissolve  out  any  morphine,  and  the  acidulated  liquid  was  filtered ;  the  filtrate  was 
rendered  alkaline  with  ammonia  and  then  shaken  with  twice  its  volume  of  hot 
amylic  alcohol,  which,  after  separation,  was  removed,  and  the  extraction  with 
amyhc  alcohol  repeated  a  second  and  third  time  ;  the  amylic  alcohol  extracts  were 
mixed,  filtered,  and  evaporated  to  dryness  over  a  water  bath.  The  residue  was  then 
dissolved  in  a  little  water  acidified  with  acetic  acid,  the  solution  filtered,  concentrated 
and  a  slight  excess  of  ammonia  added;  it  was  then  allowed  to  evaporate- 
spontaneously,  and  the  residue  was  carefully  examined  for  morphine. 
.M.J. — VOL.  II.  gQ 
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Experiment  I. — ^Five  grains  of  moi-phine  acetate  were  mixed  with  §  ijss.  of  vomit, 
and  eight  grains  of  potassium  permanganate  dissolved  in  5  viij .  of  water  added.  No 
morphine  couW  be  extracted  from  the  mixed  substances. 

Experiment  II. — Five  grains  of  morphine  acetate  were  mixed  with  §  iij.  of  vomit, 
and  seven  grains  of  potassium  permanganate  dissolved  in  5  viij .  of  water  added.  No 
morphine  could  be  extracted  from  the  mixed  substances. 

''Experiment  III. — Three  grains  of  morphine  acetate  were  mixed  with,  ^iv.  of 
vomit,  and  foiu-  grains  of  potassium  pennanganatedi«suivediu  giv.  of  water  added. 
No  morphine  could  be  extracted  from  the  mixed  substances. 

"  Experiment  IV. — Three  grains  of  morphine  acetate  were  inixed  with  ^vj.  of 
vomit,  and  four  grains  of  potassium  permanganate  dissolved  in  ^iv.  of  water  added. 
No  morphine  could  be  extracted  from  the  mixed  substances. 

"These  experiments  demonstrate  the  selective  faculty  of  the  permanganate  for 
morphine  in  the  stomach  contents,  and  confirm  Moor's  conclusions  as  to  the  value 
of  potassium  permanganate  as  an  antidote  for  opium  and  morphine  poisonmg. 
■When  the  quantity  of  morphine  that  has  been  taken  is  known,  I  should  advise  the 
administration  of  a  quantity  of  potassium  permanganate  slightly  m  excess  of  the 
morphine  •  if  it  is  laudanum  that  has  been  taken,  and  the  quantity  is  known,  six 
trains  of  potassium  permanganate  should  be  administered  for  each  fluid  ounce  ot 
laudanum  taken.  If  in  any  case  the  quantity  of  morphine  or  opium  taken  is 
unknown,  from  eight  to  ten  grains  of  the  pei-manganate  should  be  admmistered 
according'totheseverityof  the  symptoms.    ^      ^     .  ,  ^  ^      +  rri,„ 

"It  should  be  given  dissolved  m  from  four  to  eight  ounces  of  watei-.  The 
stomach  should  afterwards  be  washed  out  two  or  thi-ee  times,  at  intervals  of  half  an 
hour,  with  a  weak  solution  of  permanganate,  m  order  to  decompose  the  morphme 
that  has  been  absorbed  and  that  is  being  excreted  into  the  ^^^""^'l^^ 
poisoning  by  the  hypodei-mic  in  ection  of  morphme,  I  do  not  tlunk  that  the  hypo- 
de  rc^fiection  of  the  permanganate  would  be  of  any  use,  but  the  washmg  out  ot 
theXmach  with  the  weak  solution  of  the  pei-manganate  should  certainly  be  resorted 
o  In  cases  of  threatened  respiratory  failure  strychnine  or  atropine  (the  former 
Seferably)  should  be  administered  hypodermically,  m  order  to  stimulate  the 
resplliV  centre,  and  artificial  respiration  should  be  resorted  to  if  necessary." 

On  the  next  page  to  Dr.  Luff's  article  in  the  B.M.J,  is  another 
article  hy  Dr.  F.  P.  Maynard,  who  in  India  had  very  large  oppor- 
tunities of  investigating  the  question.  He  refers  to  the  mode  of  action, 
and  Avliile  agreeing  with  Luff  in  general  terms,  he  doubts  if  the 
permanganate  can  be  of  much  use  either  when  the  morphia  has  been 
injected  subcutaneously,  or  when  the  permanganate  is  so  administered. 
He  sums  the  matter  up  thus  : 

"  Pei-manganate  of  potassium  is  a  strictly  local  antidote  It  can  only  act  upon  such 
onium  aTit  comes  into  contact  with  in  the  stomach,  and  can  have  no  eflect  upon 
sucHs  has  dready  been  absorbed.    That  it  oxidises  morphine  re-excreted  into  the 

■     "J.TKrconclusion  iB  opposed  1)T  Moor,  and  would  appear  to  be  too  kIs"!"".  *» 
Jb^  fte  foUowSiB  case  o{  anWaat  in  a  state  of  profound  opium  narcosis  duo 
jndge  by  tao  ■<>"°y™e,t.     .  jytor  failing  to  produce  any  alloviation  of 

and  consciousness  quickly  returned"  {Therap.  (?a.ett«,  March  16th,  189o). 

Dr.  Moor's  original  article  was  reproduced  in  the  B.  M.  J.,  1, 1895, 
p.  1869. 

Post-mortem  Appearances.-There  is  absolutely  nothing  charac- 
teristic u^ess  it  be  the  smell  of  opium  in  the  stomach  contents.  With 
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morphia  this  is  of  course  not  present.    In  a  case  which  proved  fata 
in  fifteen  hours,  the  vessels  of  the  head  were  found  unusually  congested 
throughout.    On  the  surface  of  the  fore  part  of  the  le  t  hemisphere  of 
the  bmin  there  was  an  ecchymosis,  apparently  produced  by  the  efiusion 
of  a  few  drops  of  blood,  and  there  were  numerous  bloody  points  on  its 
cut  surface.    There  was  no  serum  collected  in  the  ventric  es.  ihe 
stomach  was  healthy.    Fluidity  and  a  dark  colour  ot  the  blood  are 
mentioned  as  common  appearances  in  cases  of  poisoning  by  opium. 
There  is  also  engorgement  of  the  lungs,  most  frequently  observed, 
according  to  Christison,  in  those  cases  which  have  been  preceded  by 
convulsions    (op.  cit.  p.  732).    Among  the  external  appearances  there 
is  often  great  lividity  of  the-  skin.    Extravasation  of  blood  on  the  bram 
is  rarely  seen;  serous  eflusions  in  the  ventricles,  or  between  the 
membranes,  are  sometimes  met  with.    The  stomach  is  so  seldom  found 
otherwise  than  in  a  healthy  state,  that  the  inflammatory  redness  said 
to  have  been  occasionally  seen  may  have  been  due  to  accidental  causes. 
When  tincture  of  opium  has  been  taken  and  retained  in  the  stomach, 
increased  redness  of  the  mucous  membrane  may  be  produced  by  the 
alcohol  alone.    In  a  case  of  poisoning  by  a  large  dose  of  tincture  of 
opium,  the  following  appearances  were  found  twelve  hours  after  death: — 
The  body  was  warm  and  rigid,  and  the  stomach  healthy,  containing  a 
quantity  of  gruel-like  fluid,  without  any  smell  of  opium.    The  intestinal 
canal  and  all  the  other  viscera  were  healthy.    The  veins  of  the  scalp,  as 
well  as  of  the  dura  mater  and  sinuses,  were  gorged  with  blood ;  but  there 
was  no  effusion  in  any  part  of  the  brain.    The  contents  of  the  stomach 
yielded  no  trace  of  morphine  nor  of  meconic  acid,  but  there  was  no  doubt 
that  death  had  been  caused  by  opium,  taken  on  the  previous  night 
{Med.  Gaz.,  vol.  37,  p.  235.)    A  case  was  the  subject  of  a  trial  at  the 
Aberdeen  Autumn  Circuit,  September,  1853,  in  which  a  child,  aged  six 
months,  died  in  a  few  hours  from  a  dose  of  sixty  drops  of  wine  of 
opium.    The  brain  was  congested  to  a  marked  extent.    Although  the 
dose  was  comparatively  large,  and  death  rapid,  there  was  no  decided 
indication  of  the  presence  of  opium  in  the  stomach. 

Chemical  Analysis. — Opium. — There  are  no  means  of  detecting 
opium  itself,  either  in  its  solid  or  liquid  state,  except  by  its  smell  and 
other  physical  properties,  or  by  giving  a  portion  of  the  suspected 
substance  to  animals  and  observing  whether  any  narcotic  effects  are 
produced.  The  smell  is  said  to  be  peculiar,  but  a  similar  smell  is 
possessed  by  lactucarium  (p.  774),  which  contains  neither  meconic  acid 
nor  morphine.  The  odour  is  a  good  concomitant  test  of  the  presence 
of  the  drug,  whether  it  be  in  a  free  state  or  dissolved  in  alcohol  or 
water,  but  it  is  not  perceptible  when  the  solution  is  very  much  diluted, 
and  it  loses  its  characteristic  smell  by  exposure.  The  odour  passes  off 
when  an  opiate  liquid  is  heated;  it  also  escapes  slowly  at  common 
temperatures.  Again,  it  may  be  concealed  by  other  odours,  or  the 
drug  may  undergo  some  change  in  the  stomach  during  life  that  may 
rapidly  destroy  the  odour.  The  analysis  in  cases  of  poisoning  by 
opium  is  therefore  limited  to  the  detection  of  morphine  and  other 
alkaloids  and  the  meconic  acid  with  which  the  morphine,  etc.,  maj'^  be 
combined. 

Morphine. — Morphine  may  be  identified  by  the  following  proper- 
ties:— (1)  It  crystallises  in  fine  white  prisms.    These  crystals  may  be 
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obtained  by  adding  weak  ammonia  to  a  solution  of  morphine  in  hydro- 
chloric acid.    (2)  When  lieated  on  platinum,  the  crystals  melt,  become 
dark-coloured,  and  burn  like  a  resin  with  a  yellow  smoky  flame,  leaving 
a  carbonaceous  residue.    If  this  experiment  is  performed  in  a  small 
reduction  tube,  it  will  be  found,  by  employing  test-paper,  that  ammonia 
is  one  of  the  products  of  decomposition.    (3)  It  is  scarcely  soluble  in 
cold  water,  as  it  requires  1,000  parts  to  dissolve  it ;  it  is  soluble  in 
100  parts  of  boiling  water,  and  the  hot  solution  has  a  faint  alkaline 
reaction.    By  its  insolubility  in  water,  the  base  is  readily  distinguished 
from  its  salts.    It  is  very  slightly  soluble  in  ether,  thus  differing  from 
narcotine  ;  but  it  is  dissolved  by  forty  parts  of  cold  alcohol,  and  rather 
less  than  this  quantity  of  boiling  alcohol.    It  is  dissolved  hy  a  solution 
of  potash  or  soda,  in  which  narcotine  is  insoluble,  and  from  this 
solution  morphine  cannot  be   completely  removed  by  ether.    It  is 
soluble  in  acetic  ether  and  in  amyl-alcohol,  and  these  have  been 
employed  as  substitutes  for  ether  in  procuring  morphine  from  organic 
liquids.    (4)  It  is  easily  dissolved  by  a  very  small  quantity  of  all 
diluted  acids,  mineral  and  vegetable.    (5)  Morphine  and  its  solutions 
have  a  bitter  taste.     (6)  The  salts  of  morphine  are  not  precipitated 
in  a  crystalline  form  by  solutions  of  sulphocyanide  of  potassium,  ferro- 
cyanide  of  potassium,  or  of  chromate  of  potassium.    In  this  respect 
they  are  strikingly  distinguished  from  the  salts  of  strychnine,  which 
give  well-marked  crystalline  precipitates  with  these  three  reagents. 

The  following  chemical  tests  for  morphine  are  most  definite  when 
applied  to  the  cold,  dry,  solid: — (1)  Nitric  Acid.    Add  one  or  two 
drops  of  the  strong  acid  to  a  fragment  of  the  solid.    The  morphine  is 
entirely  dissolved  and  the  solution  acquires  a  deep  orange-red  colour. 
Warm'this  solution  till  the  red  colour  turns  yellow,  dilute  with  a  little 
warm  water  and  add  gradually  a  fresh  solution  of  sodium  thiosulphate  ; 
the  colour  does  not  change  to  violet  (distinction  from  brucine). 
(2)  Iodic  Acid  with  Chloroform.    A  drop  of  solution  of  iodic  acid 
should  be  mixed  with  twice  its  volume  of  chloroform.    There  should 
be  no  change  of  colour.    On  adding  a  small  quantity  of  these  mixed 
liquids  to  morphine  or  its  salts,  either  solid  or  in  solution,  the 
iodine  is  separated  from  the  iodic  acid  and  dissolved  by  the  chloro- 
form, which  sinks  to  the  bottom,  acquiring  a  pink  or  red  colour, 
varying  in  its  intensity  according  to  the  quantity  of  morphine  present. 
The  presence  of  morphine  may  be  thus  easily  detected  in  one  drop 
of  the  tincture  of  opium,  in  chlorodyne  or  other  opiate  hquids,  ni 
spite  of  the  presence  of  organic  matter.    If  chloroform  is  not  used, 
iodine  may  be  detected  by  the  blue  colour  produced  on  the  addition  of 
a  solution  of  starch.    The  colour  is  discharged  by  solution  of  ammonia, 
and  the  supernatant  aqueous  liquid  acquires  a  brown  coloui-.  No 
reliance  can  be  placed  on  the  hberation  of  iodine  alone.    (3)  Sulpho- 
molyhdxc  Acid.     Dissolve,  with  a  gentle  hfeat,  five  or  six  grains  of 
powdered  molybdic  acid  in  two  drachms  of  strong  sulphuric  acid,  and 
cool.    The  liquid  should  be  freshly  prepared,  and  kept  from  contact 
with  air  and  organic  matter.    When  one  or  two  drops  are  rubbed  with 
dry  morphine  or  any  of  its  salts  an  intense  reddish  purple  or  crimson 
colour  is  produced.    This  changes  to  a  dingy  green  and  ultimately  to 
a  splendid  sapphire  blue.    A  minute  trace  of  morphnie  is  thus  revealed. 
This  test  produces  no  change  in  strychnine,  but  the  mixture  slowly 
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acquires  a  pale  blue  tint.  The  presence  of  morphine  in  strychnine  is 
thus  easily  detected.  When  poured  on  brucine  this  acquires  a  i-ose-red 
colour,  becoming  greenish  brown  and  ultimately  dark  blue.  When 
mixed  with  veratrine  the  liquid  becomes  greenish  brown,  and  gradually 
passes  to  a  darker  shade.  The  margin  becomes  purple,  and  ultmiately 
the  whole  mixture  acquires  a  deep  blue  colour.  On  hydrate  of  chloral 
sulphomolybdic  acid  produces  no  change.  (4)  Sulphuric  Acid  and  Bi- 
chromate ofPotassimiu  When  strong  sulphuric  acid  is  poured  on  pure 
morphine  in  a  solid  state,  there  is  either  no  effect,  or  the  alkaloid 
acquires  a  light  pinkish  colour.  On  adding  to  this  a  drop  of  solution 
of  bichromate  of  potassium,  or  a  small  fragment  of  a  crystal,  it  immedi- 
ately becomes  green  (from  the  production  of  chromic  oxide),  and  retains 
this  colour  for  some  time.  Other  alkaloids  (strychnine)  are  not  thus 
affected.  Narcotine  is  turned  a  bright  yellow  by  sulphuric  acid,- 
therefore,  although  it  becomes  green  when  mixed  with  bichromate  of 
potassium,  it  could  not  be  mistaken  for  morphine :  besides,  the  green 
rapidly  passes  to  a  dingy  brown  colour.  (5)  Iron  Test.  A  drop  of 
a  solution  of  ferric  chloride  added  to  a  fragment  of  morphine  produces 
a  blue  colour.  (6)  Phospho-mobjbdic  Acid— a  useful  group  reagent  for 
vegetable  alkaloids — gives  with  morphine  solutions  the  usual  yellowish 
precipitate,  but  this  precipitate  dissolves  in  excess  of  ammonia  to  a 
deep-blue  solution  (distinction  from  brucine,  strychnine,  cocaine). 

Meconic  Acid. — This  is  a  solid,  colourless,  crystalline  acid.  It  is 
•  combined  with  morphine  in  opium,  of  which  it  forms  on  an  average 
8  to  10  per  cent. ;  and  it  serves  to  render  this  allcaloid  soluble  in  water 
and  other  menstrua.  Tests. — There  is  only  one  test  upon  which  any 
reliance  can  be  placed,  namely,  ferric  chloride  or  ferric  sulphate.  This 
test  produces,  even  in  a  diluted  solution  of  meconic  acid,  a  deep  blood- 
red  coloui- ;  and  it  is  owing  to  the  presence  of  this  acid  that  a  salt  of 
iron  strikes  a  red  colour  in  tincture  and  infusion  of  opium  as  well  as 
in  all  liquids  containing  traces  of  meconate  of  morphine,  the  effects  of 
the  iron  test  with  morphine  being  counteracted  by  the  presence  of 
meconic  acid.  The  red  colour  of  ferric  meconate  is  not  easily  destroyed 
by  diluted  mineral  acids  (distinction  from  ferric  acetate),  nor  by  a  solu- 
tion of  corrosive  sublimate  (distinction  from  ferric  sulphocyanide),  but 
it  is  by  sulphurous  acid  and  stannous  chloride.  In  liquids  containing 
tannic  acid,  e.g.,  tea  or  beer,  the  action  of  this  test  is  obscured  by  the 
production  of  ferric  tannate.  The  dark  colour  is  removed  by  a  few 
drops  of  diluted  sulphuric  acid. 

Detection  of  Opium  in  Organic  Mixtures. — Opium  itself  may  be 
regarded  as  an  organic  solid,  containing  the  poisonous  salt  which  we 
wish  to  extract.  It  is  not  always  that  in  fatal  cases  of  poisoning  with 
opium  or  its  tincture,  even  when  these  are  taken  in  large  quantity  and 
death  is  speed}^,  we  can  succeed  in  detecting  meconate  of  morphine  in 
the  stomach.  It  is  probably  removed  by  vomiting  and  by  absorption. 
If  the  matter  is  solid,  it  should  be  cut  into  small  slices;  if  liquid,  evapo- 
rated to  an  extract;  and,  in  either  case,  digested  with  a  large  quantity 
of  rectified  spirit,  slightly  acidulated  with  acetic  acid.  The  residue 
should  be  well  pressed  in  linen ;  the  alcoholic  liquid  should  then  be 
evaporated  at  a  low  temperature  until  it  is  diy.  The  residue  should 
be  digested  in  absolute  alcohol,  filtered,  and  the  filtrate  evaporated  to 
dryness  as  before.    The  residue  is  to  be  taken  up  with  water,  filtered, 
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and  treated  with  acetate  of  lead  until  there  is  no  further  precipitation. 
This  liquid  should  be  warmed  and  filtered  ;  meconate  of  lead  is  left  on 
the  filter,  while  any  morphine  passes  through.  The  surplus  acetate  of 
lead  contained  in  the  filtered  liquid  (containing  the  morphine)  should 
now  be  precipitated  b)^  a  current  of  sulphuretted  hydrogen,  the 
sulphide  of  lead  separated  by  filtration,  and  the  liquid  evaporated  at  a 
verj'  gentle  heat,  so  that  any  sulphuretted  hydrogen  may  be  entirely 
expelled.  On  treating  this  extract  with  alcohol  the  acetate  of  morphine, 
if  present,  will  be  dissolved.  The  alcoholic  liquid  is  again  evaporated 
and  taken  up  by  water.  On  evaporating  a  drop  or  two  of  the  watery 
liquid  with  a  drop  of  freshly  prepared  solution  of  starch,  and  touching 
the  residue  with  a  drop  of  a  solution  of  iodic  acid,  morphine  will  reveal 
itself  by  the  production  of  a  blue  colour.  Other  tests  may  also  be 
applied  to  the  solution. 

The  lead  meconate  left  on  the  filter  is  readily  decomposed  by  warm- 
ing it  with  a  small  quantity  of  diluted  sulphuric  acid ;  and  in  the 
filtered  liquid,  neutralised  if  necessary  by  an  alkali,  the  meconic  acid 
is  detected  by  the  ferric  chloride  test.  A  current  of  sulphuretted 
hydrogen  may  be  used  in  place  of  sulphuric  acid.  The  sulphide  of 
lead  takes  down  with  it  much  of  the  organic  matter  of  the  precipitate. 
Wormley  has  found  that  he  could  thus  procure  evidence  of  the  presence 
of  meconic  acid  and  morphine  from  a  complex  organic  mixture  con- 
taining only  one  grain  of  opium  ("Micro-chemistry  of  Poisons," 
p.  497).  This  analysis  requires  care  as  well  as  some  practice  in  the 
operator,  in  order  that  the  morphine  should  be  obtained  in  a  suffi- 
ciently pure  state  for  the  apphcation  of  the  tests. 

Before  resorting  to  this  process  it  is  advisable  to  employ  trial  tests 
on  the  original  liquid,  in  order  to  determine  whether  any  meconic  acid 
or  morphine  is  present  or  not.  The  smell  of  opium  may  be  entirely 
absent.  Meconic  acid  may  be  readily  detected  by  the  action  of  a  ferric 
salt  on  the  diluted  organic  liquid,  and  morphine  may  be  found  by  adding 
to  a  portion  of  the  liquid  a  mixture  of  iodic  acid  and  chloroform.  The 
chloroform  acquires  a  pink  colour  by  dissolving  the  iodine  set  free  by 
morphine  or  its  salts.  These  tests  may  be  equally  applied  to  a  solution 
of  opium  obtained  bv  dialysis.  The  following  confirmatory  test  for 
meconic  acid  is  pubhshed  in  the  Lancet,  1,  1904,  by  Dr.  Windsor:— 

In  performing  the  ferric  chloride  test  a  "control"  is  always  carried 
out  with  distilled  water  equal  in  volume  to  that  of  the  suspected  hquid. 
This  volume  is  usually  about  three  drachms,  and  test-tubes  of  small 
calibre  are  used  to  obtain  as  long  a  column  as  possible  to  look  througli. 
Two  drops  of  ferric  perchloride  solution  (B.P.)  are  added  to  each  tube 
and  the  colours  are  compared.  If  the  reddish  tint  of  the  suspected 
liquid  be  not  distinct,  then  one  drachm  from  the  contents  of  each  tube 
is  boiled  for  thirty  seconds.  In  each  case  the  colour  changes  to  a  deep 
reddish  brown.  If  to  each  of  the  hot  solutions  four  drops  of  dilute 
nitric  acid  (strength  one  in  five)  or  dilute  hydrochloric  acid  (strength 
one  in  seven),  preferably  the  former,  be  added,  the  colour  of  the  ferric 
meconate  solution  fades  until  in  twelve  hours  the  solution  is  colourless 
while  that  of  the  ferric  perchloride  (in  which  is  a  soluble  hydroxide) 

is  little  or  not  at  all  affected.  .       r  j.,        f  +,„.o+o 

Cases.— The  following  case  is  an  illustration  of  the  unfoitunate 
results  of  putting  preparations  of  opium  into  ordinary  bottles,    it  is 
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+  thP  wav  in  wliich  accidents  arise,  and  therefore  worth 

t^tgi:  iJ  is  doubtful  what  share  the  opium  actually  had  xn 
causing  death.  .  , 

The  Manchestev  city  coroner  held  --J^WJ^l^'^^Xoi  the' wc^-Souse 
circumstances  attending  the  ^^^^h  of  Frances  m^^^^^  ^^^^.^^^  ^^^^^ 

hospital  at  Crumpsall.  It  was  f '^tf  "^^,^Y  f  J^'/^lged  but  the  nurse  in  charge 
had  ordered  a  mixture  of  chloral  and  f J^^J^^^.^J'^^'^^^^  sedativus  instead.  She 

out  of  her  mind,  but  also  being  a  mass  of  disease  {Chemist  and  Diwjgrst,  July  -na, 
1898). 

In  the  following  case  recovery  must  be  attributed  to  the  perman- 
ganate,  for  sixteen  grains  would  otherwise  have  nievitably  killed  :— 

"About  eight  o'clock  on  the  evening  of  August  3rd  1895  I  was  hun-iedly 
caUed  to  Tee  a  patieut  who  was  reported  to  have,  been  suddenly  taken  il  .  On  my 
Arrival  I  found  him  in  a  semi-comatose  condition  though  still  capable  of  being 
sSlv  roused.  The  skin  was  cold  and  clammy  the  pupils  contracted  so  as  to  be 
almost  invisible.  The  pulse  was  rapid,  soft,  and  compressible.  The  respirations 
we  Slow,  but  not  materiaUy  altered  in  number,  and  there  was  suppression  of 


lu'me. 


"A  bottle  lay  on  the  table,  marked  'Poison,'  but  had  no  distmctive  label;  it 
contained  a  small  quantity  of  nearly  colourless  liquid  which  I  afterwards  ascer- 
Jalnedto  be  a  very  strong'  solution  of  morphine.  (He  admitted  to  ^e  after  his 
recovery  that  he  had  taken  the  drug  about  an  hour  and  a  half  befoi;o  I  saw  him 
and  the  quantity  taken  would  represent  over  sixteen  grains  of  the  sulphate.)  When 
I  saw  him,  however,  there  was  no  mistaking  his  symptoms.  From  the  extreme 
condition  in  which  I  found  him,  and  from  his  evidently  having  taken  an  excessive 
overdose  of  the  drug,  I  felt  that  it  would  be  useless  to  trust  to  belladonna;  and 
having  ascertained  that  his  stomach  was  practicaUy  empty,  I  determined  to  adopt 
the  treatment  recommended  by  Dr.  William  Moor,  reported  m  the  B.  M.  J.  ot  June 
22nd,  1895,  and  accordingly,  with  considerable  difficulty,  got  him  to  swallow  hve 
ei-ains  of  permanganate  of  potash  dissolved  in  haK  a  pmt  of  water.  1  then  had  tJie 
man  placed  on  his  feet  and  supported  between  two  attendants,  who  moved  him 

LTabout  half  an  hour  after  swallowing  the  solution  he  vomited,  and  in  a  few 
minutes  after  I  repeated  the  dose.  He  appeared  a  little  more  sensible  after  vomit- 
ing but  I  had  considerable  difficulty  in  keeping  him  awake,  and  his  pulse  grew  so 
faint  that  for  some  time  I  feared  that  all  efforts  would  be  useless.  Hypodermic 
injections  of  strychnine,  however,  had  a  marvellous  effect  m  strengthening  the 

heart's  action.  .     .  j   •  •  i.  j 

"  Three  doses  of  permanganate  solution  (five  grains  m  each)  were  admmisterea 
in  aU.  Vomiting  occurred  in  about  half  an  hour  after  each  dose,  and  this  was 
followed  by  marked  improvement.  I  remained  with  him  until  six  o'clock  next 
morning,  when  all  immediate  danger  appeared  to  be  over,  and  he  subsequently 
made  a  rapid  recovery. 

"This  case  illustrates  the  marvellous  affinity  which  permanganate  of  potash 
has  for  morphine,  even  when  it  has  been  absorbed  into  the  system,  as  in  this  case. 
Morphine  is  well  known  to  be  largely  excreted  by  the  mucous  membranes  of  the 
stomach,  and  the  administration  of  the  permanganate  unquestionably  accelerates 
its  elimination  by  that  organ,  the  alkaloid  being  rapidly  taken  up  and  oxidised  by 
the  permanganate. 

"Another  important  fact  is  elicited  from  this  case,  that  is,  that,  though  the 
moi-phiiie  bo  absorbed  into  the  system,  it  is  not  absolutely  necessary  to  administer 
the  antidote  hypodermically.  One  grain  of  permanganate  oxidises  one  grain  of 
morphine,  and  when  a  largo  dose  of  the  poison  has  been  taken,  as  in  the  above  case, 
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it  would  be  obviously  unsafe  to  administer  the  requisite  amount  of  the  antidote 
hypodermically.  In  addition,  permanganate  of  potash  produces  very  unpleasant 
symptoms  when  administered  subcutaneously,  as  well  as  causiiie  a  good  deal  of 
local  in-itation"  (B.  M.  J.,  1,  189G,  p.  82).  b    b        «»i  oi 

Poisoning  by  Physostigma  Vbnenosum. 
Source  and  Method  of  Occurrence,  —  i'lie  calabar  beau  is  a 

large  leguminous  seed  of  a  dark  colour,  resembling  a  garden  bean,  but 
much  thicker  and  more  rounded  in  its  form.  It  is  brought  from  the 
western  coast  of  Africa,  and  is  there  employed  hy  the  natives  as  an 
ordeal  bean  when  persons  are  suspected  of  witchcraft.  The  common 
belief  is,  that  the  innocent  vomit  and  are  safe,  while  the  guilt}'  retain 
the  poison  and  die  from  its  effects.  So  strong  is  popular  confidence 
in  this  test,  that  those  who  are  suspected  voluntarily  take  an  emulsion 
of  this  seed,  and,  as  Cliristison  remarks,  many  an  innocent  person  thus 
pays  the  penalty  of  his  rash  reliance  on  this  superstitious  custom.  It 
is  a  firm  matter  of  faith  that  if  a  man  dies  he  is  guilty. 

The  seed  or  bean  has  a  thin,  hard,  dark-coloured  brittle  covering ; 
the  kernel  inside  is  white,  and  weighs  from  thirty-six  to  fifty  grains,  the 
whole  seed  about  sixty-seven  grains.  This  bean  owes  its  properties 
to  the  presence  of  an  alkaloidal  substance  called  physostiginine  or 
eserine,  which  is  found  in  the  cotyledons.  Christison  found  that  the 
active  principle  could  be  extracted  by  alcohol,  which  dissolves  2*7  per 
cent,  of  the  seed,  including  this  substance.  That  alcohol  will  remove 
the  poisonous  principle  is  proved  by  the  fact  that  the  exhausted 
residue  is  not  always  poisonous  (Bouchardat,  "  Ann.  de  Therap.," 
1864,  p.  78.  See  also  Squires'  Comp.  to  the  B.P.,  1899).  The  greater 
part  of  the  seed,  as  in  nux  vomica,  consists  of  starchy  and  other  inert 
matters,  with  a  small  quantity  of  oil.  The  kernel  is  yellowish  white, 
without  bitterness,  acrimony,  aroma,  or  any  distinct  impression  on  the 
organ  of  taste.  In  fact,  it  cannot  be  distinguished  by  taste  from  a 
haricot-bean. 

In  the  form  of  a  pure  solution  of  a  salt  of  eserine  the  drug  is  now 
largely  used  in  ophthalmic  practice  in  the  form  of  lamellse,  each  con- 
taining Yuuo  gi'«ii^  of  eserine  sulphate.  There  is  also  an  official 
extract,  dose,  ^  to  1  grain. 

The  drug  has  not  hitherto  been  used  for  homicidal  purposes. 

Toxicity  and  Fatal  Dose. — Eserine  paralyses  the  motor  nerves, 
and  leaves  the  intellect  and  muscular  irritability  unimpaired.  It 
destroys  life  by  paralysing  the  respiratory  muscles,  and  although  it 
weakens  the  heart's  power,  it  neither  stops  the  circulation  nor  arrests 
the  heart's  action.  It  is  not,  according  to  Harley,  a  cardiac,  but  a 
respiratory  poison.  It  is  closely  allied  in  its  eflects  to  curare  and 
conine,  but  more  to  the  latter.  It  differs  from  both  in  its  tendency  to 
produce  muscular  twitchings,  and  in  its  power  of  causing  contraction 
of  the  pupil.  Neither  curare  nor  conine  has  any  effect  on  the  pupil 
{Lancet,  1863,  1,  p.  717). 

A  drop  of  a  solution  of  eserine  applied  to  the  eye  produces  m  from  ten 
minutes  to  a  quarter  of  an  hour  a  remarkable  contraction  of  the  pupil. 
This  has  been  observed  to  last  in  children  for  fifteen  or  twenty  hours. 
In  this  respect,  the  poison  is  eminently  distinguished  from  the  three 
natural  mydriatic   alkaloids,  atropine,  hyoscyamine,  and  hyoscme, 
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wliifih  cause  great  dilatation  of  the  pupil.  It  causes  contmction  of  the 
pupil  when  taken  internally,  as  well  as  when  applied  locally. 

The  special  character  of  poisoning  by  calabar  bean  consists  mainly 
in  a  diminution  of  the  excitability,  and  paralysis  of  the  peripheral 
nerves,  and  paralysis  of  the  excito-motor  centres  of  the  heart  and 
their  peripheral  extremities,  also  in  producing  contraction  ot  the 
vessels  and  of  the  unstriped  muscles,  especially  those  of  the  intestine 
and  the  sphincter  muscles  of  the  iris,  as  well  as  in  promoting  salivary 
and  other  secretions.  It  has  but  little,  if  any,  action  on  the  brain 
cortex,  as  evidenced  by  the  retention  of  consciousness  until  failing 
cardiac  and  respiratory  activity  produce  coma  by  stagnation  of  the 
blood. 

Sir  Thos.  Stevenson  has  himself  observed  very  marked  diminution 
of  respiratory  depth  from  the  hypodermic  use  of  salts  of  eserine 
(physostigmine) . 

Six  beans  have  proved  fatal. 

Symptoms. — Desiring  to  try  the  effects  of  this  seed  on  himself, 
Christison  took  the  eighth  part  of  a  seed,  or  six  grains,  one  night 
before  going  to  bed.  There  was  a  slight  sense  of  numbness  in  the 
limbs  during  the  night,  but  in  the  morning  no  urgent  symptoms  of  any 
kind.  He  then  chewed  and  swallowed  the  fourth  part  of  a  seed  (twelve 
grains).  In  twenty  minutes  he  was  seized  with  giddiness,  and  a 
general  feeling  of  torpor  over  the  whole  frame.  He  immediately 
swallowed  an  emetic,  and  thus  emptied  his  stomach.  The  giddiness, 
weakness,  and  faintness  increased  to  such  a  degree,  that  he  was  obliged 
to  lie  down  in  bed.  In  this  state  he  was  seen  by  two  medical  friends, 
who  found  him  x^rostrate  and  pale,  the  heart  and  pulse  extremely  feeble 
and  tumultuously  irregular,  the  mental  faculties  intact,  extreme  faint- 
ness threatening  dissolution,  but  no  apprehension  of  death  on  the  part 
of  the  patient.  There  was  no  uneasy  feeling  of  any  kind,  no  pains  nor 
numbness,  no  prickling,  not  even  aiij  sense  of  suffering  from  the  great 
feebleness  of  the  heart's  action.  There  was  the  will  but  not  the  power 
to  vomit ;  the  limbs  became  chill,  with  a  vague  feeling  of  discomfort. 
Stimulants  were  employed,  and  warmth  and  pulsation,  with  a  power  of 
moving,  gradually  returned.  Two  hours  after  the  poison  had  been 
taken  he  felt  drows}',  and  slept  for  two  hours  more,  but  with  such 
activity  of  mind  that  he  had  no  consciousness  of  having  been  asleep. 
The  tumultuous  action  of  the  heart  continued.  After  this  the 
symptoms  gradually  disappeared,  and  the  next  day  he  was  quite  well 
(Pharm.  Jour.,  1855,  p.  474). 

In  1864,  fifty  children  were  poisoned  at  Liverpool  by  reason  of 
their  having  eaten  these  beans.  The  sweepings  of  a  ship  from  the 
west  coast  of  Africa  had  been  thrown  on  a  heap  of  rubbish  ;  the 
children  found  the  beans  and  ate  them.  A  boy,  set.  6,  who  ate  six 
beans,  died  in  a  very  short  time.  The  principal  symptoms  were  severe 
griping  pains,  constant  vomiting,  and  contracted  pupils.  In  addition 
to  these  symptoms,  the  face  was  pale,  and  the  eyes  were  bright  and 
protruding.  In  attempting  to  walk,  the  children  staggered  about  as  if 
they  were  drunk.  In  1864,  two  children,  aged  six  and  three  years 
respectively,  chewed  and  ate  the  broken  fragments  of  the  kernel  of  one 
nut.  In  about  forty  minutes  they  complained  of  sickness.  One  child 
held  his  head  drooping,  appeared  sleepy,  and  his  hands  were  powerless. 
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He  staggered,  and  was  scarcelj'  able  to  walk.  He  complained  of  severe 
pain  in  the  stomacli,  and  made  ineifectual  attenijits  to  vomit.  Milk 
was  given,  and  he  then  vomited.  The  child  became  quite  prostrated, 
the  pulse  was  feeble  and  slow,  and  the  pupils  were  slightl}'  contracted. 
Some  pieces  of  the  nut  were  thrown  up  by  the  vomiting.  The  other 
child  had  pain  in  the  abdomen,  and  was  listless,  sleepy,  and  depressed. 
He  vomited  freely,  some  portions  of  the  nut  being  ejected.  He 
could  neither  stand  nor  walk.  His  face  was  pale,  the  eyes  were 
piercing,  bat  the  pupils  and  pulse  were  natural.  In  this  case  there 
was  purging.  The  children  recovered  on  the  third  day  {Eclin.  Month. 
Jour.,  1864,  p.  193).  In  cases  in  which  it  has  proved  fatal  to  animals 
it  has  caused  much  irritation  and  congestion  of  the  stomach  and 
bowels  (Dragendorlf). 

Frazer  relates  the  case  of  two  maidservants  who  were  poisoned 
by  tasting  some  of  the  embryos  of  the  bean  through  curiosity  (Edin. 
Med.  Jour.,  1863,  2,  p.  131). 

African  travellers  have  described  the  symptoms  resulting  from  the 
use  of  the  beans  as  an  ordeal  as  consisting  of  violent  thirst,  inability  to 
swallow,  cramps,  and  muscular  twitchings.  If  vomiting  takes  place,  as 
it  often  does  early  when  a  large  dose  is  given,  recovery  ensues  rapidly, 
otherwise  consciousness  remains  till  shortly  before  death,  which  occurs 
usually  within  half  an  hour. 

Analysis. — Physostigmine  (eserine)  combines  with  acids  to  form 
salts.  A  solution  of  bromine  in  water  acts  in  a  characteristic  manner 
on  a  solution  of  the  sulphate,  even  when  diluted  to  y^j^oth  part.  It 
produces  a  red  colour  when  less  than  j^^j^th  of  a  grain  is  present. 
Potassio-mercuric  iodide  also  precipitates  physostigmine.  Phospho- 
molylidic  acid  gives  with  solutions  of  this  alkaloid  the  usual  yellowish 
precipitate,  and  this  dissolves  in  ammonia  to  a  deep  blue  solution  as 
in  the  case  of  morphine.  A  drop  or  two  of  strong  nitric  acid  added 
to  the  dry  alkaloid  strikes  a  gamboge  colour,  which  changes  to  violet  on 
addition  of  caustic  potash.  The  physiological  test  consists  in  the 
application  of  a  solution  of  eserine  to  the  eye.  It  produces  strong  con- 
traction of  the  pupil  when  this  liquid  contains  but  a  mmute  proportion 
of  physostigmine.  It  is  rapidly  eliminated  by  the  saliva  and  other 
secretion.    (Husemann's  Jahresber.,  1872,  p.  570). 

It  may  be  extracted  from  organic  material  by  the  method  described 
on  p.  374  for  alkaloids. 

Cases— The  following  case  is  taken  from  Manns    tor.  Med., 
p.  601,  who  quotes  it  from  Vierteljakrsschr.  f.  Ger.  Med.,  1892  :— 

"  Aunique  case  of  suicidal  poisoning  with  physostigmine  is  recorded  by  Leibholz. 
Two  gii-ls,  aged  twenty-four  and  eighteen  respectively,  obtained  possession  oi  a 
selled^ube  chaining  0.1  gi-amme  of  physostigmine  sulpha  e,  which  they  dass^^^^^^^ 
in  water,  and  each  girl  drank  half  of  the  solution.   For  ha  f 

theii- household  avocations  without  experiencing  any  eflects;  they  ^^^n  suddenly 
became  unconscious.    In  each  case  the  face  was  red  and  kilning    the  pupUs 
dilated  to  the  maximum,  were  reactionless  ;  the  pulse,  sixty  to  the  mmute,  was  full 
and  of  high  tension ;  the  respirations  were  shallow,  rapid,  ^^^'^''^'^ZI^^^TIav 
experienc'ed  in  the  region  of  the  stomach  and  abdomen  ;  ^'I'^^J.^'^J?;^'^^^^^ 
and  persisted  for  some  time  after  retui-n  to  consciousness.    Dilatation  of  t^e 
with^feeble  reaction  to  light,  lasted  for  several  days,  P«?;f^,«t/«^7^^y  ^^^JHS 
taking  place     The  activity  of  the  alkaloid  was  vouched  for  by  Merck  attei 
cheSaflv  examining  a  companion  sample.    Tested  physiologically,  t^^^'e^  ^^^i" 
grammes^fected  uSder  the'  skin  of  a^abbit  weighing  four  pounds  produced 
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to  its  imversal  oocuiTence  in  animals  poisoned  with  physostignune. 

Poisoning  by  Pinus  (sp.  var.),  or  Oil  of  Turpentine. 
Source  and  Method  of  Occurrence.— The  oil  is  distilled  from 
the  oleo  resin,  the  natural  exudation  of  the  trees,    ihe  few  cases  in 
which  oil  of  turpentine  has  produced  fatal  symptoms  have  occurred 

among  children.  .  t  * 

Camphine  is  oil  of  turpentine  purified  by  distillation  with  lime.  A 
woman,  ^t.  22,  swallowed  a  large  quantity  of  this  Hquid.  She  was 
soon  seized  with  violent  vomiting,  which  was  increased  by  milk  and 
other  liquids.  The  matter  vomited  smelt  strongly  of  turpentine.  She 
was  restless,  and  in  great  pain ;  there  was  some  purging.  There  was 
not  entire  loss  of  consciousness.  In  two  hours  she  telt  cold,  and  the 
pulse  was  small  and  weak  ;  the  head  then  became  hot,  there  was  head- 
ache, but  the  pupils  were  unchanged;  there  was  redness  of  the  con- 
junctive. A  quantity  of  urine  was  passed  smelhng  of  violets,  and  the 
breath  also  had  a  similar  odour.  There  were  some  slight  nervous 
symptoms,  but  these  passed  off.  She  recovered  in  eight  days  (Horn's 
Vierteljahrsschr.,  1866,  2,  387). 

Toxicity  and  Fatal  Dose— Turpentine  cannot  be  said  to  be 
very  toxic.  It  may  irritate  the  stomach  as  a  primary  effect,  and  after 
absorption  it  has  a"  specific  influence  on  the  kidneys,  causing  irritation 
of  them  which  may  lead  to  inflammation.  The  editor  is  unable  to  find 
a  recorded  case  of  fatal  poisoning  by  turpentine  in  an  adult,  so  that  the 
fatal  dose  must  remain  with  the  records  {infra)  in  children. 

It  is  to  be  noted,  however,  that  the  most  dangerous  doses  of 
turpentine  are  the  ones  intermediate  between  the  official  two  to  ten 
minims  and  the  anthelmentic  dose  of  half-an-ounce.  The  former  can 
be  dealt  with  by  the  kidneys,  and  the  latter  is  generally  carried  off  by 
the  purgation  produced,  but  doses  of  one  to  two  drachms  are  insufficient 
to  purge,  and  may  act  very  deleteriously  upon  the  kidney ;  indeed,  a 
case  of  death  from  doses  of  one  to  two  drachms  was  some  few  years  ago 
the  subject  of  a  judicial  inquiry,  in  which  the  medical  man  was  severely 
blamed ;  the  editor  is  unable,  liowever,  to  find  the  record  of  the  case._ 

Symptoms. — It  appears  to  have  rather  the  effects  of  a  neurotic 
(narcotic)  than  an  irritant  poison.  In  a  dose  of  three  drachms 
it  has  produced  intoxication.  A  dose  of  a  tablespoonful  caused 
in  a  child,  aged  eighteen  months,  symptoms  bearing  a  strong 
resemblance  to  those  occasioned  by  an  overdose  of  opium,  although 
they  were  not  so  rapidly  manifested  (see  case  Med.  Times,  1851, 
2,  p.  380).  In  three  hours  there  was  complete  insensibility, 
with  stertorous  breathing,  strongly  contracted  pupils,  rapid  and 
weak  pulse,  coldness  of  the  surface,  jjaleness  of  the  countenance, 
general  relaxation  of  the  muscles,  and  occasional  convulsive  movements. 
Two  fatal  cases  are  recorded.  The  first  was  the  case  of  a  child  aged 
fourteen  weeks.  The  child  had  had  half  an  ounce  of  the  oil  poui'ed 
down  its  throat  by  a  brother,  eet.  8.    It  had  been  left  asleep  at  9  p.m., 
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and  in  an  hour  it  was  found  to  be  insensible,  cold,  and  slightly  con- 
vulsed. At  midnight  it  was  seen  by  Miall.  It  was  comatose,  pale, 
with  extremely  cold  surface,  contracted  i^upils  ;  slow  and  irregular 
breathing,  about  three  times  in  a  minute  ;  pulse  quick,  small,  compres- 
sible, almost  imperceptible.  A  strong  odour  of  turpentine  issued  from 
the  mouth,  and  there  was  a  spot  of  liquid  on  the  pillow.  The  child  was 
unable  to  swallow.  It  died  in  fifteen  houi-s  after  taking  the  poison. 
In  the  second  case  the  child  was  five  montlis  old.  A  spoonful  of  spirit 
of  turpentine  was  given  to  it  by  mistake  for  peppermint,  and  death 
took  place  rapidly  {Pharm.  Jour.,  July,  1872,  p.  75). 

Cases. — A  case  of  recovery  in  an  infant  that  had  swallowed  four 
ounces  of  the  oil  is  described  in  another  work  ("On  Poisons,"  p.  658). 
A  case  in  which  this  liquid  was  criminally  administered  to  an  infant  was 
the  subject  of  atrial  (C.  C.  C,  December,  1856,  li.  v.  Rodanhosh).  It 
did  not  destroy  life,  but  the  child  suffered  for  some  time  from  the  effects. 
The  defence  was,  that  the  oil  of  turpentine  was  poured  down  the 
child's  throat  by  the  mother  with  a  view  to  cure  it  of  a  cough.  She 
was  acquitted. 

Poisoning  by  Pbijiula  Obconioa. 
Source  and  Method  of  Occurrence. — This  plant  is  not  a 

native,  but  seems  to  be  frequently  grown  in  gardens  and  greenhouses. 
Some  few  years  ago  attention  was  drawn  to  the  evil  effects  of  handhng 
it,  and  since  then  several  cases  of  very  severe  illness  from  it  have  been 
reported.  None  of  them,  so  far  as  the  editor  is  aware,  have  been  fatal. 
The  following,  reported  by  Dr.  Leighton  in  the  B.  M.  J.,  '2,  1898, 
p.  1159,  is  a  fau-ly  typical  though  severe  case : — 

"In  October,  1896,  I  was  called  to  Gr.  W.,  aged  forty,  head  gardener  on  an 
estate  near.  I  found  him  suJSering  from  tremendous  oedema  of  tlie  right  hand, 
with  well-marked  lymphangitis  of  right  arm,  and  tenderness  in  axiUary  glands. 
Next  day  there  began  a  profuse  serous  discharge  from  several  points  on  the  hack 
of  the  hand,  and  from  between  the  second  and  thu-d  fingers.  The  pain  in  the  joints 
was  excessive,  and  the  patient  was  slightly  feverish.  The  discharge  continued  for 
eight  days,  gradually  deci-easing. 

"  In  June,  1897,  the  patient  had  a  similar  attack,  all  the  symptoms  of  the  first 
being  reproduced,  only  with  less  severity.  This  attack  j'ielded  to  treatment  in  a  week. 

"  In  September,  1898,  a  third  attack  came  on,  this  time  in  the  right  foot— pam, 
oedema,  and  slight  serous  discharge  from  dorsum  of  foot.  The  discharge  was  much 
less  than  in  the  two  attacks  in  the  hand,  and  on  the  fourth  day  the  swelling  had 
completely  disappeared. 

"  Diagnosis.— WkevL  called  in  the  fii-st  time  I  could  discover  no  skm  abrasion 
whatever,  and  inquiiy  failed  to  trace  any  of  the  usual  causes  of  local  blood  poisoning. 
Careful  questioning,  however,  disclosed  the  fact  that  a  few  days  previously  the 
patient  had  handled  a  niunber  of  plants  of  the  Primula  obconica.  These  plants 
were  subsequently  banished  fi-om  the  greenhouses.  In  the  second  and  third  attacks 
there  was  again  no  abrasion  on  hand  or  foot,  and  the  patient  had  handled  none  oi 
these  plants  since  October,  1896.  I  concluded,  therefore,  that  the  poison  must 
stiU  be  in  the  tissues  in  spite  of  the  lapse  of  time  (two  years)  from  its  first  etiect._ 

"  Treatment.— In  each  attack  I  applied  a  carbolic  poultice  locally,  and  admuus- 
tered  liquor  ferri  perchlor.  internaUy.  The  symptoms  began  to  abate  from  the 
commencement  of  treatment  in  each  case,  havmg  up  to  then  gradually  got  woiw. 

«'  Note.— The  time  between  the  first  and  second  attacks  was  eight  months, 
between  the  second  and  thu-d  sixteen  months,  indicating  a  gradual  elimination  ot 
the  absorbed  poison,  also  proved  by  the  lesser  severity  of  the  symptoms. 

Another  case  is  reported  in  the  same  volume,  p.  1472,  and  other 
cases  in  the  Lancet,  2,  1896,  p.  1802,  et  alia. 
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PoiSONINtt  BY  IUnUNOULUS   (sP.  VAR.). 

Source  and  Method  of  Occurrence.-The  butteixups  form  one 

of  the  glories  of  our  English  flora,  and  considering  the  acrid  and 
irritant  properties  they  possess,  it  is  rather  reniai;^cable  that  so  few 
cases  of  poisoning  by  them  are  recorded.  Although  popular  y 
supposed  to  be  freely  eaten  by  cows  and  to  improve  the  milk  yield 
when  so  eaten,  it  is  more  probable  that  cows  as  a  rule  avoid  them  as 
may  easily  be  seen  in  any  meadow  where  R.  acris  grows  freely.  ihe 
white  water  buttercups  are  said  to  be  innocuous,  and  are  eaten  Ireely 
by  cattle  when  opportunity  offers  {vide  Sowerby's  "  English  Botany  ). 

The  editor  can  only  find  reference  {Lancet,  1,  1897,  p.  1781)  to  one 
fatal  case,  and  no  details  are  given  except  that  an  inquest  was  held  on 
a  boy  who  died  with  all  the  symptoms  of  irritant  poisoning  a  few  hours 
after  eating  some  buttercups. 

Poisoning  by  Ricinub  Communis  (Castor  Oil  Plant). 
Source  and  Method  of  Occurrence.— The  oil  is  obtained  from 

the  seeds  of  a  plant  named  Bicimis  communis. 

These  seeds  contain  in  the  embryo  an  active  poison,  ricinin,^  an 
albumose ;  and  a  few  of  them  are  suflSicient  to  produce  serious 
symptoms.  Three  or  four  seeds  may  act  powerfully  on  an  adult. 
Eight  may  give  rise  to  serious  symptoms,  and  a  large  number  may 
destroy  life.    Their  taste  is  said  to  resemble  that  of  the  almond. 

The  oil  itself  is  but  rarely  the  cause  of  even  dangerous  symptoms. 
All  recorded  cases  are  accidental. 

Toxicity  and  Fatal  Dose. — The  smallest  exactly  recorded 
fatal  dose  of  the  seeds  is  two  {Pharm.  Jour.,  1900,  p.  305).  The 
oil  itself  can  hardly  be  said  to  have  any  toxic  properties,  for  its  ordinary 
dose  is  about  an  ounce  for  an  adult,  with  a  rather  disproportionately 
large  allowance  for  children,  as  it  is  a  most  suitable  purgative  for  them. 
The  cake  left  after  the  pressure  of  the  oil  is  poisonous  to  rats  as  well 
as  human  beings  (Chevallier).  When  the  seeds  are  swallowed  whole 
they  may  fail  to  produce  the  severe  symptoms  described  below. 

Duration. — In  the  recorded  fatal  cases  death  has  followed  only 
after  some  days'  interval.  In  the  fatal  case  from  two  seeds  (above)  the 
patient,  a  dock  labourer,  succumbed  on  the  sixth  day. 

Symptoms. — At  the  time  of  eating  the  seeds  there  is  an  absence  of 
any  disagreeable  taste  or  sense  of  heat  in  the  mouth  and  throat.  Soon 
after  the  pulp  has  been  swallowed  there  is  severe  pain  in  the  abdomen, 
copious  and  painful  vomiting,  with  bloody  purging,  thirst,  and  convul- 
sions, terminated  by  death  (Bouchardat,  "Ann.  de  Therap.,"  1872, 
p.  103).  A  girl,  aet.  18,  ate  about  twenty,  one  of  her  sisters  four  or  five,  and 
another  two  castor  oil  seeds.  In  the  night  they  were  all  taken  ill. 
About  five  hours  after  the  seeds  were  eaten  the  deceased  felt  faint  and 
sick ;  vomiting  and  purging  came  on  and  continued  throughout  the 
night.  On  the  following  morning  she  appeared  like  one  affected  with 
malignant  cholera.  The  skin  was  cold  and  dark-coloured,  the  features 
contracted,  the  breath  cold,  the  pulse  small  and  wiry  ;  there  was 
restlessness,  thirst,  pain  in  the  abdomen,  and  she  lay  in  a  sort  of 
drowsy,  half-conscious  state.  Whatever  liquid  was  taken  was 
immediately  rejected,  and  the  matters  passed  by  stool  consisted  chiefly 
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of  a  serous  fluid  with  blood.    She  died  in  five  days  without  rallying  ; 
the  two  other  sisters  recovered. 

In  1891,  several  children  were  admitted  into  Guy's  Hospital  after 
eating  castor  oil  seeds.  They  all  had  severe  diarrhcea,  vomiting,  and 
gastro- intestinal  irritation,  but  recovered. 

An  ofiicer  took  as  a  purgative  seventeen  seeds.  In  three  hours 
there  was  violent  purging,  followed  by  vomiting  and  severe  cramps, 
the  patient  passing  into  a  condition  resembling  the  collapse  of  Asiatic 
cholera.  The  vomiting  was  not  stopped  until  after  twenty-one  hours, 
and  recovery  then  took  place.  There  was  suppression  of  urine 
for  forty-eight  hours  (Wiggers  and  Husemann's  Jahresbericht, 
1872,  p.  588). 

Two  children,  aged  respectively  six  and  three  years,  ate  some  castor 
oil  seeds.  The  children  when  brought  to  the  hospital  were  suifering 
from  extreme  collapse,  consequent  on  vomiting  and  purging,  the  bodies 
pale  and  perspiring,  pulse  130.  The  stools  were  frequent  and  watery. 
The  substances  ejected  from  the  stomach  were  pulpy ;  there  was  pain 
ill  the  abdomen,  great  thirst,  and  the  tongue  was  furred  and  dry. 
There  were  no  cerebral  symptoms.  Under  treatment,  they  both 
recovered  in  two  days  {Med.  Times  and  Gaz.,  1870,  1,  581). 

Treatment  must  be  on  general  principles  (vide  p.  356). 

Post-mortem  Appearances. — In  the  girl  supra. — On  inspec- 
tion a  large  portion  of  the  mucous  membrane  of  the  stomach  was 
found  abraded  and  softened  in  the  course  of  the  great  curvature. 

In  the  man  there  was  general  redness  of  the  stomach,  and  the 
abraded  portion  presented  the  appearance  of  a  granulating  surfa,ce  of 
a  pale  rose-colour ;  it  was  covered  by  a  considerable  quantity  of 
slimy  mucus.  The  small  intestines  were  inflamed,  and  the  inner 
surface  of  them  was  abraded. 

A  woman  swallowed  a  quantity  of  the  bruised  seeds  in  place  of 
castor  oil,  the  usual  symptoms  continued  until  her  death  on  the  fifth 
day  after  taking  the  seeds.  The  mucous  membrane  of  the  stomach 
and  bowels  was  of  a  dark  colour,  much  eccliymosed,  and  presented 
small  patches  of  extravasated  blood  ("Ann.  d'Hyg.,"  1871,  1,  400). 

In  the  fatal  case  from  two  beans,  the  stomach  was  congested  with 
scattered  small  erosions.  The  small  intestine  was  extremely  congested, 
the  duodenum  and  csecum  were  less  aftected  {B.  M.  J.,  Epit.,  1900, 

^^^Analysis.— Castor  seeds  can  be  identified  in  the  contents  of  the 
stomach  provided  a  portion  of  the  outer  coat  is  obtained.  These 
seeds  are  remarkable  for  their  peculiarly  variegated  surface.  Externally 
they  are  of  a  pale  grey,  marbled  with  yeUowish  brown  spots  and 

^^^^  Cases.— The  following  case,  though  happily  not  fatal,  corroborates 
the  fact  that  two  seeds  are  sufficient  to  give  rise  to  severe  symptoms. 
The  case  is  reported  by  Dr.  Burroughs  :— 

"  Shortly  after  two  o'clock  on  August  19th  a  porter,  aged  about  fifty,  employed 
on  the  London  and  North-western  EaHw^iy  Huston  station  was 
house  in  a  cart,  obviously  very  ill.  Ho  then  told  me  that  while  J 
milway  truck  he  had  picked  up  and  eaten  two  seeds  which  he  said  took  to  be 
•kernels  '  of  some  kind  Half  an  hour  after  he  had  eaten  them  he  was  overcome 
vvdth  giddiness  to  such  an  extent  that  he  was  unable  to  stand,  and  shortly  aftei 
vomited  eight  times  in  rapid  succession. 
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"  Some  half-hour  later,  when  he  was  brought  to  mo,  he  coinplainod  of  throbbing 

the  stomach,  -"'^^'j'^^^^  "/jJ^^C^^^  of  sweat;  his  lips  were  blue, 

very  pale  and  anxious  expression  The 

JXf'KLt  was  mokt  Ind  cold.    His  relation  was  sHghtly  quickened,  and 

"'He"^now  told  me  that  he  had  two  '  kernels  '  similar  to  those  which  he  had  oaten 
hS  nosslSon  which  I  thereupon  examined  and  took  to  be  rather  dried-up 
Ze^nrsTZ'sZSl  oi  the  castor-oil  plant,  both  from  their  external  appearance 
and  on  breaking  the  outer  husk,  from  their  pecuharly  unpleasant  odoui-,  suggestive 
of  the  weU-knoln  flavour  of  the  oil.  No  sooner  had  he  handed  these  to  me  than 
he  again  vomited,  and  in  the  matter  thus  expelled  I  found  several  portions  of  the 
beans  I  then  hoped  that,  as  he  had  already  vomited  protusely  before,  this  might 
m-ove'to  be  the  last  of  the  poisonous  material;  but  as  his  condition  did  not 
improve  I  evacuated  the  contents  of  the  stomach,  discovering  two  more  small 
fragments  mingled  with  some  blood-stained  mucus,  after  which  he  seemed  greatly 
reUeved  As  no  fui-ther  symptoms  of  poisoning  supervened,  and  his  condition 
steadily  improved,  I  sent  him  home  and  saw  him  on  the  followmg  day,  when  he 
said  that  he  felt  comparatively  well,  but  rather  weak.  ■ 

"Dr.  Stevenson  confirmed  the  fact  that  the  seeds  were  those  of  liicmus 
communis  "  {B.  M.       2,  1903,  p.  836). 

For  another  fatal  case  from  two  seeds,  vide  B.  M.  J.,  1,  1900, 
p.  817.  Another  case  was  under  the  Editor's  care  in  1904,  vide  Lend. 
PIosj).  Kecords  of  cases,  1904. 

Poisoning  by  Rubus  (sp.  var.)  Blackberries. 

Source  and  Method  of  Occurrence. — The  following  speaks 
for  itself.  Obstruction  would  seem  to  be  the  only  danger  from  the 
blackberry'. 

"  On  September  1st  last  I  performed  a  post-mortem  examination  on  a  child  who 
died  from  intestinal  obstruction  under  such  peculiar  cu'cumstances  as  to  make  me 
think  it  worth  while  to  record  the  details.  Unfortunately  I  did  not  see  the  child 
before  death,  and  my  father,  who  was  acting  as  my  deputy  dui-ing  my  temporary 
absence  from  home,  was  only  sent  for  when  the  patient  was  in  articulo.  Inquiries, 
however,  have  elicited  the  following  history.  A  healthy  and  well-nourished  boy, 
aged  five  years,  was  absent  from  home  nearly  all  day  on  August  28th.  He  went 
with  other  children  into  the  fields  and  stayed  there  till  towards  evening,  and  during 
this  time  his  sister  stated  that  he  ate  many  blackberries.  On  his  return  home  he 
complained  of  pain  in  the  abdomen,  but  went  to  bed  and  had  a  good  night.  The 
following  day  (August  29th)  he  still  had  the  pain  and  was  kept  in  bed  and  given  a 
dose  of  castor  oil,  but  the  symptoms  did  not  seem  to  have  been  sufiiciently  severe 
to  make  the  parents  summon  medical  aid.  The  child  continued  to  be  in'  pain  all 
day,  and  in  the  evening  began  to  vomit,  and  there  was  a  slight  action  of  the  bowels 
and  also  much  thirst.  The  vomiting  continued  till  about  3  a.m.  the  following 
morning  (August  30th).  Whether  it  was  ever  stercoraceous  I  have  been  unable  to 
ascertain.  Medical  aid  was  summoned  some  hours  afterward,  but  the  child  became 
rapidly  worse  and  died  at  10.30  a.m.  the  same  day.  The  necropsy  revealed  nothing 
beyond  the  fact  that  while  the  intestines  were  generally  empty,  and  there  was  some 
reddening  of  the  gut  at  various  points,  though  no  exudation  of  lymph  or  loss  of 
lustre  of  the  peritoneal  covering,  the  intestine  was  completely  obstructed  by  the 
impaction  just  above  the  ileo-csecal  valve  of  a  teacupful  of  green,  unripe  black- 
berries, which  had  apparently  been  swallowed  without  mastication.  There  were 
also  in  the  mass  wheat-grains  and  other  bodies  of  uncertain  nature. 

"  The  short  duration  of  the  whole  illness,  and  especially  of  the  vomiting,  and  the 
slight  changes  in  the  intestinal  wall  found  after  death  make  it  seem  to' me  that 
shock  consequent  on  the  severe  pain  experienced  played  an  important  part  in 
causing  the  fatal  issue.  Possibly  the  administi'ation  of  the  dose  of  castor  oil  had  a 
good  deal  to  do  with  the  impaction  by  hurrying  the  indigestible  contents  of  the 
mtestme  downwards  towards  the  ileo-csecal  valve  "  (Dr.  Gornall,  Lancet  2  1896 
p.  1078).  '  '   '  ' 
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Poisoning  by  Eumex  (sp.  var.). 

Source  and  Method  of  Occurrence.— Ewmeo;  acetosa  and 
acetosella  are  common  weeds  not  infrequently  eaten  as  salad.  Fatal 
poisoning  by  them  is  a  most  rare  event.  One  of  the  few  to  be  traced  is 
reported  by  Dr.  Suckling  in  the  Lancet  of  July  31st,  1886.  Professor 
Eichliorst,  of  Zurich,  at  a  recent  clinical  meeting  reported  a  case  of  a  boy, 
aged  twelve  years,  who  was  taken  ill  on  April  26th  and  who  died  on 
May  5th,  1899.  The  illness  commenced  with  gastro-intestinal  symptoms 
and  hsemorrhagic  nephritis,  and  was  diagnosed  on  the  first  day.  The 
l)atient  eventually  succumbed  to  ui-8emia.  On  the  day  before  being 
taken  ill  the  hoy  had  eaten  large  quantities  of  common  sorrel  {Rumex 
acetosa),  and  the  most  careful  questioning  of  the  relatives  and  the 
attending  physician  did  not  bring  to  light  any  other  etiological  factor. 
Professor  Eichhorst  mentioned  that  there  are  no  cases  to  be  found  in 
German  literature,  but  that  French  veterinary  surgeons  report  fatal 
cases  in  horses  due  to  over-consumption  of  this  herb.  Under  these 
circumstances  it  seems  particularly  important  that  the  public  should 
be  made  aware  of  these  facts,  as  common  sorrel  is  considered  innocuous 
and  happens  to  be  a  favourite  dish  of  boys  and  girls  in  early  summer 
{Lancet,  2,  1899,  p.  60). 


Poisoning  by  Sium  latifolium  and  S.  angustifolium  or 
S.  NODiiXORUM :  Water  Parsnip. 

Source  and  Method  of  Occurrence.— This  plant  is  not  unlike 

watercress,  for  which  it  has  been  eaten  by  mistake.  In  1882,  two 
girls,  aged  five  and  three  years  respectively,  died  from  eating  the 
leaves.  The  day  after  these  were  eaten  the  younger  child  became 
suddenlv  ill  and  died,  while  the  other  succumbed  two  days  afterwards 
{B.  M.  J.,  1882,  2,  p.  26). 


Poisoning  by  Solanum  (sp.  var.). 

Source  and  Method  of  Occurrence.— There  are  two  species 
of  this  plant :  the  Solanum  dulcamara,  Bitter-sioeet,  or  Woody  Night- 
shade, which  has  a  purple  flower  and  bears  red  berries  ;  and  the 
Solanum  nigrum,  or  Garden  Nightshade,  with  a  white  flower  and  black 
berries.  The  active  principle  solanine,  on  which  the  poisonous 
properties  of  both  species  depend,  varies  in  proportion  at  different 
seasons  of  the  year.  Solanine  is  an  alkaloid  which  needs  further 
investigation,  and  is  perhaps  a  mixture  of  alkaloids.  In  one  instance  a 
decoction  of  the  plant  is  said  to  have  produced  in  a  man  dimness  of 
sight,  giddiness,  and  trembling  of  the  limbs,  symptoms  which  soon 
disappeared  under  slight  treatment.  (For  a  case  of  poisoning  by  the 
decoction  see  Med.  Gaz.,  vol.  46,  p.  548.) 

The  berries  of  the  Solanum  nigrum,  in  one  instance  at  least,  pro- 
duced serious  effects  in  three  children  who  had  eaten  them.  They 
complained  of  headache,  giddiness,  sickness,  colic,  and  tenesmus. 
There  was  copious  vomiting  of  a  greenish- coloured  matter,  with  thirst, 
dilated  pupils,  stertorous  breathing,  convulsions,  and  tetanic  stiffness  ot 
the  limbs.    One  child  died  in  the  acute  stage  ;  the  others  died 
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apparently  from  secondary  consequenceB  during  treatment  (Orfila, 
op.  cit,  4th  ed.,  2,  273).  From  three  to  four  herries  of  tliis  plant  have 
been  found  to  produce  sleep.  In  1863,  the  red  berries  of  the  Woody 
Nightshade  are  stated  to  have  caused  the  death  of  a  boy,  set.  4,  under 
the  following  circumstances.  He  had  eaten  some  of  the  berries,  and 
at  first  did  not  appear  to  suffer  from  them ;  but  eleven  hours  after- 
wards he  was  attacked  with  vomiting,  purging,  and  convulsions,  which 
continued  throughout  the  day,  the  child  being  insensible  in  the 
intervals.  He  died  convulsed  in  about  twenty-four  hours.  The 
vomited  matters  were  of  a  dark  greenish  colour  and  of  a  bilious 
character.  Other  children  had  partaken  of  the  berries  at  the  same 
time ;  but  among  these  one  only  suffered  slightly  (Lancet,  1856,  1, 
p.  715).  In  1892,  a  death  was  recorded  from  eating  these  berries, 
which,  however,  were  not  clearly  identified  {Pharm.  Jour.,  August  13th, 
1892,  p.  139). 

Case. — The  following  seems  to  be  doubtfull}^  a  case  of  poisoning 
by  solanum,  for  the  berries  of  the  Ai'um  maculatum  are  distinctly 
"  noxious." 

At  Northfield  on  August  23vd,  1899,  an  inquest  was  held  on  a  boy  and  girl  set. 
3  and  6  respectively.  The  children,  who  had  heen  playing  in  an  adjoining  hayfield 
imder  a  broiling  sun  dui'ing  the  day,  became  ill  shortly  after  being  put  to  bed,  and 
died  within  an  horn*  or  two  of  each  other  early  on  the  following  morning,  seven 
houi's  after  eating  the  berries.  The  opinion  expressed  by  Dr.  Bert  Jordan  at  the 
inquest,  that  death  had  resulted  through  the  children  eating  some  poisonous  berries, 
led  the  jury  to  desire  an  analysis  of  the  contents  of  their  stomachs,  and  the  inquiry 
was  accordingly  adjourned  for  that  pui'pose.  The  analysis  had  been  made  by  th& 
county  analyst  (Mr.  Cecil  Cooke  Duncan),  who  reported  that  amongst  the  contents 
of  the  girl's  stomach  he  found  blackberry,  goosebeiTy,  currant,  and  green  pea 
berries,  a  berry  and  seed  of  the  Arum  maculatum  (the  cuckoopint),  and  a  berry  and 
seed  of  the  common  nightshade.  The  nightshade  berries  contain  two  alkaloid 
poisons,  atropine  (belladonna)  and  solanine,  and  he  found  evidence  of  the  presence 
of  both.  The  cuckoopint  berries  belonged  to  a  class  of  acrid  irritants  which  had 
not  yet  been  accurately  investigated,  but  they  were  extremely  poisonous.  He 
foiind  similar  berries  in  the  contents  of  the  boy's  stomach,  and  detected  the  same 
alkaloid  poisons  and  the  acrid  irritant  berry  of  the  cuckoopint.  There  was  a 
sufficient  quantity  of  each  of  the  poisons  present  to  cause  death,  and  that  of  the 
cuckoopint  would  produce  great  suffering. 


Potato  Poisoning. 

The  potato  is  too  well  known  as  a  domestic  vegetable  to  need  any 
description,  but  it  is  not  so  well  known  that  this  edible  tuber  is  the 
product  of  a  plant  in  all  parts  of  which  a  very  poisonous  alkaloid  exists. 
The  plant  is  a  solanum,  and  the  alkaloid  solanine  is  to  be  found  in  tlie*^ 
flowers,  stems,  seed,  and  even  in  the  "peel"  of  the  potato  itself. 

Cases  of  poisoning  by  this  means  are  very  rare  indeed,  but  the 
folio wmg  suspicious  case  deserves  to  be  put  on  record.  It  is  contained 
m  a  letter  from  F.  Walhs  Stoddart,  Public  Analyst,  Bristol  to  Sir 
Thomas  Stevenson,  dated  August  27th,  1902,  and  runs  as  follows  :— 

_     '  '  Two  children  in  succession  died  in  one  house  after  a  short  illness    The  fii-st  was 

in  extremisjhen  seen,  and,  as  the  post-mortem  revealed  nothing,  was  decided  bv  the 

medical  attendant  to  have  died  of  'ptomaine  poisoning.'    However  when  the 

second  case  occun;ed  suspicion  arose,  and  an  analysis  was  ordered.    Th^  symptoms 

were  very  indefinite-some  vomitmg,  history  of  one  or  two  convulsions'^  geneml 

sort  of  collapse,  and  failure  of  the  heart.    I  was  told  'one  pupil  was  sStlv 

dilated,'  whatever  that  means.   The  viscera  were  very  carefully  remoTed,  and  the- 
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stomach  and  intestines  opened  by  me  in  presence  of  the  doctor.  There  was  a  little 
dili'use  reddening  of  the  lesser  curvature  of  the  stomach,  and  an  injected  condition 
of  the  lower  larle  bowel,  which  last,  I  think,  was  caused  by  the  tube  of  a  synngo 
used  to  wash  out  the  bowel  dui-ing  life.  There  was  no  solid  matter  whatever,  bu 
the  whofe  mucous  surface  was  coated  with  what  I  found  to  bo  a  sort  of  emulsion  of 
onnfm-  oil  a  dose  of  which  had  been  given.  I  received,  however  also  some 
indigested  matters  washed  out  of  the  rectum  before  denth,  and  described  to  me  as 
Soosfberry  Sins.  There  were  some  of  these,  also  pips,  etc.,  but  most  of  the  pieces 
^ere  potato  skin  and  thin  flat  slices  of  the  starchy  tissue  such  as  is  removed  in 
neeling  There  was  evidence  also  of  some  germination  m  one  of  the  eyes.  I 
could  find  absolutely  no  poison  except  a  little  of  our  old  friend  copper  in  the  hyer, 
and  gave  a  very  guarded  opinion  that  death  was  probably  duo  to  solanme  poisonrng, 
lie  to  eating  /aw  potato  peel ;  but  I  feel  very  far  from  confident  about  it. 

On  tho  occurrence  of  solanine  in  the  potato  as  described  in  Kunkel's 
"  Vergittung  "  Mr.  Stoddart  remarks  :— 

"The  large  increase  in  solanine  in  '  bad'  potatoes  is  odd.  The  fact  that  the  alkaloid 
occurs  i^  Qufntity  in  the  tissue  immediately  under  the  skin  is  of  special  interest  to 
occurs  in  quantity  lu  u  portion  of  the  '  peel,'  was  present  in  large 

iny  case,  as  this  part,  the  ™®  P°;^^^^^ 

^rrtnils  ^eemsrcoZon  s^pto^^  Potato,  though  doubtfully 

cwX£S,XTanTe"Tn^he^^^^^^^^ 

slightly  dilated,'  but  that  is  not  very  definite  to  my  mmd. 

On  this  case  the  Lancet,  2.  1902,  p.  693,  thus  comments :- 
"  It  is  undoubtedly  the  case  that  there  is  a  time  when  the  potato  may 
contain  an  important  quantity  of  poison,  and  this  appears  to  be  when  the 
tuber  has  began  to  germinate  and  to  shrivel.  In  that  case  the  so  anine 
has  been  found  chiefly  in  the  peel  and  at  the  root  of  the  eyes  or  shoots^ 
t  int:?esLg  accoui-lt  of  the  symptoms  V^o^M  .^^^^l^;^^^^^^^ 

SiJ^  pottle,  beii^—^ 

A        +1,^.  tli^rd  Rtape  there  was  a  swollen  state  oi  tne  mubcieb  ui 

recorded  recently  need  give  ^o/«u^^^^^  Th  poison,  however, 
poisonous  potato  ^^^^y^^^Ve  yeHn  veTy  small  quantity,  but  this 
probably  occurs  normally  in  the  ^^^^^^r^^  P  ,  sprouting,  shrivelled, 
quantity  may  increase  to  a  PO^^^^-^^^ri^tim?^  and  eyes, 

or  diseased  potato,  and  then  most  of  it  ^«  ^^^^^^^^^^^^  they  are 

In  any  case  diseased  potatoes  ^y«"l^^^^^^\^  .^^^"^I'Jd  L  g^'eater  when 
generally  discoloured.    The  risk   0^.^^°''^'^,'  "J"^",'  iacket." 
fuch  a  potato  is  eaten  with,  as  it  is 

" The methodsof  determining  solanme  m P°*^^«^X^^^  no-  case 

by  Professor  Schmiedeberg  -^^^^^^  d^scdb'd  X  '  quantity 

of  poisoning  by  potatoes  has  ^^^^^f^^.^.^^f^^^^Xi^^^  been  found  on 
of  solanine  sufficient  to  f'^^^^.^'f^^J^^'^^^^  laboratory  of 
chemical  analysis  ^^^^^Sif  has  refent^  in  the 

the  Army  Medical  Academy  of  Berbn,  has  lecenuy  p 
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Deutsche  Medicinische  Wochenschrift  a  series  of  cases  occurring  in  a 
regiment  of  the  garrison  of  this  city.  Between  May  29th  and  June  1st 
fifty-six  men  of  this  regiment  were  reported  ill,  the  symptoms  being  those 
of  acute  gastro-enteritis.  The  disease  began  with  a  rise  of  temperature 
to  38°  or  39-5°  0.  (100-4°  or  103°  F.),  headache,  colic,  diarrhoea,  and 
general  debility.  In  some  cases  there  was  vomiting,  in  others  nausea 
only ;  several  fainted,  and  one  man  was  seized  with  convulsions.  The 
majority  were  drowsy  and  apathetic  ;  on  the  following  day  their  cou- 
junctivie  were  yellow,  and  in  one  case  there  was  general  jaundice.  A 
number  of  patients  complained  of  a  feeling  of  tickling  in  the  throat, 
the  mucous  membrane  of  which  was  slightly  swollen.  Other  complica- 
tions were  herpes  labialis  and  salivation.  There  was  no  mydriasis.  The 
fever  continued  till  the  third  day.  There  were  from  four  to  six  motions 
of  the  bowels  each  day,  the  fseces  being  diarrhoeal  in  character  and 
containing  pieces  of  undigested  plums  which  had  formed  part  of  the 
men's  dinner,  but  no  potatoes.  In  two  cases  the  fever  reappeared  after 
two  days,  but  after  one  or  two  days  the  temperature  became  normal 
again.  The  men  were  kept  in  bed  and  were  treated  with  abdominal 
wet  packs,  three-decigramme  (four  and  a  half  grains)  doses  of  calomel, 
and  afterwards  with  laudanum.  Nearly  all  recovered  in  a  few  days. 
It  was  found  that  on  May  29th,  being  Whit- Sunday,  a  portion  of  their 
dinner  had  consisted  of  plums  and  potatoes,  the  potatoes  having  been 
quite  recently  supplied  to  the  kitchen  of  the  company.  The  plums 
proved  to  be  normal,  and  the  potatoes  were  therefore  carefully  examined. 
They  were  large  white,  round  ones,  comparatively  few  of  which  had 
sprouted.  They  had  been  boiled  for  twenty-five  minutes.  On  chemical 
analysis  of  the  potatoes  solanine  was  found  to  the  extent  of  0'38  part 
per  1,000  in  the  boiled  and  0"24  part  per  1,000  in  the  raw.  On  an 
average  every  man  who  fell  ill  had  0*3  gramme  (four  and  a  half  grains) 
of  solanine,  a  quantity  sufficient  to  produce  toxic  effects.  The  rest  of 
the  potatoes  were,  of  course,  not  used ;  and  accordinglj!^  no  other  cases 
of  poisoning  occurred  "  {Lancet,  2,  1899,  p.  1654). 

Poisoning  by  Steychnos  nux  Vomica. 

Source  and  Method  of  Occurrence. — The  plant  StrycJmos 
nux  Vomica,  from  which  the  seeds  are  obtained  and  imported,  is  not 
a  native  of  this  country.  The  seeds  are  well  known  as  flat  round 
kernels  about  the  size  of  a  shilling,  covered  with  radiating  silky 
fibres,  and  slightly  raised  in  the  centre.  They  are  of  a  light  brown 
colour,  very  hard,  tough,  and  difficult  to  pulverise.  The  powder 
is  of  a  grey-brown  colour,  like  that  of  liquorice  or  jalap.  It  is  some- 
times met  with  in  a  coarsely  rasped  state ;  it  has  an  intensely  bitter 
taste.  It  owes  its  poisonous  properties  to  the  presence  of  the  alkaloid 
strychnine  or  strychnia,  to  the  extent  of  about  1  per  cent.,  associated 
with  another  alkaloid  named  hrucine  or  brucia,  of  similar  but  feebler 
poisonous  properties,  in  a  somewhat  higher  percentage.  The  average 
yield  of  the  two  alkaloids  is  about  3  per  cent.  Strychnine  itself 
has  a  very  bitter  taste  even  in  very  small  quantity  ;  but  as  it  destroys 
life  in  a  small  dose,  and  it  may  be  given  in  the  form  of  pills,  or  pro- 
fessedly administered  as  quinine  or  other  medicine,  it  offers  every 
facility  for  criminal  administration.     The  free  sale  of  vermin-killers 
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containing  strychnine  affords  facilities  for  poisoning  by  this  alkaloid. 
Fellowes*  "  Compound  Syrup  of  Hypophosphites,"  a  proprietary 
preparation,  contains  strychnine.  Each  fluid  drachm — the  ordinary 
dose — is  stated  to  contain  xe^th  of  a  grain  of  strychnine.  Easton's 
"  Syrup  "  also  contains  strychnine — ^nd  of  a  grain  per  fluid  drachm. 

The  pharmacopceial  preparations  of  nux  vomica  and  strychnine 
are  : — Of  nux  vomica  itself,  liquid  extract  (one  and  a  half  grains  in  110 
minims),  dose  one  to  three  minims,  a  dry  extract  (5  per  cent,  strychnine), 
dose  one  quarter  to  one  grain,  and  the  tincture  (one  quarter  grain  in 
110  minims)  dose  five  to  fifteen  minims ;  of  the  alkaloid  tlie  only 
preparation  is  the  liquor  strych.  hydrochlor.  (one  grain  in  110  minims), 
dose  two  to  eight  minims. 

Strychnine  may  he  accidentally  mixed  with  ordinary  medicaments. 
In  1891,  two  adults  died  at  intervals  of  several  weeks  after  the  purchase 
in  London  of  Epsom  salts  at  a  particular  shop  ;  and  in  each  case  it  was 
ascertained  that  death  was  due  to  strychnine. 

In  1888,  a  gardener  murdered  his  wife  and  son  by  means  of  pills 
containing  strychnine,  substituted  for  ordinary  purgative  pills  {R.  v. 
Boivles,  C.  C.  C,  January,  1888).  Sir  Thomas  Stevenson  has  known 
extract  of  nux  vomica  sold  and  taken  in  mistake  for  extract  of 
sarsaparilla  with  fatal  result. 

Strychnine  is  a  scheduled  poison  under  the  Act.    Although  it  is 
thus  rendered  difficult  to  procure  strychnine  at  a  druggist's  shop,  it  is 
extensively  sold  to  the  public,  under  the  name  of  vermin  killers,  in 
threepenny  and  sixpenny  packets.  Butler's  "  Vermin  Killer  "  consists  of 
a  mixture  of  flour,  soot,  and  strychnine.    The  author  found  the  six- 
penny packet  to  weigh  about  a  drachm,  and  to  contain  from  two  to 
three  grains  of  strychnine.    As  the  poison  is  mechanically  mixed  with 
the  other  ingredients,  and  is  manufactured  on  a  large  scale,  the  pro- 
portion of  strychnine  is  liable  to  variation.    By  the  aid  of  a  lens,  the 
poison  may  he  sometimes  seen  scattered  in  white  particles  through 
the  coloured  powder.    The  threepenny  packet  contains  about  half  the 
quantity  of  strychnine,  but,  as  it  will  be  seen,  this  is  quite  sufficient  to 
destroy  the  life  of  an  adult.    In  place  of  soot,  Prussian  blue  is  sometimes 
used  as  a  colouring  substance.    Sir  Thomas  Stevenson  has  found  two 
kinds  of  Butler's  "  Vermin  KiUer  "  in  commerce  :  in  one  the  poisonous 
ingredient  is  carbonate  of  barium  (carbonate  of  baryta),  and  m  the 
other  strychnine.    A  sixpenny  packet  of  the  latter  weighed  forty-two 
grains,  and  yielded  two  gi-ains  and  a  quarter  of  strychnine.  Another 
sixpenny  packet  weighed  sixty-two  grains,  and  contained  one  gram  and 
three-quarters  of  strychnine.    Battle's  "  Vermin  Killer    is  a  powder 
similar  to  that  of  Butler,  containing  a  fatal  proportion  of  strychnine 
as  it  is  sold  in  packets.     These  powders  are  a  fertile  source  ot 
poisoning  either  through  accident  or  design. 

In  R.  y.  VampMv  (Lincoln  Autumn  Ass.,  1862),  it  was  proved  that  the  P™r 
a  girl  under  thirteen  years  of  age,  had  pm-chased  one  of  these  powders  at  a  village 
shop  and  had  destroyed  her  master's  infant  with  it. 

There  was  also  reason  to  believe  that  this  girl  had  destroyed^two 
infants  by  similar  poisons  in  two  other  families  where  she  had  acted  as 
nurse.  They  had  all  died  suddenly  in  fits.  A  similar  powder  purchased 
for  threepence  at  the  same  shop  consisted  of  about  thirteen  grains  ot 
flour  coloured  with  Prussian  blue  and  mixed  with  three-quarters  ol  a 
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grain  of  strychnine.    Another  Battle's  powder,  purchased  in  London 
for  threepence,  weighed,  like  this,  about  thirteen  grains,  and  a  sixpenny 
packet  weighed  tw'enty-three  grains.    Sir  Thomas  Stevenson  found  a 
threepenny  packet  of  Battle's  "Vermin  Killer  "  to  weigh  thirteen  grams, 
and  to  contain  one  grain  and  a  half  of  strychnine ;  and  a  sixpenny 
packet  weighed  twenty-four  grains,  and  contained  three  grains  and  a 
half  of  strychnine.      These  vermin  killers  have  caused  death  in 
numberless  instances.    A  few  years  ago  the  facility  with  which  these 
poisons  were  sold  to  the  public  by  grocers,  oilmen,  and  others,  led  to 
their  being  scheduled  under  the  Pharmacy  Act,  1868,  so  that  they 
can  now  only  be  legally  procured  from  registered  chemists  and  druggists, 
and  with  registration  of  the  sale  in  a  "Poisons  Book"  kept  for  the 
purpose.    It  would  be  easy  to  add  many  fatal  cases  which  have  faUen 
within  our  own  knowledge  ;  but  they  present  nothing  out  of  the  usual 
course.    The  persons  have  all  died  under  the  ordinary  symptoms  ot 
poisoning  by  strychnine,  in  a  well-marked  form.    Some  cases  of 
recovery  are  reported.    In  1859,  a  man  recovered  after  taking  a 
whole  packet  containing  nearly  three  grains  of  strychnine  (Edm. 
Month.  Jour.,  1859,  vol.  2,  p.  607)  ;  and  in  1860,  Part  met  with  an 
instance  of  recovery  in  which  a  gu-1  took  half  a  packet.    In  these  cases 
the  favourable  results  were  probably  due  to  vomiting  excited  by 
emetics.    In  1891,  thirty  deaths  were  registered  in  England  and 
Wales  from  strychnine  and  vermin  killers  containing  strychnine.  In 
1901,  ten  accidental  and  nineteen  suicidal  deaths  were  attributed  to 
strychnine,  but  it  was  not  recorded  as  being  used  homicidally  in  that 
year. 

Gibson's  fmA.  Hunter's*'  Vermin  Killers''  (blue)  are  similar  prepara- 
tions; Wiggin's  "  Vermin  Killer  "  (pink)  is  a  weaker  powder. 

In  April,  1904,  at  Barrow,  a  child  found  a  box  of  pills  made  up  to 
contain  the  dose  of  a  drachm  of  Easton's  "  Syrup."  Of  these  he  ate 
ten,  and  soon  died  in  convulsions.  This  is  a  very  typical  case  of  (a)  the 
dangers  of  disguising  nauseous  drugs  by  modern  pharmacj'-,  and  (b)  the 
common  carelessness  with  which  potent  drugs  are  left  about. 

Sir  Thos.  Stevenson  has  known  strychnine  to  be  administered 
criminally  in  cocoa,  and  also  in  eggs,  in  tea,  and  on  bread-and-butter. 

Toxicity  and  Fatal  Dose. — The  medicinal  dose  of  strychnine  for 
an  adult  ranges  from  one-sixtieth  to  one-fifteenth  of  a  grain.  The 
tliirtieth  of  a  grain  is  an  average  dose.    This  quantity  has  operated 
as  a  poison  on  a  child.    It  caused  the  death  of  a  child  between  two 
and  three  years  of  age  in  four  hours.    Three-quarters  of  a  grain  killed 
a  child,  aet.  7^,  in  half  an  hour  ("  Ann.  d'Hyg.,"  1861,  1, 183).    In  two 
cases  of  adults,  in  each  of  which  a  quarter  of  a  grain  had  been  taken 
by  mistake,  the  patients  recovered  only  under  early  treatment  {Lancet, 
1856,  pp.  107,  117).    The  smallest  fatal  dose  in  an  adult  was  in  the 
case  of  Dr.  Warner.    Half  a  grain  of  the  sulphate  of  strychnine  here 
destroyed  Hfe  ("  On  Poisoning  by  Strychnia,"  pp.  138,  189).  So 
powerful  are  the  effects  of  this  drug  in  certain  cases,  that  ordinary 
medicinal  doses  can  scarcely  be  borne.    A  gentleman  took  one- 
twentieth  of  a  grain  of  strychnine  in  six  doses  during  a  period  of  two  or 
three  days.    Severe  fits  of  tetanus  occurred,  although  half  a  grain  had 
not  been  taken  altogether.    It  is  probable  in  such  cases  that  elimina- 
tion is  either  arrested  or  imperfectly  performed  {vide  pp.  338  et  seq.). 
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Tweedie  prescribed  pills  for  a  gentleman  each  containing  one-fifteenth 
of  a  grain  of  strychnine.  He  took  altogether  five  of  them,  or  one-thii-d 
of  a  grain,  at  intervals.  The  patient  was  seized  with  alarming  tetanic 
convulsions,  continuing  for  some  time.  There  was  also  opisthotonos 
of  a  severe  kind.  He  slowly  recovered.  In  two  cases  Sir  Thomas 
Stevenson  has  found  doses  of  one-twelfth  and  one- fifteenth  of  a  grain  of 
strychnine  to  produce  tetanic  convulsions.  A  fatal  dose  of  strychnine 
for  an  adult  ma)'  be  assigned  at  from  half  a  grain  to  two  grains, 
although  it  has  been  stated  that  in  America  deaths  have  resulted  from 
one-quarter  of  a  grain.  This  statement  Sir  Thomas  Stevenson  has 
been  unable  to  verifj^  by  reference  to  actual  cases. 

As  in  other  cases  of  poisoning,  many  recoveries  have  taken  place, 
even  after  large  doses  of  strychnine  have  been  taken.  There  are 
several  instances  on  record  in  which  persons  have  recovered  after  taking 
one  gram  or  more.  A  case  of  recovery  from  two  to  three  grains  is 
reported  {Lancet,  1861,  2,  p.  169).  A  girl  recovei-ed  in  six  or  seven 
hours  from  a  dose  oifour  grains  of  strychnine  {ibid.,  1868,  1,  p.  54). 
When  first  seen,  she  was  sensible,  and  while  talking  was  suddenly  seized 
with  the  usual  tetanic  symptoms — opisthotonos,  concave  contraction  of 
the  hands  and  feet,  the  muscles  rigid,  the  eyes  natural,  the  pulsations 
of  the  heart  considerably  increased,  the  respiration  difficult,  and  great 
i'ear  of  death.  She  had  only  three  paroxysms,  and  to  this  probably 
her  recovery  was  due,  as  her  system  was  not  exhausted  by  severe  and 
frequent  convulsive  attacks.  There  is  an  instance  reported  in  which 
a  person  is  said  to  have  recovered  from  a  dose  of  seven  grains  of 
strychnine  {Med.  Gaz.,  vol.  41,  p.  805),  and  one  in  which  recovery  took 
place  under  treatment  after  the  taking  of  twenty  grains  of  sulphate  of 
strychnine  {B.  M.  J.,  1892,  2,  p.  179).  In  reference  to  this  alleged 
recovery  from  large  doses,  it  may  be  a  question  whether  the  strychnine 
was  not  mixed  with  some  other  substance,  whereby  its  poisonous 
properties  were  weakened.  Instances  of  recoA^ery  from  doses  of  above 
one  or  two  grains  must  be  regarded  as  exceptional. 

With  respect  to  mtx  vomica,  three  grains  of  the  alcohohc  extract 
have  destroyed  life.  The  smallest  fatal  dose  of  the  powder  was  in  a 
case  reported  by  Hoffmann,  and  quoted  by  Christison,  also  by  Trail 
("  Outlines,"  p.  187).  Thirty  grains  of  the  powder,  given  in  two  doses 
of  fifteen  grains  each,  proved  fatal.  The  poison  was  given  by  mistake 
for  bark  to  a  patient  labouring  under  quartan  fever.  This  is 
about  equivalent  to  the  weight  of  one  full-sized  seed,  and  to  only 
one-third  of  a  grain  of  strychnine.  The  dose  of  nux  vomica  requu-ed 
to  destroy  life  became  of  some  importance  in  R.  v.  Wren  (Wmchester 
Spring  Ass  1851).  The  prisoner  was  convicted  of  an  attempt  to 
administer  this  poison  in  milk;  the  quantity  separated  from  the  milk 
amounted  to  forty- seven  gi-ains,  which  was  above  a  fatal  dose,  ilie 
intense  bitterness  which  the  nux  vomica  gave  to  the  milk  led  to 
detection.  A  female  recovered  after  taking  two  drachms  of  nux 
vomica  {Lancet,  1849,  2,  p.  680). 

Duration— The  time  at  which  the  symptoms  commence  appears  trom 
the  recorded  cases  to  be  subject  to  great  variation.  In  poisoning  by  nux 
vomica  the  symptoms  generally  appear  more  slowly  than  m  poisomng  by 
strychnine,  idde  pp.  883  et  seq.  Until  they  set  in  the  patient  is  capable  ol 
walking,  talking,  and  going  through  his  or  her  usual  occupations,   in  one 
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case  a  man  swallowed  about  800  grains  of  n^^^^^  ^y-p^^^^^ 
appeared  for  two  ^ours^    He  then  died  ap  dl   m^^^         ^.^^^  .^^^ 
fit  ("  Ann.  d'Hyg.,    1861,  2,  481  .    Un  an         ^        ^.inutes.  In 
strychnine  the  symptoms  appear  m     ^^J^;//?.  7^' ^  d'llyg.,"  1861, 
one  case  convulsions  came  on  m  five  1850,  2, 

1,  183).    In  two  cases  at  least  an  1-.^^^;.  ^1^,,^^^  P^^^^  S     In  a  case 
p.  259;  "On  Poisoning  hy  Strychnia     1856)   i^.  189^  ^^^^ 
which  occurred  to  Lawrie  and  Cowan,  in  185^,       l^Zh  two  hours 
elapsed.    In  1848,  Anderson  met  with  an  distance  in 
and  a  /.aZ/ elapsed  before  the  appearance  oi  ^^^^P^^^^^^^^^^J^^Xw^^^ 
Rtrvchnia  "  V  42).    The  longest  interval  recorded  was  m  tne  lo^^o^^V.^ 
ca  i --A  boy,  .et  12,  swallowed  a  pill  containing  three  grains  of  strych- 
Ze     No  s  -mptom  appeared  for  three  hours  ;  they  then  set  m,  m  the 
sual  way,  and\leath  toJk  place  in  ten  minutes.    It  was  prove^^^^^^^ 
the  pill  taken  contained  three  grains  of  strychnine,  ^ith  i^u^^^^^^^^^^ 
The  pills  had  been  prepared  eight  months  P^^^^^^^  J  .^^^^^^ 
of  poisoning  dogs;  hence  they  were  hard  and  would  undeigo  only  a 
slow  solution  in  the  stomach  {Lancet,  1861,^,  p.  4bu;. 

The  form  in  which  the  poison  is  admmistered  or  applied  has  a 
considerable  influence  on  the  time  at  which  the  ^y^f'^^l'^^^^Z^.l 
Thus  when  strychnine  is  given  m  pills,  especially  if,  as  m  the  above 
ca  e  they  are  hard,  the  symptoms  are  much  longer  m  appearing  than 
wheA  the  poison  is  taken  in  solution.  Savory  gave  to  a  dog  two  bread 
pills,  each  containing  one  quarter  of  a  grain  of  strychnine  No  symptoms 
■  oi  poisoning  had  occurred  at  the  end  of  two  hours,  but  the  animal  was 
found  dead  a  short  time  afterwards.  When  strychnine  was  given  in 
solution  the  symptoms  soon  appeared,  and  death  took  place  mpidly 
{Lancet,  1863,  1,  pp.  515,  548).  This  fact  connected  with  the  absorp- 
tion  of  this  poison  has  been  ignored  {R.  v.  Palmer,  C.  O.  O.,  Ib5b). 
Palmer  gave  to  the  deceased.  Cook,  two  pills  supposed  to  contain 
strychnine.  No  symptoms  were  observed  for  an  hour  and  a  quarter. 
More  than  one  expert  deposed  that  this  interval  rendered  it 
impossible  that  the  symptoms  could  have  been  caused  by  strychnine. 
The  above-mentioned  cases  will  show  that  this  opinion  was  m  conflict 
Avith  ascertained  facts. 

If  the  poison  is  applied  hypodermically  or  on  an  ulcerated  or 
diseased  surface,  or  even  a  healthy  mucous  surface,  absorption  may 
take  place  rapidly,  and  the  interval  for  the  production  of  symptoms 
is  then  proportionately  short. 

Schuler  relates  a  case  of  amaurosis  in  which  about  the  twelfth  part  of  a  grain- 
of  strychnine  was  introduced  into  the  pmictum  lachiymale  at  the  corner  of  the  eye. 
Three  or  four  minutes  had  not  elapsed  when  symptoms  of  poisoning  appeared. 
There  were  convulsive  respirations,  violent  tetanic  shocks,  and  the  P^^^^^nt 
appeared  about  to  die.  However,  the  symptoms  passed  off,  and  he  recovered  {Med. 
Times  and  Oaz.,  1861,  2,  p.  67). 

Period  at  ivhich  Death  takes  place. — In  fatal  cases  death  generally 
takes  place  within  two  hours  after  the  swallowing  of  the  strychnine. 
In  the  case  of  "Warner  the  symptoms  commenced  in  five  minutes,  and 
he  was  dead  in  about  eighteen  minutes.  On  the  other  hand,  in  the 
case  of  J.  P.  Cook  the  symptoms  did  not  commence  until  fifty-five 
minutes  after  the  poison  was  taken,  but  the  case  terminated  fatally  in 
twenty  minutes  after  their  commencement.    In  1870,  two  deaths  are 
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reported  to  have  occurred  at  Ypres,  in  Belgium,  in  which  strychnine 
proved  more  rapidly  fatal  than  in  the  case  of  Warner  or  Cook.  M. 
Merghelynk  took  in  pills  seven  grains  and  a  half  of  wliat  he  supposed 
to  he  hydrochlorate  of  quinine.  Violent  convulsions  came  on,  and  he 
died  in  a  quarter  of  an  hour.  His  wife,  not  suspecting  anything  wrong, 
took  a  similar  dose  and  died  in  ten  minutes.  A  pill  containing  a  grain 
and  a  half  was  given  to  a  dog,  which  died  under  the  usual  symptoms  of 
poisoning  hy  strychnine.  The  supposed  hydrochlorate  of  quinine  was 
then  examined,  and  it  was  found  to  be  largely  mixed  with  strychnine. 
The  case  of  Madame  Merghelynk  is,  with  one  exception,  the  most  rapid 
on  record.  Gray  refers  to  a  case  which  proved  fatal  in  five  minutes 
("  Strychnine,"  1872,  p.  55).  One  of  the  longest  cases  for  duration  was 
that  of  an  adult,  who  died  in  six  hours  from  a  dose  of  three  grains 
of  strychnine  (Guy's  Hosp.  Eep.,  1857,  p.  483).  Some  years  ago  the 
editor  had  an  accidental  case  under  his  care  (it  was  undoubted  strych- 
nine poisoning  originally)  ;  the  girl  recovered  from  the  definite  symp- 
toms of  the  strychnine,  but  died  tivo  days  later,  apparently  from 
exhaustion  ("  Lond.  Hosp.  Case  Records,"  1894).  In  1876,  a  case  was 
tried  {R.  v.  Silas  Barloiv,  alias  Silas  Smith,  C.  C.  C,  November,  1876) 
in  which  the  prisoner  was  convicted  for  the  murder  hy  means  of  strych- 
nine of  a  woman  with  whom  he  cohabited.  The  poison  was  adminis- 
tered in  the  form  of  vermin  killer,  given  in  decoction  of  sarsaparilla. 
The  woman  lived  about  five  hours  and  three-quarters  after  taking  the 
poison.  No  strj'chnine  was  found  in  the  body  of  the  deceased 
{Pharm.  Jour.,  December  2nd,  1876,  p.  467).  Clover  survived  about 
six  hours.  In  1893,  at  Warialda,  in  Australia,  a  man  took  on 
an  empty  stomach  about  seven  or  eight  grains  of  strychnine ;  he 
lived  for  nine  clear  hours.  Symptoms  began  within  fifteen  minutes. 
Under  treatment  by  washing  out  the  stomach  and  administering  chloral 
and  chloroform,  convulsions  subsided  for  over  four  hours,  and  then 
returned  and  proved  fatal  at  the  time  stated.  The  case  was  recorded 
by  Dr.  J.  T.  Heniy,  medical  officer  of  the  Warialda  Hospital,  where 
the  victim  was  treated,  and  he  remarks  that  the  usual  assumption  that,  if 
a  patient  lives  four  hours  after  poisoning  by  strychnine,  he  is  practically 
safe,  was  not  borne  out  in  the  case. 

In  poisoning  by  nu^  vomica,  death  usually  occurs  within  two  hours  ; 
but  Christison  mentions  a  case  in  which  a  man  died  in  Jifteen  minutes 
after  taking  a  dose  {op.  cit.  p.  898).  This  is  probably  the  shortest 
period  known. 

Symptoms. — At  a  variable  interval  (above)  after  taking  either  nux 
vomica  or  strychnine  in  a  poisonous  dose,  the  patient  experiences  a  sense 
of  uneasiness  and  restlessness,  accompanied  by  a  feeling  of  impendmg 
suffocation,  and  not  infrequently  by  a  sense  of  impending  calamity  or 
death.  There  is  a  shuddering  or  a  trembling  of  the  whole  frame,  with 
twitchings  and  jerkings  of  the  head  and  limbs.  Tetanic  convulsions 
then  commence  suddenly  with  great  violence,  and  nearly  all  the 
muscles  of  the  body  are  simultaneously  affected.  The  limbs  are 
stretched  out  involuntarily,  the  hands  are  clenched,  the  head  after 
some  convulsive  jerkings  is  bent  backwards,  and  the  whole  of  the  body 
becomes  as  stiff  as  a  board.  As  the  convulsions  increase  in  frequency 
and  severity  the  body  assumes  a  bow-like  form  (opisthotonos),  being 
arched  in  the  back  and  resting  on  the  head  and  heels.    The  head  is 


POISONING  BY  STRYCHNINE. 


809 


firmly  bent  backwards,  and  the  soles  of  the  /^•^,,|";^^,^^'^;^,"^' 
arched  and  everted,  the  legs  sometnnes  separated.    Ihe  abdomen 
is   hard   and   tense,  and  the   chest  spasmodically   fixed,  so  that 
respiration  is  arrested.    The  face  assumes  a  dusky  hvid,  or  congested 
appearance,  with  a  drawn,  wild,  or  anxious  aspect ;  the  eyeballs  aie 
Imminent  and  staring,  and  the  Hps  are  livid.    The  intellect  is  clear 
and  the  sufferings  during  this  violent  spasm  of  the  voluntary  muscles 
are  severe.    The  patient  in  vain  seeks  for  relief  m  gasping  for  air  ana 
in  requiring  to  be  turned  over,  moved,  or  held.    The  muscles  ot  the 
lower  jaw  are  generally  the  last  to   be   affected   by   this  poison. 
The  jaw  is  not  always  fixed  during  a  paroxysm.    The  patient  can 
frequently  speak  and  swaUow,  and  great  thirst  has  been  observed 
among   the    symptoms.     In    some    cases   of   poisoning  by  nux 
vomica,  the  jaw  has  been  fixed  by  muscular  spasm,  which  has 
come  on  suddenly  in  full  intensity  with  tetanic  spasms  in  other 
muscles.    The  sudden  and  universal  convulsion  affecting  the  voluntary 
muscles  has  sometimes  been  so  violent  that  the  patient  has  been 
jerked  off  the  bed.    After  an  interval  of  half  a  minute  to  one  or  two 
minutes  the  convulsions  subside;  there  is  an  intermission.  The  patient 
feels  exhausted,  and  is  sometimes  bathed  in  perspiration.    It  has  been 
noticed  in  some  of  these  cases  that  the  pupils  during  the  paroxysms 
are  dilated,  while  in  the  intermission  they  are  contracted.    The  pulse 
during  the  spasms  is  so  quick  that  it  can  scarcely  be  counted.  Slight 
causes,  such  as  an  attempt  to  move,  a  sudden  noise,  a  draught  of  air, 
or  gently  touching  the  patient,  will  frequently  bring  on  a  recurrence  of 
the  convulsions.    In  cases  likely  to  prove  fatal  they  rapidly  succeed 
each  other,  and  increase  in  severity  and  duration,  until  at  length  the 
patient  dies  utterly  exhausted.    The  tetanic  symptoms  produced  by 
strychnine,  when  once  clearly  established,  progress  rapidly  either  to 
death  or  recovery.     The   patient  is   conscious,  and  the  mind  is 
commonly  clear  to  the  last.    He  has  a  strong  apprehension  of  death. 
As  a  general  statement  of  the  course  of  these  cases  of  poisoning,  within 
two  hours  from  the  commencement  of  the  symptoms  the  person  either 
dies  or  recovers,  according  to  the  severity  of  the  paroxysms  and  the 
strength  of  his  constitution.    Death  sometimes  takes  place  in  a 
paroxysm  {Lancet,  1861,  1,  p.  572).    The  temperature  of  the  body 
often  rises,  even  ten  degrees  above  the  normal  (vide  Vol.  I.,  "  Cooling 
of  the  Dead  Body"). 

Strychnine  poisoning  may  in  some  respects  resemble  tetanus.  The 
following  table  shows  the  chief  differences  : — 

Strychnine.  Tetanus. 

1.  Sudden  onset  in  previous  1.  Gradual  onset  with  some 
good  health.  premonitory  sj'mptoms  of  illness. 

2.  Does  not  commence  in,  nor  2.  Usually  commences  in,  and 
especially  affect,  the  jaw.  especially  affects,  the  lower  jaw. 

3.  Relaxation  between  the  fits  3.  Relaxation  between  the 
is  quite  complete.  spasms  never  quite  complete.  Some 

residual  stiffness  is  invariable. 

4.  Steadily  worse  or  (and)  4.  Progress  rarely  steadily  in 
steadily  better.  either  direction  unless  case  is  very 

severe  or  very  mild. 
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Treatment. — If  possible,  introduce  the  stomach  tube,  and  wash  out 
the  stomach.  The  administration  of  chloroform  may  enable  this  to  be 
done,  otherwise  an  emetic  should  be  given.  Spontaneous  vomiting 
does  not  usually  occur.  After  emptying  the  stomach  the  patient  may 
be  kept  under  the  influence  of  chloroform,  or  chloi-al  hydrate  may  be 
given.  A  striking  instance  of  the  value  of  chloral  hydrate  as  an 
antagonist  to  strychnine  is  afforded  by  a  case  related  by  Jones  (Lancet, 
1889).  A  man  swallowed  two  threepenny  packets  of  Battle's  "  Vermin 
Killer,"  which  produced  typical  symptoms  of  strychnine  poisoning  ;  the 
patient  did  not  vomit,  nor  was  the  stomach  emptied.  Twenty  grains 
of  chloral  hydrate  dissolved  in  water  were  injected  subcutaneously, 
followed  by  a  second  dose  of  twenty  grains,  and  subsequently  by  ten 
grains  more  ;  twenty  grains  were  also  given  by  the  mouth  as  soon  as 
the  patient  could  swallow  ;  recoverj'  took  place.  If  death  from  asphyxia 
appears  imminent  artificial  respiration  should  be  resorted  to  (Mann) 
{vide  also  case  p.  822). 

Post-mortem  Appearances. — Casper  states  that  in  December, 
1863,  he  made  a  careful  examination  of  the  body  of  a  man  (who  had 
destroyed  himself  with  strychnine)  with  a  view,  if  possible,  of  fixing 
the  special  appearances  produced  by  this  poison,  and  of  isolating  them 
from  those  casual  conditions  of  the  dead  body  which  have  been  wrongly 
described  as  characteristic  of  the  effects  of  strychnine. 

A  healthy  man,  set.  30,  swallowed  from  five  to  six  grains  of  stryclmiiie.  For 
about  an  hour  he  lay  in  his  room  quietly.  At  this  time  spasms  commenced,  and 
in  his  attempt  to  reach  a  window  he  fell  and  lost  all  power  of  moving  his  legs.  He 
was  not  seen  for  another  hour,  when  he  was  found  on  the  floor,  asking  for  water. 
In  attempting  to  raise  himself,  he  was  seized  with  tetanic  convulsions  affecting  the 
whole  of  his  muscles.  He  had  three  of  these  fits  in  a  severe  form,  and  died  in  the 
last,  thi-ee  houi-s  and  a  quarter  after  the  poison  was  taken.  During  the  spasms,  as 
well  as  in  the  intervals,  there  was  complete  consciousness. 

The  body  was  examined  forty-one  hours  after  death.  Externally : 
It  presented  the  slight  greenish  tinge  of  incipient  putrefaction  in 
the  loins ;  there  was  slight  humidity.  The  expression  of  the 
face  was  that  of  one  quietly  sleeping;  the  eyes  were  closed,  the 
pupils  neither  contracted  nor  dilated.  Rigidity  was  present  in 
its  usual  degree  for  the  time  of  observation,  well  marked,  as  it 
always  is,  in  the  niasseter  muscles  by  which  the  jaws  were  firmly 
closed,  and  more  strongly  marked  in  the  limbs  which  were  lying 
parallel  with  the  trunk.  The  feet  were  not  incurvated ;  the  fingers,  as 
in  other  dead  bodies,  were  half  flexed  inwards,  and  the  nails  were  blue. 
There  was  no  evidence  of  tetanic,  still  less  of  opisthotonic,  stiffness  or 
rigidity  of  the  body.  In  short,  this  body  was  externally  precisely  like 
a  thousand  other  bodies  which  had  come  before  him;  and  any 
physician  not  informed  of  the  mode  of  death  would  have  had  no 
suspicion  whatever  of  death  by  strychnine  from  the  external  appear- 
ances. (See  report  of  this  case,  revised  by  Casper  within  a  few  hours 
of  his  own  death,  in  Horn's  Vierteljahrsschr.  fur  Gerichtl.  Med., 

July,  1864,  p.  7.)  .  . 

Internally:  The  two  outer  membranes  of  the  brani  were  failed  with 
blood,  which  throughout  the  body  was  generally  fluid,  as  an  death  from 
asphyxia.  It  was  of  a  light  reddish  colour,  as  in  poisoning  by  carbonic 
oxide  or  prussic  acid.  The  brain  and  spinal  marrow  were  healthy.  Ihe 
muscles  of  the  throat  and  gullet  were  of  a  dark  violet  colour,  unlike  the 
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.^  ^  .^f+l,«Lnr1v    The  luiics  wevG  natural,  iiot  coiigestecl .  The 

'S^rSes^l  l    he^  we.'  coTbfpsed  and  empty,  and  the  left  cavities 

':^L-^^::i.^e  bloody  ^^^^^z::^^:'^^^ 

paitl3  ligeste  looc  j       ^^^3  found  to  be  perfectly 

TaL^    Trmuc-s  me^^^^^^^  whole  of  the  intestinal  canal 

was'fthelame^^r^^^^^  state.  The  kidneys  were  healthy  and  not  con- 
Sed  The  spinal  marrow  was  specially  examined  throughout  its  whole 
fxfent  as  well  as  the  roots  of  the  spinal  nerves.  It  was  cut  into  in 
various  directions,  and  in  no  part  did  it  present  any  appearance 
devktfng  from  th;  healthy  condition.  So  far  as  appearances  went, 
the  e  was  no  visible  cause  of  death  in  this  case  of  an  adult  healthy  man 
dying  in  less  than  four  hours  from  a  large  dose  of  this  poison  and 
obv  ously  from  its  immediate  effects.  In  this  respect,  strychnine 
resembles  all  the  other  aU.aloidal  poisons  (Horn's  Vterteljahrsschr., 

'^''^  Ca^spet'consfdered  the  peculiar  colour  of  the  muscles  of  the  throat 
and  gullet  as  worthy  of  notice.  This  was  the  only  deviation  froni  the 
ordinary  appearances  which  he  had  been  accustomed  to  meet  with  in 
cases  of  violent  death.  If  he  had  no  previous  experience  of  the  con- 
dition of  the  body  in  death  from  strychnine,  he  had  unsurpassed 
opportunities  of  observing  the  appearances  in  all  other  kinds  of  violent 
death.  He  was  thus  in  a  better  condition  than  others  to  fix  upon  any 
that  were  really  characteristic  of  poisoning  by  strychnine.  A  though 
the  examination  of  a  dead  body  is  thus  proved  to  throw  but  little  light 
upon  the  question  of  death  from  strychnine,  still  a  medical  jurist  has 
in  the  symptoms,  their  mode  of  occurrence  and  progress,  sufficient 

data  for  a  safe  opinion. 

So  far  as  one  case  can  corroborate  Casper  s  remarks,  the  editor 
can  say  that  his  own  case  does  fully  corroborate  them. 

In  May,  1892,  Sir  Thomas  Stevenson  exhumed  the  body  of  Matilda  Clover, 
who  had  died  six  months  before  from  strychnine  administered  six  hours  before  her 
death.  The  body,  except  as  regards  the  face,  neck,  and  fingers,  was  in  an  unusual 
state  of  preservation.  Nearly  all  parts  of  the  body,  including  the  fluids,  had  an 
acid  reaction.  There  was  no  rigidity,  but  the  muscles  were  finn.  Sanguineous 
fluid  in  the  pleural  cavity  showed  the  spectroscopic  appearances  of  recent  blood 
{B.  V.  Neill,  C.  C.  C,  October,  1892). 

In  other  instances  of  strychnine  poisoning  no  particular  degree  of 
rigidity  has  been  found  at  any  period  after  death.  In  rabbits  poisoned 
by  similar  doses  of  strychnine,  the  author  observed  the  body  of  one  to 
remain  perfectly  rigid  for  a  week,  while  another  had  lost  all  rigidity,  and 
had  begun  to  putrefy,  after  thirty-six  hours.  For  the  circumstances 
which  affect  the  commencement  and  duration  of  this  condition  of 
the  dead  body  see  Vol.  I.  It  is  not  any  special  influence  of  the 
poison  on  the  muscles,  but  the  mode  in  which  it  operates  on  the 
system,  that  determines  the  commencement  and  duration  of  rigidity  in 
the  dead  body. 

In  the  case  of  two  children  {R.  v.  Vyse,  C.  C.  C,  1862),  who 
died  in  less  than  an  hour  from  the  effects  of  Battle's  "Vermin  Killer," 
administered  by  the  mother,  when  the  bodies  were  seen,  soon  after  death, 
they  were  much  discoloured,  livid,  and,  although  quite  warm,  were 
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perfec%  rigid.  The  younger,  aged  five  years,  was  rigid  all  over,  the 
elder  principally  about  the  jaws  and  neighbouring  parts.  The  rigidity 
gradually  disappeared,  and  after  twenty-four  hours  there  was  scarcely 
any  remaining  in  the  elder  child.  Decomposition  had  commenced,  the 
front  of  the  abdomen  presenting  a  green  discoloration.  The  body  of 
a  person  poisoned  by  strychnine  may  therefore  be  found  in  a  non-rigid 
state  within  the  ordinary  period  after  death ;  but  in  most  recent 
cases  it  is  not  unusual  to  find  the  hands  clenched  and  the  feet 
arched  or  turned  inwards.  In  the  case  of  Cook,  the  rigidity  of  the 
limbs,  including  the  hands  and  feet,  is  reported  to  have  been  well 
marked  when  the  body  was  disinterred  about  two  months  after  burial. 
The  great  rise  of  temperature  in  strychnine  poisoning  may  cause  the 
body  to  be  warm  for  an  unusual  length  of  time  after  death  (Vol.  I., 
p.  251). 

In  most  instances  the  stomach  and  intestines  have  been  found 
quite  healthy,  for  this  poison  neither  inflames  nor  irritates  the 
mucous  membrane.  Of  the  appearances  observed  in  poisoning  by 
strychnine  there  are  none  which  can  be  considered  characteristic. 
Congestion  of  the  membranes  of  the  brain  and  spinal  marrow  is  pro- 
bably the  most  common. 

A  mau  wlio  had  taken  strychnine  medicinally  died  in  less  than  three  hom's 
from  a  dose  of  a  gram  and  a  half.  On  inspection  there  were  extensive  patches  of 
extravasated  blood  beneath  the  arachnoid  membrane  of  the  lower  half  of  the  spinal 
cord  {Med.  Times  and  Gaz.,  1857,  2,  p.  297). 

With  regard  to  the  state  of  the  heart  and  lungs,  their  condition, 
as  to  fulness  or  emptiness,  depends  rather  on  the  mode  of  dying  than 
on  the  actual  cause  producing  death. 

Although  then  it  is  now  universally  admitted  that  there  is  nothing 
either  externally  or  internally  that  is  pathognomonic  of  strychnine 
poisoning,  the  reader  is  referred  to  "  Changes  in  Muscles  "  (Vol.  I., 
p.  268)  for  some  points  explanatory  of  certain  features  in  rigor  mortis, 
etc.,  which  may  be  corroborative  of  actual  death  fiwn  strychnine,  as 
opposed  to  death  after  taking  it  as  a  medicine. 

Analysis. — In  the  form  of  powder  nux  vomica  yields  to  water  and 
alcohol,  strychnine,  brucine,  igasuric  or  stvychnic  acid,  and  some 
common  vegetable  principles.  Heated  on  platinum  foil,  it  burns  with 
a  yellow  smoky  flame.  Nitric  acid  turns  it  of  a  dark  orange-red  colour, 
which  is  destroyed  by  stannous  chloride.  These  properties  are  suffi- 
cient to  distinguish  it  from  various  medicinal  powders  which  it  resembles. 
In  one  case  of  poisoning  by  this  substance  {R.  v.  IVren)  a  quantity  of 
guaiacum  powder  was  mixed  with  the  nux  vomica.  This  so  completely 
changed  the  action  of  nitric  acid,  as  in  the  first  instance  to  create  some 
difficulty  in  identifying  the  substance.  The  analyst  must  be  prepared 
for  these  admixtures  or  adulterations. 

The  aqueous  infusion  or  decoction  is  reddened  by  nitric  acid,  and  is 
freely  precipitated  by  tincture  of  galls.  Ferric  sulphate  gives  with  it 
an  olive-green  tint.  The  fine  silky  fibres  or  hairs  which  cover  the 
surface  of  the  seed  may  be  obtained  by  washing  the  residue  of  the 
powder  in  the  stomach,  or  the  sediment  of  any  liquid  with  which  the 
nux  vomica  may  have  been  mixed.  They  present  a  characteristic 
appearance  under  the  microscope.  As  in  other  poisonous  seeds 
or  roots,  the  strychnine  is  slowly  removed  from  the  powder  by  the 
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absorbent  vessels  of  the  stomach,  and  J.  j^^^^^^^n  \'o' t^^^^^^^ 

of  "he  Xmach.  "^Strychnine  may  be  extracted  from  nux  vomica  by 

"IrtS-  b  J'given  in  reference  to  the  examination  of 
the  stomach  As  death  is  commonly  rapid,  and  there  is  no  vomiting, 
the  colouring  matter,  either  soot  or  Prussian  blue,  should  always  be 
souXt  for  in  the  stomach.  Strychnine  may  or  may  not  be  found, 
according  to  the  amount  swallowed  and  the  degree  to  which  absorption 

has  gone  on  during  life.  ,     .     i         i.  ti-  a 

Strychnine.— This  alkaloid  may  be  readily  obtained  crystallised 
from  an  alcoholic  solution.  The  crystals  are  very  small,  and  their  form 
is  subiect  to  great  variation,  according  to  the  strength  of  the  solution, 
the  rapidity  or  slowness  of  evaporation,  the  presence  of  foreign  matters, 
etc.  They  are  commonly  seen  in  octahedra,  sometimes  lengthened  into 
prisms,  bevelled  at  the  ends,  and  crossing  each  other  at  angles  ot  bO  . 
There  are  as  many  as  six  or  eight  varieties  of  crystals,  so  that  too 
much  importance  must  not  be  attached  to  their  form.  When 
strychnine  is  procured  from  the  solutions  of  its  salts  by  the  addition 
of  ammonia,  it  is  usually  deposited  in  long  slender  prisms. 

(1)  Strychnine  itself  is  white,  of  an  intensely  bitter  taste,  even  when 
it  forms  only  ^oo^h  part  of  a  solution.    (2)  When  strongly  heated  on 
platinum,  it  melts,  and  burns  like  a  resin  with  a  black  smoky  flame ; 
in  a  close  tube  it  yields  ammonia.    (3)  It  is  not  perceptibly  dissolved 
by  cold  water,  requiring  7,000  parts  for  its  solution.    (4)  It  is  easily 
dissolved  by  acids,  and  is  precipitated  from  its  concentrated  solutions 
by  potash  or  ammonia,  in  both  of  which  it  is  insoluble.    (5)  Strong 
nitric  acid  imparts  to  commercial  strychnine  a  pale  reddish  colour, 
owing  to  the  presence  of  brucine.     (6)  Sulphuric  acid  produces  no 
apparent  change  in  it;  but  when  to  the  mixture  a  small  crystal  of  either 
bichromate  of  potassium,  ferricyanide  of  potassium,  or  a  small  quan- 
tity of  black  oxide  of  manganese  or  of  peroxide  of  lead  is  added,  a  series 
of  beautiful  blue,  violet,  and  purple  colours  appear,  which  pass  rapidly 
to  a  hght  red  tint.    Among  these  substances,  black  oxide  of  manganese 
will  be  found  preferable.    By  reason  of  its  insolubility,  it  imparts  no 
colour  to  the  liquid  if  strychnine  is  absent;  and  if  the  alkaloid  is 
present  it  slowly  brings  out  the  colours,  so  that  there  is  time  to  make 
full  observation.    The  hydrated  or  precipitated  oxide  may  be  used  in 
place  of  the  anhydrous  compound.    Permanganate  of  potassium  has 
been  recommended  as  a  substitute  for  the  oxide,  but  it  is  objectionable 
on  account  of  its  solubility,  and  of  its  being  itself  coloured.  Letheby 
suggested  the  use  of  a  small  galvanic  battery  for  the  production  of  the 
coloured  reaction.    In  this  case  sulphuric  acid  only  is  required.  It 
presents  no  practical  advantage  over  the  use  of  oxide  of  manganese. 
(7)  Sulphomolybdic  and  iodic  acids  produce  no  change  of  colour  in 
strychnine,  and  thus  distinguish  it  from  morphine. 

The  salts  of  strychnine  are  readily  soluble  in  water,  and  these 
solutions  are  precipitated  by  the  usual  group  reagents  for  alkaloids. 
The  alkalies  and  alkaline  carbonates,  if  diluted,  precipitate  the  alkaloid 
in  slender  prisms.  Sulphocyanide  of  potassium  and  chromate  of 
potassium  give  well-defined  prismatic  crystallisations.    In  the  last 
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case  tlie  crystals  are  stellated  and  of  a  yellow  colour.  Chromate 
of  strychnine  may  be  also  produced  by  adding  bichromate  of 
potassium  to  a  dialysed  liquid  containing  strychnine.  On  draining 
the  crystals,  drying  them,  and  adding  sulphuric  acid,  the  colour 
reactions  are  at  once  brought  out.  Picric  (carbazotic)  acid  is  even  a  more 
delicate  precipitant  of  a  solution  of  strychnine.  It  gives  small  tufts  or 
groups  of  stellated  crystals.  Sulphocyanide  of  vti  ychnine  in  crystals  may 
be  produced  in  solutions  containing  not  less  than  one  seven-thousandth 
part  of  strychnine.  Filhol  recommends  as  delicate  precipitants  of  solu- 
tions of  strychnine  chlorine  and  auric  chloride,  taking  care  that  there 
is  no  alcohol  in  the  liquid  to  be  tested.  Auric  chloride  slowly  pre- 
cipitates, in  a  crystalline  form,  even  the  six  hundred  and  fiftieth 
part  of  a  grain  of  strychnine.  When  these  precipitates,  drained  of 
water,  are  treated  with  concentrated  sulphuric  acid,  they  are  dissolved, 
and  to  this  mixture  a  crystal  of  bichromate  of  potassium  may  be  added 
to  bring  out  the  blue  coloration  peculiar  to  strychnine. 

Sti'ychnine  has  been  fatallj'-  mistaken  for  santonin  {Lancet,  1870,  1, 
p.  598),  salicin,  and  jalapin,  and  has  thus  caused  death  on  several 
occasions.  Jalapin  does  not  crystallise,  and  the  crystalline  forms  of 
santonin  and  salicin  are  very  different  from  those  of  strychnine. 

These  two  vegetable  principles  differ  from  strychnine  in  their 
properties.  When  heated  in  close  tubes,  they  give  oft"  acid  vapours. 
Salicin  is  soluble  in  water.  Santonin  is  not  soluble  in  water,  but  is 
dissolved  by  alcohol.  Tannic  acid  and  potassio-mercuric  iodide 
do  not  precipitate  the  solutions,  while  they  readily  precipitate 
those  of  strychnine.  Nitric  acid  has  no  effect  upon  either,  while 
sulphuric  acid,  which  does  not  change  santonin,  gives  a  pink 
colour  to  salicin.  The  crystals  of  santonin  closely  resemble,  in 
microscopical  appearance,  those  of  salicin,  but  they  are  distinguished 
from  salicin  and  from  alkaloids  by  acquiring  a  brilliant  yellow  colour 
on  exposure  to  sunlight  without  undergoing  any  change  of  form. 

From  organic  mixtures  the  alkaloid  is  separated  by  the  process  on 

p.  374.  ^   .  , 

The  crystals,  after  an  examination  by  the  microscope,  are  treated  with 
sulphuric  acid  and  black  oxide  of  manganese,  and  the  colour  reactions 
of  strychnine,  if  the  alkaloid  is  present,  will  then  appear.  By  this 
method  strychnine  may  be  detected  in  the  organs  of  a  person  who  has 
died  from  this  poison, 'although  the  organs  are  in  a  highly  putrescent 
state.  The  process  of  dialysis  will  allow  of  the  separation  of  strych- 
nine when  combined  with  acids  and  in  a  state  of  solution  from 
blood,  mucus,  and  other  viscid  organic  matters  found  in  the  stomach. 
On  three  or  four  occasions  it  has  been  detected  in  exhumed 
bodies,  in  the  case  of  Clover  six  months  after  burial.  The  liquid 
containing  the  salt  of  strychnine  may  be  tested  by  evaporating  a  few 
drops  and  applying  the  colour  test.  If  thus  found  to  be  present,  it 
may  be  neutralised  by  ammonia  or  potash  and  shaken  with  ether  or 
chloroform  in  order  to  obtain  pure  strychnine.  The  dialytic  process 
of  separation  has  been  successfully  carried  out  by  Gray.  The  reader 
will  find  in  Gray's  essay  on  strychnine  a  full  account  of  the  method  oi 
employing  this 'process  for  the  detection  of  the  poison  in  organic 
liquids  and  the  best  modes  of  applying  the  tests  ("Strychnia,  by 
St.  Clair  Gray,  Glasgow,  1872.  p.  75).    In  all  cases  the  physiological 
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test  should  be  used  to  supplenaent  the  chemical  tests  for  strychnine. 
A  fro£?  may  be  employed  for  this  purpose.  ^     i  • 

The  leader  will  find  an  account  of  the  processes  for  sti-ychnme  m 
organ  c    ohds  and  liquids  in  some  papers  pubhshed  ^3'  Wormley  in 
his    "Micro-chemistry   of  Poisons,"    2nd    ed.  (New   York,  1885 
p  586)     He  describes  a  case  in  which,  from  a  misapplication  of  the 
m-ocess  strychnine  was  sworn  to  be  present,  when,  from  the  chemical 
Method  pursued,  the  alkaloid  could  not  possibly  have  been  separated  ; 
and  two  instances  fell  within  the  author's  own  knowledge  where  the 
colours  produced  by  sulphuric  acid  and  bichromate  of  potassium,  on 
the  concentrated  and  dry  organic  contents  of  the  stomach,  were  reterrecl 
to  strychnine,  when  they  were  really  due  to  the  decomposition  ot  the 
substances  employed  in  contact  with  organic  matter.    In  o"e  case 
Sir  Thomas  Stevenson  found  strychnine  where  a  previous  analyst  Had 
confounded  the  alkaloid  with  veratrine.    The  detection  of  this  poison 
in  the  stomach  or  the  tissues  will  depend  on  the  same  conditions  as 
those  observed  in  other  cases  of  poisoning.    If  a  person  takes  a  large 
dose  and  dies  quickly,  a  residuary  portion  may  be  readily  found.  In 
R.  V.  Burke  (Clonmel  Sum.   Ass.,   1862),  the  prisoner  adminis- 
tered strychnine  to  his  wife  in  Epsom  salts.    She  died  m  a,bout  half  an 
hour  under  the  usual  symptoms.     More  than  three  grains  of  the 
poison  were  extracted  from  the  contents  of  the  stomach.    If  a  sma,ll 
dose  has  been  taken,  and  the  person  has  survived  some  hours,  it  is 
possible  that  none  will  remain  in  the  stomach.    It  has  been  suggested 
that  the  presence  of  morphine  counteracts  the  colour  tests  ;  but  unless 
in  admixture  with  the  strychnine  in  large  proportion,  this  is  not  probable. 
Besides,  in  Stas's  process  the  morphine  is  scarcely  dissolved  by  ether. 

Persons  have  died  from  strychnine,  and  no  trace  of  the 
poison  has  been  found  in  the  body.  In  a  case  of  poisoning  by 
this  alkaloid,  which  was  the  subject  of  a  trial  for  murder  in  1861,  Eeese 
made  separate  analyses  of  the  contents  of  the  stomach  and  the  contents 
of  the  intestines,  as  well  as  of  the  tissues,  and  each  one  of  these  was 
repeated  to  avoid  error.  Yet  there  was  no  evidence  of  the  presence 
of  strychnine  by  the  bitter  taste  of  the  final  extract,  nor  by  the  colour 
tests.  The  witness,  by  a  comparative  experiment,  satisfied  himself 
that  he  could  detect  the  half-millionth  of  a  grain  {Amer.  Joiir.  Med.  ScL, 
October,  1861,  p.  409),  but  in  this  power  of  detecting  so  small  a 
quantity  of  strychnine  in  a  pure  state  he  had  already  been  anticipated 
by  Copney  {Pharm.  Jour.,  July,  1856,  p.  24).  In  Eeese's  case  the 
quantity  taken  was  unknown,  the  woman  lived  five  or  six  hours,  and 
the  body  was  not  examined  until  six  weeks  after  death.  A  small  but 
fatal  dose,  and  the  duration  of  the  case,  will  sufficiently  account  for  the 
negative  results  without  resorting  to  any  other  hypothesis.  In  the 
case  of  Mrs.  Salter,  who  died  from  a  dose  of  strychnine  in  1869,  death 
probably  took  place  within  two  or  three  hours ;  but  the  most  careful 
examination  made  of  the  stomach  and  liver  by  Horsley  led  to  a  nega- 
tive result.  Strychnine,  in  the  opinion  of  all  the  medical  witnesses,  was 
the  cause  of  death,  but  no  trace  of  strychnine  could  be  detected  in  the 
body  by  one  well  qualified  to  detect  it.  There  was  some  reason  to 
think  that  the  poison  had  been  taken  in  solution,  but  even  under  these 
circumstances  it  nmst  have  been  rapidly  absorbed,  difi"used,  and  elimi- 
nated.   Bernays  found  no  strychnine  in  the  body  in  the  case  of  Silas 
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Barlow  beyond  a  trace  in  the  stomacli.  The  woman  had  survived  the 
administration  of  the  poison  nearly  six  hours. 

When  death  has  been  caused  by  small  doses  applied  under  the  skin 
the  poison  may  not  be  found  in  the  tissues.  The  following  experiment 
was  performed  in  May,  1864.  One-eighth  of  a  grain  of  acetate  of 
strychnine  in  coarse  powder  was  placed  in  the  subcutaneous  tissue  of 
the  neck  of  a  rabbit.  In  nine  minutes  the  animal  was  seized  with 
a  sudden  convulsion,  and  fell  on  its  side  ;  its  fore  and  hind  legs  were 
rigidly  stretched  out,  and  its  body  passed  into  a  state  of  opisthotonos. 
It  had  a  succession  of  fits,  and  died  in  one  of  them,  twenty  minutes 
after  the  commencement  of  the  symptoms.  One-half  of  the  powdered 
acetate  was  still  found  in  the  wound,  showing  that  the  rabbit  had  been 
killed  by  the  ^th  of  a  grain.  Of  course  the  residuary  strychnine  was 
easily  detected  in  the  wound ;  it  was  plainly  visible  to  the  eye.  On 
applying  Stas's  process  to  the  heart,  as  well  as  the  blood  and  the  liver, 
the  tests  failed  to  indicate  the  slightest  trace  of  the  alkaloid.  The 
ethereal  liquid  left  no  crystalline  residue  of  any  kind.  This  result 
does  not  show  that  strychnine  is  not  absorbed,  but  it  proves  that  under 
certain  conditions  it  has  not  been  detected  in  the  organs  of  the  body  in 
cases  in  which,  beyond  all  doubt,  it  has  destroyed  life.  In  some 
instances  in  which  death  has  been  caused  by  nux  vomica,  which  con- 
tains only  IJ  per  cent,  of  sti-ychnine,  the  alkaloid  has  not  been  found 
deposited  in  the  tissues. 

The  following  case  shows  the  rapidity  with  which  the  poison  may  be 
diffused  and  deposited  in  the  tissues  when  a  large  dose  has  been  taken  : — 

A  strong  healthy  man,  set.  43,  placed  upon  his  dry  tongue,  at  10  p.m.,  a 
powder  which  contained  six  grains  of  Dover's  powder  and  live  grams  of  sti-yclinme 
(dispensed  by  mistake  for  five  grains  of  James's  powder).  He  complamed  of  a 
bitter  taste,  asked  for  an  orange,  and  found,  on  sucking  this,  that  it  mcreased  the 
bitterness-  the  acid  juices  of  the  orange  dissolved  the  strychnine,  and  thus 
favoured  its  early  absorption.  In  fifteen  mhiutes,  he  went  to  bed.  Twitchings  of 
the  muscles  then  came  on,  and  the  patient,  from  previous  experience  m  takmg 
sti-ychnine  as  a  medicine,  was  fuUy  aware  of  the  cause  of  the  symptoms.  He 
complained  of  his  bowels  being  drawn  up ;  he  drew  his  knees  up  as  if  to  his  mouth, 
eave  a  yell,  seized  a  friend  who  was  standing  by,  and  became  apparently 
unconscious  (exhausted)  for  about  five  mhiutes.  He  then  revived,  but  m  a  few 
minutes  was  again  seized  with  a  violent  convulsion  of  a  tetanic  character  and  he 
died  m  two  or  three  minutes  afterwards,  a  little  over  half  an  hour  after  taking  the 
nowder  Owing  to  a  spasmodic  closure  of  the  jaws,  he  was  able  to  speak  only  tor 
a  few  minutes  at  a  time  ;  he  was  rational,  but  seemed  to  be  m  great  teiTor. 

Edwards  found  strychnine  in  the  stomach,  the  quantity  being 
estimated  at  about  one  grain.    He  also  found  the  poison  m  the 
tongue  and  the  liver.    He  sent  to  the  author  a  portion  of  the 
liver,  one  kidney,  and  six  ounces  of  blood.    They  were  in  a  putre- 
scent state,  and  when  examined  about  three  months  after  death 
eight  ounces  of  the  liver  yielded  by  the  process  above  described 
prismatic  crystals  of  strychnine,  producing  the  usual  colour  reactions 
with  sulphuric  acid  and  peroxide   of  manganese,  as  well  as  Avith 
bichromate  of  potassium.    The  quantity  of  strychnme  thus  obtained 
was  small.    The  kidney  and  the  blood  did  not  give  results  on  whi.ch 
any  reliance  could  be  placed.    This  case  shows  that  a  large  dose  o 
strychnine,  rendered  soluble,  will  destroy  bfe  m  half  an  hour ;  that 
within  this  short  time  four-fifths  may  be  removed  from  the  stomach 
or  at  least  not  be  discoverable  there  by  careful  chemical  analysis  aftei 
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death;  that  in  half  an  hour  the  poison  may  be  distributed  through  the 
body  and  deposited  in  the  soft  organs,  although  no  satisfactory 
evidence  of  its  presence  could  be  obtained  from  less  than  half  a  pound 
of  animal  matter.  The  strychnine  found  in  the  tongue  was  probably 
a  portion  of  the  powder  swallowed,  which  still  remained  there. 
It  may  be  further  remarked  that,  although  the  deceased  took  in  the 
powder  six-tenths  of  a  grain  of  opium,  no  morphine  was  present  in  the 
crystalline  residue  obtained  from  the  liver.  (For  additional  facts  and 
cases  connected  with  this  question,  see  Guy's  Hosi).  Rep.,  October, 
1856,  p.  326,  and  "  On  Poisons,"  2nd  ed.,  1859,  pp.  70,  788.) 

In  Casper's  case  the  deceased  admitted  that  he  had  taken  between 
five  and  six  grains  of  strychnine.  He  lived  three  hours  and  a 
half,  and  on  analysis  Sonnenschein  procured  from  the  stomach  three 
grains  of  the  poison.  He  did  not,  however,  succeed  in  extracting  any 
from  the  blood  or  tissues. 

In  those  inspections  in  which  there  has  been  such  criminal  inter- 
ference or  culpable  neglect  as  in  that  of  J.  P.  Cook,  the  only  course 
for  an  analyst  is  to  seek  for  the  poison  in  the  tissue.    This  case  settled 
nothing  in  reference  to  the  presence  or  absence  of  strychnine  in  the 
body  of  a  person  poisoned  by  this  substance.    Except  the  actual 
destruction  of  the  stomach  itself,  everything  had  been  done  which 
could  be  done  in  order  to  render  a  chemical  analysis  fruitless.  It 
cannot  therefore  be  taken  as  a  fair  precedent  in  any  sense  for  the 
results  of  a  proper  medico-legal  research  in  poisoning  by  strychnine. 
In  an  analysis  of  this  case  by  Casper  (Horn's  Vierteljahrsschr.,  July, 
1864,  p.  26),  not  only  are  the  chemical  results  regarded  as  negative  by 
reason  of  the  gross  mismanagement  of  those  who  inspected  the  body, 
but  the  post-mortem  appearances  themselves,  for  a  similar  reason,  are 
considered  as  throwing  no  light  upon  the  effects  of  strychnine  on  the 
body.    One  of  the  medical  witnesses  for  Palmer  could  see  in  the  whole 
case  nothing  but  angina  pectoris,  another  only  epilepsy,  with  "tetanic 
complications,"  and  a  third  admitted  death  from  poison,  but  not  from 
strychnine.    Assuming  that  there  had  not  been  a  criminal  interference 
with  the  dead  body  on  the  part  of  the  prisoner  Palmer,  the  position 
assumed,  that  strychnine,  if  a  cause  of  death,  must  always,  and  under 
all  circumstances,  be  found  in  the  dead  body,  is  incorrect.    Its  detec- 
tion in  the  body,  properly  verified,  is  a  proof  that  it  has  been  taken  ; 
the  symptoms  in  their  commencement,  progress,  and  termination  will 
furnish  irrefragable  proof  that  it  has  acted  as  a  poison ;  but  its  non- 
detection  does  not  prove  that  it  has  not  destroyed  life,  or,  in  the  words 
of  Casper,  "  Das  Nichtauffinden  des  Giftes  allein  kann,  aber  niemals 
einen  Gegenbeweis  abgehen." 

For  a  more  complete  history  of  the  viedical  facts  in  the  memorable 
ToKa  ''Poisoning  by  Strychnia,"  Guy's  Hosp.  Hep., 

1856  ;  P  iarm.  Jour  July,  1856,  p.  6  (from  the  pen  of  the  late  Jacob 
Jiell).  Ihe  most  able  legal  analysis  of  it  by  any  English  writer  which 
tlie  author  saw  was  published  by  Stephen  in  his  "  General  View  of  the 
Crnnuia  Law  of  England  "  (1863,  p.  357).  Of  the  foreign  reports 
one  by  lardieu  in  the  "Ann.  d'Hyg."  for  1856,  2,  371,  and  1857,  1, 
132   and  the  other  by  Casper  in  Horn's  Vierteljahrsschr.  fur  Ger. 
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Sir  Tlios.  Stevenson  believes  that  much  smaller  quantities  of 
strychnine  may  be  detected  when  mixed  with  organic  matters  than  the 
author  (Taylor)  admitted  ;  and  tliat  with  improved  methods  of  analysis 
strychnine  can  hardly  fail  to  be  detected  in  the  body  in  any  case  of  poison- 
ing by  this  alkaloid  proving  fatal  within  a  couple  of  hours.    As  a  rule  it 
may  be  readily  detected  in  the  urine  durhig  the  course  of  a  ease  of 
strychnine  poisoning,  and  also  when  the  alkaloid  is  being  given  only  in 
ordinary  medicinal  doses.    That  strychnine  is  absorbed  into  the  blood 
unchanged  is  incontestably  proved  by  the  experiments  of  Vulpiaii, 
■who  killed  a  dog  by  transfusing  into  its  veins  tlie  blood  of  another 
strychnised  animal.     Strychnine  resists  decomposition  to  a  greater 
extent  than  the  other  common  alkaloids,  and  hence,  when  given  in 
large  doses,  is  often  detected  in  the  exhumed  bodies  of  animals. 
Sir  Thos.  Stevenson  extracted  one-sixteenth  grain  from  two  pounds 
of  the  exhumed  viscera  of  a  woman  (Matilda  Clover)  more  than  six 
months  after  burial,  although  the  deceased  had  survived  the  administra- 
tion of  the  poison  for  six  hours.    There  is,  so  far  as  he  is  aware,  no 
other  recorded  case  of  the  detection  of  strychnine  m  this  country 
after  exhumation,  though  two  cases  are  recorded  on  the  Continent  ot 
its  detection  after  exhumation  of  human  remains  (E.  v.  iVaW,  O.  C.  O., 

October,  1892).  _         ^  •    ,  -n  f 

StrYclinine  in  Organic  Solids.— From  the  vermin  killers  ot 

Butler  and  Battle  the  strychnine  may  generally  be  readily  separated  by 
means  of  alcohol,  and  procured  in  a  crystalline  form  for  the  application 
of  tests  If  the  vermin  killer  is  coloured  with  Prussian  blue,  one  or  two 
drops  of  sulphuric  acid  will  remove  the  colour  from  the  separated 
alkaloid,  and  black  oxide  of  manganese  may  be  added.  The  colour 
reactions  are  then  as  well  marked  as  with  pure  strychnine. 

The  alkaloids  strychnine  and  brucine  may  be  detected  in  t  le 
powder  of  nux  vomica  by  the  following  process  :-Digest  the 
powder  in  a  small  quantity  of  diluted  sulphuric  acid  by  a  water-bath  heat. 
K  substance  should  be  well  stirred  with  the  d^^-^.^V^'dt tints' 
a  short  time,  completely  carbonises  it.  The  mass  is  beated  to  diyness 
then  treated'  with  a  smaU  quantity  of  distilled  water  and  A 
which  an  acid  liquid  of  a  pale  sherry  colour  is  obtained  fj"  ^^^^^^^ 
isine  this  liquid  with  potash  or  ammonia,  and  agitatmg  it  with  twice  its 
volume  of  ether,  the  strychnine  is  separated  and  may  be  obtained 

crystallised   by  the   evaporation   of  ^^^^-^i^^^talns' of  nux 

Btrvchnine  may  also  be  obtained  by  dialysis,  ien  giains  ot  nux 
foSa  equal  to  three-tenths  of  a  grain  of  stiTchnme,  gave  sati^^^^^^^^^^ 
results  Prismatic  crystals  were  procured  which  gave  the  appiopiiate 
•eac  mis  with  the  colour  tests.  Brucine  was  also  detected  by  the 
action  of  n  trie  acid  on  the  crystals.  Brucine  is  much  more  soluble 
L  a  cohol  than  strychnine.  If,  therefore,  the  mixed  alkaloids  are 
Sssolved  in  hot  alcohol  they  may  be  conveniently   separated  by 

fractional  crystallisation.  .  •    j  •„  m-  nnwders 

In  cases  in  which  the  poison  is  contained   n  P  P^^^^^^^ 
having  much  organic  matter  soluble  in  alcohol,  ^'^/^^^^^.f  ^J^^^^^^^^^^^^^^ 
employ  either  dilute  or  concentrated  sulphuric  acid     It  is  ^  ^emailc 
able  Set  that  strychnine  itself  is  not  acted  on  m  the  same  degiee  by 
sulphuric  acid  as  ordinary  organic  matters,,  or  even  other  poisonous 
alkaloids. 
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Analysis  of  Brucine.— An  alkaloid  generally  associated  with 
strvcluiine.  It  is  contained  in  the  seeds  of  nnx  vomica,  and  more 
abundantly  in  the  bark  of  the  tree.  It  is  not  so  powerful  a  poison  as 
strychnine,  but  the  symptoms  which  it  produces  are  similar.  it  is 
considered  to  have  from  one-twelfth  to  one-fortieth  the  strength  of 
strychnine.  It  is  not  affected  by  the  colour  tests  employed  for  the 
detection  of  strychnine,  and  it  acquires  an  intense  red  colour  on  the 
addition  of  nitric  acid,  and  this  is  changed  to  a  violet  on  the  addition 
of  stannous  chloride.  It  is  more  soluble  in  water  than  strychnine, 
and  has  a  similar  bitter  taste.  Hydrochloric  and  iodic  acids  produce 
in  it  no  change,  either  in  the  cold  or  when  heated.  Sulphuric  acid 
usually  gives  to  it  a  pink-red  colour  without  carbonising  it,  owing  to 
the  presence  of  a  trace  of  nitric  acid  in  the  acid  ;  sulphomolybdic 
acid  does  the  same,  but  the  red  colour  changes  to  greenish  brown, 
and  ultimately  to  blue-black.  The  sulphate  of  brucine  crystallises  m 
well-defined  prisms  truncated  at  the  ends.  They  are  larger  and  longer 
than  the  prisms  of  strychnine. 

Cases. — The  following  personal  narrative  of  an  accidental  case  of 
strychnine  poisoning  is  so  interesting  as  to  deserve  nearly  verbatim 
report.  It  is  taken  from  the  South  African  Med.  Jour.,  April,  1895, 
pp.  341  et  seq.,  and  is  from  the  pen  of  Dr.  W.  T.  Harris,  himself  the 
victim  : — 

"  In  Januaiy,  1893,  it  happened  that  I  had  for  a  few  weeks  been  in  the  habit  of 
taking  an  occasional  dose  of  one  of  our  stock  dispensary  mixtures— a  tonic  con- 
taining, amongst  other  things,  a  fail-  dose  of  strychnine.  The  weather  was  very 
sultry,  the  work  very  onerous,  as  it  always  is  in  the  first  few  weeks  of  the  year, 
when  Government  statistics  have  to  be  prepared,  and  I  was  hourly  expecting  a 
cablegram  from  home  to  announce  a  bereavement  which  can  only  occur  once  in  a 
lifetime,  and  which  in  fact  did  come  fom-  days  later.  It  was  therefore  not  because 
of  any  real  illness,  but  only  from  being  anxious  and  below  par,  that  on  the  morn- 
ing of  Tuesday,  Jamiaiy  10th,  on  coming  over  from  my  residence^  to  the 
hospital  at  about  10.30,  previously  to  commencing  out-patients,  I  went  into  the 
dispensary  before  the  dispenser  had  arrived,  to  take  a  dose  of  the  tonic  I  have 
alluded  to.  It  is  kept  in  a  concentrated  form,  the  whole  bottle  containing  five 
di-achms  of  the  liq.  stiychniEe  P.B.,  and  each  ounce  of  the  diluted  mixtui-e  five 
minims.  Somewhat  carelessly,  I  pom-ed  out  sufficient  to  make  an  ounce  and  a 
half,  and  filling  up  the  measui'e-glass  with  water,  drank  it  off. 

"  I  at  once  noticed  a  much  more  intensely  bitter  taste  than  was  usual;  for 
although  this  characteristic  of  the  drug  may  be  detected  in  very  dilute  solutions,  it 
seemed  increased  tenfold,  as  indeed  it  was  almost,  as  I  shall  presently  show.  I 
immediately  asked  the  porter  if  he  knew  when  the  mixture  had  been  made  up,  and 
he  replied  that  it  had  been  done  on  the  previous  day,  but  as  yet  none  had  been 
dispensed  from  the  bottle. 

"  I  did  not  quite  know  what  to  do,  and  my  first  impulse  was  to  take  an  emetic  ; 
but,  as  the  swallowing  of  saliva  lessened  the  bitter  taste  every  minute  that  I 
hesitated,  I  persuaded  myself  that  the  difference  might  be  only  fancy. 

"  I  had  made  a  good  breakfast,  and  was  loath  to  sacrifice  my  mutton-chop  and 
upset  my  stomach,  only  to  be  laughed  at ;  for  how  could  a  large  stock  bottle  be 
made  up  so  improperly  that  an  ordinary  dose  would  do  me  harm  ?  And  was  it  not 
ready  to  be  dispensed  for  a  number  of  other  people  ?  I  shook  off  my  fancies 
therefore,  and  going  into  the  consulting-room,  rang  the  bell  for  out-patients,  and 
went  on  with  the  morning's  work. 

"  Fifteen  rninutes  elapsed,  and  I  began  to  feel  very  restless.  An  indesciibable 
nervous  sensation  came  over  me,  as  if  there  were  rope  pulleys  nmning  down  to  my 
exti-emities,  which  were  gradually  being  drawn  tight.  I  had  to  make  an  effort  to 
prevent  my  mouth  closing  too  soon  as  I  spoke,  and  to  dig  my  pen  into  the  paper 
and  write  thick,  as  if  to  form  a  fulcrum  over  which  to  lever  my  hand  along  the 
pages,  while  a  contra-force  in  my  aim  strove  to  dash  the  pen  to  the  floor. 

52—2 
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"Fortunately  there  were  but  few  patients  to  see  tliat  morning,  and  I  had  just 
finished  them,  when,  at  a  little  before  eleven  o'clock.  Dr.  Considiuo,  who  was  visit- 
ing surgeon  for  the  day,  came  in.  I  at  once  told  him  that  I  felt  verj'  strange,  and 
feared  I  had  taken  an  overdose  of  this  strychnine  mixture.  He  laughed  and 
said  I  was  nervous,  knowing  that  we  both  had  taken  the  same  medicine  often  with 
impunity.  He  then  commenced  talking  on  some  topic  in  which  we  were  usually 
interested,  when  I  broke  in  abruptly,  saying,  '  I  feel  I  cannot  sit  still  and  talk  ;  let 
us  go  roimd  the  wards.' 

"We  started  through  the  principal  male  ward,  which  is  a  daily  routine,  and  one 
always  of  interest,  and  generally  of  pleasiu'e.  But  the  simple  round  on  that 
pai'ticular  day  seemed  then  in  fact,  what  it  still  appears  to  memory,  a  di-eadful 
nightmare.  My  limbs  were  throwing  oi¥  the  control  of  will,  and  moved  erratically ; 
when  I  wished  to  go  on,  my  legs  stopped,  and  when  by  a  violent  effort  I  forced 
them  to  proceed,  I  could  not  pull  up  to  a  stand- still  without  walking  against  a  bed 
to  steady  myself.  What  I  said  or  did  I  cannot  remember,  but  I  managed  to  get 
alon"  somehow,  though  feeling  as  it  head,  hands,  and  legs  belonged  not  to  me,  but 
to  th'i-ee  separate  individuals,  like  a  mechanical  doll  that  has  all  its  limbs  jerked 
with  each  pull  of  the  string.  At  length  we  returned  to  the  top  of  the  ward,  when, 
feeling  a  paroxysm  down  my  back,  I  said  to  Dr.  Considine,  '  I  am  really  very  ill. 
I  feel  sui-e  I  am  suffering  from  strychnine  poisoning.' 

■X-      *      *      *  * 

"  I  had  taken  six-tenths  of  a  grain." 

Then  follows  a  most  graphic  description  of  his  thoughts  and  feelnigs  as  a 
condemned  man.  He  said,  "Shall  I  have  an  emetic?"  and  Dr.  Considine  said, 
"No,  it  is  too  late  ;  take  sixty  grains  of  chloral."  "  Now  go,^'^'  said  the  doctor,  "  to 
the  ophthalmic  room,  and  smoke  hard,  if  you  can  manage  to." 

"  I  turned  to  go.  '  You'll  come  soon  ;  do  not  leave  me  for  long,  I  said.  '  1 11 
come  immediately,  and  not  leave  you,  however  long  it  is,  till  you  are  better.'  The 
words  imbued  me  with  new  coiu-age,  though,  as  he  told  me  afterwards,  he  feared 
the  worst,  and  only  stayed  to  get  chlorofoi-m,  morphia,  and  a  hypodermic  syringe, 

should  they  be  wanted.  .  j.  ■  .  .  iviiv 

"I  got  down  the  passage,  laid  on  the  couch,  and  tried  to  smoke,  but  there  was 
no  rest  possible  ;  it  was  like  lying  on  the  felt  floor  of  a  Tui;kish  bath.  As  one 
flinches  there  from  the  heat  of  contact  with  surrounding  objects,  so  here  every 
touch  sent  a  tetanic  convulsion  through  me.  I  could  not  rest ;  should  I  get  woree 
and  have  opisthotonos  ?  Would  the  chloral  stop,  or  only  stay  the  action  of  the 
noison  ?  Was  it  to  be  a  reprieve,  or  only  a  respite  ?  I  started  to  my  feet  and  got 
over  to  the  book-case,  to  see  what  Taylor's  'Jurisprudence  said  as  to  the  oncommg 
of  symptoms  and  the  period  of  danger.  ,  .1  ^  t  i,  ^  i.  i  + 

"The  book  was  not  there,  and  I  remembered  that  I  had  taken  it  over  to  niy 
residence.  How  was  I  to  get  across  the  garden  to  my  study,  sixty  or  seventy  yards 
awav  ?  What  should  I  do  if  I  met  any  one,  how  afford  an  explanation  with  every 
muscle  on  the  work,  and  feeling  unable  to  articulate  ?  I  could  only  hope  to  get  m 
and  out  imobserved,  for  I  felt  that  not  only  would  any  attempt  to  explain  bring  on 
a  paroxysm,  but  that  I  should  cause  the  greatest  alarm  by  my  appearance.  I 
6tarted7and  how  I  steered  myself  across  is  a  problem  still  I  ran  m  j  erks  and 
Humps  like  a  drunken  man  makes  a  dash  fi-om  one  lamp-post  to  another. 
^  "i  regained  the  room  in  the  hospital,  and,  steadjong  myself  between  couch  and 
table  turned  to  the  accounts  of  strychnine  poisoning,  feehng  a  'trembling  of  the 
whole  frame'  and  '  impending  sufiocation '  as  I  hurriedly  glanced  at  those  very 
woSs  so  well  describing  my  own  symptoms.  The  accounts  were  confllctmg:-- 
TS;n  swallowed  three^i-edgrainsof  nux  von^^^^ 

for  two  houi-s  •  he  died  speedily  m  a  convulsive  fit  ;  agam,  in  tue  case  01  ui. 
WarZ  h^lf  a  giS  of  strychnine  destroyed  life;  the  symptoms  commenced  m 
fivrmlnutes  and  he  died  in  twenty  minutes';  fui-ther  on,  The  longest  period  at 
tl"Sh  S^s  occiUTed  was  sixWrs  after  the  admui.ti.tio^^  °i£eCs°no 
and  I  thought  t^aj  lik« -^^^^^  ^\;^lrcref  deJtfgenTi:;? 
JXefJC^w^  tot^l  ToSi  pnmed  my  faith,  for  it  was  nearly  twelve 
o'clock  and  evoiT  moment  was  a  step  towards  safety.  „„f 
''  T  was  able  now  to  lie  down,  for  the  chloral  was  certainly  taking  effect  not  as 
1,  7ft  f m  T  w^  never  more  wide  awake  but  I  could  feel  it  '  coui'smg  through 
fheTit;;  s"  aitTLT^n^^^^  with  a  gentle  glow,  and  the  spasms 

were  abating. 
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Dr  CousidinG,  who  had  been  coining  in  and  out,  now  settled  down  beside  ine, 
his  cheei-y  words  being  an  important  factor  in  tiding  me  over  the  next  lio"i.  He 
d  deveSg  todive?t  attention  from  myself,  relating  how  he  had  once  taken  an 
oveZse  S  strychnine,  and  had  used  tobacco  as  the  only  antidote  available.  The 
onestion  of  n  o^e  chloral  was  considered,  but  no  more  was  given,  as  I  had  had  a 
Tge  dose  whidi  he  rightly  thought  would  prove  sufficient;  and  more  was  at 
hand  at  any  moment  had  acute  symptoms  returned.  T  f«lf  hnt  little 

"As  is  usual  in  these  cases  when  once  the  poison  is  eliminated,  I  felt  but  little 
subsequent  effect  beyond  some  weariness  aiter  the  shock.  ^..ABuvouvei  (o 

"  I  have  now  come  to  the  end  of  my  narrative  m  which  I  l^^^.^^^fj^^^^^^ 
portray  faithfully  the  sensations,  mental  and  bodi  y,  that  I  went  ^^^^^^^ 
I  did  not  get  woi4e,  and  actually  recovered  after  only  the  ffe  large  dose  of  chloral 
I  attribute  to  my  generally  good  constitution,  to  the  fact  that  I  had  habituated  my 
system  somewhat  to  the  action  of  strychnine  by  haying  taken  for  a  week  previously 
medicinal  doses  of  it  two  or  three  times  a  day,  and  to  the  prompt  admmistration  of 
the  antidote  at  the  critical  moment,  when  the  symptoms  were  coming  to  a 
climax." 

The  following  case,  reported  in  the  B.  M.  J.,  1,  1894,  p.  300,  is  of 
interest  as  showing  the  stahility  of  strychnine  in  solution.  It  is 
reported  by  Dr.  Percy  T.  Adains : — 

"Recently  I  attended  a  strong,  healthy  man  of  twenty-one  years  of  age  who, 
save  for  an  occasional  severe  attack  of  toothache,  had  enjoyed  good  health,  i  iound 
him  breathing  stertorously,  cyanotic,  and  unconscious,  and  upon  takmg  his  wrist 
he  was  seized  with  a  general  muscular  clonic  paroxysm,  commencing  m  the 
muscles  of  the  forearm,  and  then  becoming  general  thi-oughout  the  body,  ihese 
tetanic  muscular  contractions  passed  into  tonic  contractions,  and  were  most  marked 
.  in  the  muscles  of  the  hands,  forearms,  thorax,  and  face.  Tonic  spasm  continued. 
Dyspnoea  became  rapidly  worse,  owing  to  the  fixity  of  the  respu-atory  walls  and 

"With  a  few  clonic  contractions  of  the  facial  muscles  of  a  hideous,  grinning 
character,  and  screwing  together  of  the  mouth  by  the  orbicularis  oris,  the  man 
died.    Opisthotonos  slight  when  first  seen  only. 

"Points  of  Medico-legal  and  Patholo(jical  Interest.— (I)  Quantity  of  drug  taken, 
thirteen  and  a  half  to  eighteen  grains,  in  the  readily  assimilable  form  of  liq. 
strychninEe,  B.P. ;  (2)  relatively  slow  speed  (namely,  fifteen  to  twenty  minutes)  at 
which  so  large  a  dose  killed  when  taken  upon  an  empty  stomach,  for  the  man 
drank  it  directly  out  of  the  bottle  before  breakfast.  (3)  This  solution  had  been  kept 
often  exposed  to  light  for  probably  six  years,  but  was  apparently  unaltered  as 
regards  its  potency." 

The  following  is  reported  by  Dr.  S.  H.  D.  Hale,  of  Southsea,  in 
the  B.  M.  J.,  2,  1899,  p.  10  :— ' 

"I  was  called  in  July,  1898,  at  2  p.m.,  to  see  a  woman  who  was  reported  to 
have  fallen  and  injm-ed  her  head.  She  was  lying  semi-conscious  on  the  floor,  with 
a  large  but  not  dangerous  scalp  wound. 

"  On  examination  it  was  at  once  seen  that  the  injury  to  her  head  was  not  tho 
cause  of  her  symptoms.  It  ti'anspired  that  she  had  swallowed  six  drachms  of  tho 
tincture  of  nux  vomica  in  mistake  for  another  di'ug.  She  quickly  developed 
symptoms  of  strychnine  poisoning :  severe  muscular  twitchings  developing  into 
general  tetanic  spasms,  and  on  three  occasions  definite  general  convulsions  with 
loss  of  consciousness.  During  the  intervals  she  was  quite  lucid  and  conscious, 
complaining  of  great  thirst,  dryness  of  the  mouth  and  tkroat,  a  suffocating 
sensation,  and  fear  of  impending  death.  Her  pupils  were  widely  dilated,  her  lower 
extremities  powerless,  her  skin  dry,  respirations  quick  and  deep  at  first,  changing 
later  into  the  Cheyne-Stokes  rhythm  ;  and  the  pulse  was  hard  and  incompressible. 
The  slightest  touch  readily  started  a  general  spasm,  and  she  was  very  intolerant  of 
light  and  soimd.  Exactly  two  hours  after  swallowing  the  fatal  'dose  she  died, 
during  the  third  attack  of  general  convulsions,  and  was  not  resuscitated  after  half 
an  hour's  artificial  respiration. 

"  It  was  found  quite  impossible  to  pass  the  tube  of  tho  stomach-pump,  as  any 
attempt  to  do  so  at  once  brought  on  tetanic  spasms;   and  on  administering 
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chloroform  she  developed  sucli  dangerous  sjonptoms  of  sjmcope  that  this  had  to  he 
abandoned.  Accordingly  one-eighth  of  a  grain  of  apomorphiue  was  injected 
subcutaneonsly,  hut  this  had  no  eifect  whatever  in  producing  vomiting,  the  dose 
being  repeated  in  half  an  hour  with  a  similar  negative  result.  Two  doses  of  chloral 
hydrate  one  drachm  each  were  given  by  the  mouth  at  intervals  of  half  an  hour, 
and  during  the  thi"ee  attacks  of  general  convulsions  a  drachm  of  ether  was  injected 
subcutaneously,  and  hot  flannels  were  applied  to  the  precordial  region. 

"  The  chief  points  of  interest  about  this  case  seem  to  be — (1)  that  the  fatal  dose  was 
three-quarters  of  a  grain  of  strychnine  ;  (2)  the  comparatively  rapid  action  of  the 
dose  ;  (3)  that  the  pupils  were  widely  dilated,  and  there  was  loss  of  consciousness 
on  thi-ee  occasions ;  (4)  the  failure  of  apomorphine  to  produce  vomiting ;  and  (5) 
the  dangerous  symptoms  induced  by  the  exhibition  of  chloroform." 

A  criminal  case  was  tried  at  Lincolnshire  Assizes,  November,  1892, 
R.  V.  Morgan,  in  which  the  prisoner  was  charged  with  wilful  murder  by 
strychnine. 

The  following,  reported  by  Dr.  Potts  in  the  Lancet,  2,  1900,  p.  486, 
is  instructive  owing  to  the  manner  in  which  the  drug  was  taken,  totlie 
fact  that  the  species  of  strychnos  was  an  unusual  one,  and  also 
especially  to  the  fact  of  recovery  after  what  was  probably  a  large  dose  : — 

"  I  found  the  patient  on  the  floor  in  a  state  of  tetanic  convulsions  and  strugghng 
violently.  From  the  natm-e  of  the  convulsions  I  came  to  the  conclusion  that  she 
was  suffering  fi-om  strychnine  poisoning,  and  at  once  attempted  to  produce 
vomiting  by  administering  mustard-and-water.  Failing  in  this,  I  returned  home  for 
a  stomach-pump. 

"  On  my  retm-n  to  the  house  the  patient  was  having  an  exceedingly  severe 
convulsive  attack ;  respiiation  had  ceased ;  she  had  become  quite  cyanosed.  The 
pulse  could  not  be  felt  at  the  wrist,  the  eyeballs  protruded  from  their  sockets,  and 
the  tongue  was  thrust  half  out. 

"  It  appeared  to  me  that  the  patient  was  dying.  Luckily  the  convulsion 
relaxed,  and  the  tube  was  passed  down  to  the  stomach,  and,  with  a  funnel  attached 
to  the  other  end,  her  stomach  was  repeatedly  washed  out  both  with  wai-m  mustard- 
and-water  and  plain  warm  water.  After  this  had  been  done  an  immediate  improve- 
ment was  noted;  the  convulsions  grew  gradually  sbghter  and  slighter,  until  by  shortly 
after  11  a.m.  she  remained  quiet  unless  touched.  We  agi-eed  to  see  her  m  an  hour's 
time  (12  noon).  Then  the  patient  stated  that  she  was  much  better,  but  complained 
of  feelings  of  great  giddiness,  with  pains  in  the  loins  and  numbness  of  the  legs. 
When  about  to  observe  the  condition  of  the  pupils,  which  were  somewhat  dilated, 
merely  touching  the  eyebrow  produced  a  considerable  amount  of  twitching  of  the 
whole  body.  Bromide  of  potassium  was  now  given  in  small  doses.  By  4  p.m.  the 
patient  had  so  far  recovered  as  to  get  up  and  walk  up  to  her  bedroom,  on  another 

"Twitching  continued  to  a  certain  degree  for  twenty-four  houi-s  afterwards, 
otherwise  her  recovery  was  uninterrupted.  The  patient,  a  woman  sixty-seven  years 
of  age,  was  the  widow  of  a  herbaUst,  and  she  had  been  in  the  habit  of  taking  some 
of  her  husband's  preparations  when  she  thought  fit.  The  substance  that  she  took  was 
a  combination  of  various  exti-acts  :  the  extracts  of  Strychnos  lynain,  valerian,  and 
one  or  two  others  of  no  importance.  Her  statement  was  that,  feelmg  giddy  m  tJie 
morning,  she  took  some  of  these  extracts,  thinking  they  would  act  as  a  '  pick-me-up 
She  said  that  she  took  a  Uttle  of  the  first  on  the  end  of  a  knife,  mixed  it  with  hot 
water,  and  di-ank  it  off.  She  then  sat  down  to  her  breakfast,  taking  tea,  a  little 
bacon,  and  bread.  She  felt  sick,  endeavoui-ed  to  voimt  without  eflect,_  and 
slipped  off  her  chaii-  on  to  the  floor,  and  the  convulsive  attacks  commenced. 

For  a  case  of  severe  vesical  spasm  following  four  minim  doses  of 
the  B.P.  liq.  strych.  vide  B.  M.  J.,  1, 1895,  p.  135. 

In  1898,  a  trial  for  strychnine  poisoning  took  place  which  is  th-us 
recorded  and  commented  on  by  the  Lancet,  1,  1898,  p.  1628  : 

"  On  June  6th,  the  trial  of  Walter  Horsfoid  for  the  murder  of  his  cousm  Annie 
Holmes,  a  widow,  was  concluded.  After  five  days'  investigation  at  the  Huntingdon 
Assizes,  before  Mr.  Justice  Hawkins,  the  prisoner  was  convicted  and  seutenced  to 
death.    The  facts  of  the  case  were  briefly  as  follows  :  Horsford,  who  had  lecentlj 
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enceinte,  ^yith  tho  implication  that  J,'^^*^,^^^^^^^^ 

he  repudiated  liabiht  y  on  tho           «  "lat       liJ^^^^^';";^^?^  as  he  did  not  wish 

,xnd  expressed  a  wish  that  no  "^^^'^  lectors  sho^dd  bo  ^^^^^  December 

his  wife  to  know  of  the  relations  which  Y„lrai^titfoTaise^^^^^^^  grains 

last,  Horsford  pm-chased  at  a  chemist  s  a  lai  go  ^^^^^^^^^  One  day,  early 

of  strychnine,  alleging  that  he  wanted  them     ^.^J^^^^^^^^^^^  to  bed,  taking 

in  January,  Mrs.  Holmes  who  had        ,^^^^^!,\X^tanc^^  afterwards  her 

with  her  a  glass  of  water,  an  ^^^^^^^^"'^^^'^^'t^er  in  great  agony.  The 

T'V.PfiPi  statements  were  demonstrably  contrary  to  tact,  lor  ne  naa  ue«u 
TjTto  SXS        the  letter  ''l/' ^'j.XrTfS  2^ 

1  o  nf.;.fHv  of  sti-Ychnine  From  the  characteristic  symptoms  and  the  chemical 
iSsrte-  c  i^Xrsiiadow  of  doubt  that  the  deceased  had  died  from  strych- 
Se  poisoning.  The  questions  to  be  determined  were  :  Was  the  alkaloid  taken  by 
Sen?  or  w^as  it  administered  with  a  felonious  intent  ?  and  if  the  latter,  who  was 
?he  gtdl  y  ^eTson  ?  Although  strict  inquiries  were  made,  none  other  than  Horsford 
l^ely  to  be^know^  toMrs.  Ilolmes,  and  to  be  interested  m  her  affairs,  was  found  to 
SvfpSchased  strychnine  from  the  chemists  for  some  distance  around  Fortunately 
there  was  no  difficulty  in  comparing  Horsford's  known  handwriting  with  the 
Srection  on  the  packet  containing  the  powder.  The  hkeness  between  the  two  was 
so  striking  that  it  scarcely  needed  an  expert  to  appreciate  it.  Now,  ^hether 
Horsford  caused  to  be  administered  the  poison  with  the  intent  to  procure  abortion, 
a  proposition  purely  visionary,  or  to  compass  death  mattered  not.  The  post-mortem 
examination  showed  that  Mrs.  Holmes  had  not  been  pregnant  withm  a  short  peiiod 
of  her  death  But  even  this  mistake  as  to  her  condition  would  not  have  duninisnea 
the  criminal  responsibility,  since  the  Act  in  considering  the  penalties  for  the  p'o- 
curiuK  of  abortion  distinctly  says  '  whether  the  woman  be  pregnant  or  not.  Itie 
chief  contentions  for  the  defence  were  (1)  that  some  other  person  _  than 
Horsford  might  have  been  the  guilty  party ;  (2)  that  the  strychnine  found  m  the 
papers  might  have  been  put  under  the  bed  subsequently  to  the  death  of  Mi-s. 
Holmes  ■  and  (3)  that  it  was  not  likely  that  Horsford,  '  who  only  valued  Mrs. 
Holmes's  body  at  half  a  crown,'  a  sum  he  acknowledged  to  have  given  her  would 
sacrifice  her  body  and  soul  at  the  risk  of  losing  his  own  hfe.  As  regards  the  first, 
it  may  be  remarked  that  there  was  not  the  slightest  testimony  that  any  other 
person  than  Horsford  had  any  reason  for  taking  her  life.  The  other  pomts  are  too 
puerile  to  merit  discussion.  .  . 

'•  Since  the  time  of  Palmer  no  case  of  murder  by  strychnine  poisoning  so  toul 
in  eveiy  sense  of  the  word  has  been  brought  to  light  as  that  now  under  consideration. 
United  to  his  victim  by  ties  of  blood,  in  debt  to  her  morally  for  the  wrong  he  had 
done  to  her,  Horsford  hesitated  not  to  treacherously  take  the  life  of  a  lonely  widow, 
and  make  her  innocent  children  orphans,  and  all  for  the  miserable  gain  of  fi-eedoni 
from  the  consequences  of  his  lust.  The  links  in  the  chain,  or  rather  the  strands  in 
the  rope,  of  evidence  were  so  convincing,  so  natural  in  their  connection  and 
cohesion,  that  none  but  the  wilfully  blind  could  for  a  moment  hesitate  to  endorse 
the  verdict." 

Poisoning  by  Taxus  Baccata,  or  Yew. 

Source  and  Method  of  Occurrence. — The  yew  tree  {Taxus 
baccata)  is  indigenous  in  England,  and  in  the  days  of  bows  and  arrows 
was  largely  planted,  so  that  it  is  now  a  very  common  tree.  Poisoning 


824 


POISONING  BY  YEW. 


by  it  is  almost  entirely  a  matter  of  accident,  and  is  much  commoner  in 
cattle  than  in  human  beings.  The  red  pulp  of  the  fi-uit  has  a  sweetish, 
pleasant  mucilaginous  taste,  and  is  innocuous,  but  the  green  seed  inside 
the  pulp  is  distinctly  poisonous.  It  is  now  well  ascertained  tliat  yew 
leaves  and  the  hard  central  portion  of  the  berries  exert  a  specific 
poisonous  action  both  on  men  and  cattle.  If  animals  recover  from 
the  primary  effects,  they  are  liable  to  die  after  several  days  from  in- 
flammation of  the  bowels.  On  one  occasion  the  author  examined  the 
viscera  of  an  ox  which  had  died  from  the  poisonous  effects  of  yew- 
leaves.  There  was  much  inflammation,  and  in  some  parts  of  the 
intestines  gangrene  had  taken  place.  Infusion  of  yew-leaves,  which  is 
popularly  called  yew-tree  tea,  is  sometimes  used  "for  the  purpose  of 
procuring  abortion  by  ignorant  midwives.  A  case  of  death  from  a 
person  drinking  this  infusion  is  reported  in  the  registration  returns 
for  1838-9.  In  the  returns  for  1840  there  is  also  one  death  of  a 
female,  set.  34,  referred  to  her  having  eaten  the  berries  of  the  yew. 
The  subject  of  poisoning  by  yew-leaves,  in  reference  to  their  emplo.y- 
ment  for  purposes  of  abortion,  has  been  investigated  by  Chevallier, 
Duchesne,  and  Reynal  ("  Ann.  d'Hyg.,"  1855,  vol.  2,  pp.  94  and  385). 

Toxicity  and  Fatal  Dose.— the  toxicity  of  the  plant  is  due  to 
taxin  [Wortley  {Pharm.  Jour.,  23,  p.  182)  states  that  it  only  occurs 
in  the  male  yew :  this  must  be  an  error,  for  the  fruit  is  j)oisonous. — 
Ed.],  an  alkaloid  obtained  from  the  berries  and  leaves.  It  is  not  olficial, 
but  its  dose  (Martindale,  "Extra  Pharm.")  is  given  as  one-hundredth 
to  one-sixtieth  of  a  grain.    It  is  therefore  a  dangerous  poison. 

There  is  no  record  of  the  exact  minimal  lethal  dose,  but  a  tea- 
spoonful  of  the  leaves  has  proved  fatal.  A  lunatic  woman  had  been 
employed  in  preparing  evergreen  decorations.  Nothing  unusual  was 
observed  by  the  nurses  in  attendance  until  about  10.30  p.m.  She  had 
had  some  bread-and-cheese  with  the  other  patients,  when  in  about  five 
minutes  she  slipped  off  her  chair  almost  helpless.  Her  countenance 
turned  of  a  dusky  pallid  hue,  but  there  were  no  cerebral  symptoms. 
She  vomited  a  quantity  of  food  mixed  with  a  few  bits  of  yew-leaves. 
She  soon  passed  into  a  state  of  collapse,  and  died  in  less  than  three 
hours  from  her  first  seizure.  She  retained  her  consciousness  until  a 
few  minutes  before  she  died,  and  admitted  that  she  had  eaten  some 
little  bits  of  yew,  but  she  did  not  think  anything  of  it.  The  broken 
leaflets  in  the  vomited  matters  and  the  portions  found  in  the  stomach 
and  boAvels  after  death  did  not  amount  to  a  teaspoonful.  Yew-leaves 
may  thus  prove  in  small  quantity  a  rapidly  fatal  poison.  For  further 
points  vide  B.  M.  J.,  2,  1899,  p.  1377. 

Duration. — Symptoms  appear  in  an  hour  or  less  ;  and  death  or 
recovery  ensues  within  eight  or  ten  hours,  but  may  be  delayed  for 
longer  periods.  In  the  non-fatal  case  infra  the  symptoms  did  not 
come  on  till  the  fourth  day  of  taking  a  decoction  of  the  plant. 

Symptoms. — The  symptoms  produced  by  the  leaves  and  berries 
are  fairly  uniform  in  character ;  convulsions,  insensibility,  coma, 
dilated  pupils,  paleness  of  the  countenance,  small  pulse,  and  cold 
extremities,  are  the  most  prominent.  Vomiting  and  purging  are  also 
observed  among  the  symptoms.  The  subject  of  one  case,  a  girl 
about  five  years  of  age,  died  in  a  comatose  state  in  four  hours  after 
she  had  eaten  the  berries,  and  in  another  case,  a  boy  set.  4  years,  died 
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nineteen  days  after  taldncr  tlie  berries,  obviously  from  severe  inflam- 
mation of  the  bowels.  The  immediate  symptoms  in  the  boy  were 
vomiting,  purging,  coma,  convulsions,  dilated  pupils,  hurried  respira- 
tion, a  small  pulse,  and  a  cold  skin  (see  Prov.  Jour.,  November  29th, 
1848,  p.  662,  and  December  27th,  p.  708).  A  tablespoonful  ot  the 
fresh'  leaves  was  administered  to  three  children  of  five,  four,  and  three 
years  of  age  as  a  vermifuge.  Yawning  and  listlessness  soon  succeeded ; 
the  eldest  vomited  a  little,  and  complained  of  pain  in  the  abdomen,  but 
the  two  younger  children  suffered  no  pain.  They  all  died  within  a 
few  hours  of  each  other. 

A  lunatic  died  from  the  poisonous  effects  of  yew-leaves.  The 
deceased  was  observed  chewing  the  plant,  and  before  the  attendants 
had  taken  it  from  him  he  had  succeeded  in  swallowing  a  portion  of  the 
masticated  juice.  He  was  soon  afterwards  suddenly  seized  with  giddi- 
ness, prostration  of  strength,  vomiting,  coldness  of  the  skin,  spasms, 
and  irregular  action  of  the  heart.  He  died  in  fourteen  hours.  _  On 
inspection  the  stomach  was  found  much  distended ;  and  it  contained 
some  yew-leaves  (Did).  Hosp.  Gaz.,  1,  1845,  p.  109). 

Treatment. — Empty  the  stomach,  and  counteract  collapse  by  all 
general  measures.    There  is  no  specific  antidote  known. 

Post-mortem  Appearances. — Judging  from  the  effect  of  the 

plant  on  cattle,  it  would  seem  to  have  considerable  power  as  an  irritant 
to  the  intestine  ;  but  there  is  nothing  characteristic  about  the  appear- 
ances, i.e.,  pointing  to  yew,  and  not  to  any  other  irritant. 

A  girl,  set.  19,  took  a  strong  decoction  of  the  leaves  to  bring  on  the  menses. 
The  dose  taken  was  a  tumblerful  for  four  successive  mornings.  Severe  vomiting 
followed,  and  this  was  promoted  by  tepid  water.  Delirium  came  on,  and  the 
patient  died  eight  hours  after  taking  the  last  dose.  It  is  stated  that  nothing  of 
importance  was  revealed  by  an  inspection  of  the  body  [Lancet,  1870,  2,  p.  471). 
In  another  case  a  girl,  set.  13,  took  the  leaves  for  a  similar  purpose.  Death 
took  place  rapidly,  without  any  other  symptoms  of  poisoning  than  vomiting.  On 
inspection  there  was  congestion  of  the  membranes  of  the  brain,  liver,  and  kidneys, 
a  greenish  colour  of  the  contents  of  the  stomach  and  intestines  owing  to  the 
fragments  of  yew-leaves,  and  stellated  inflammation  of  the  mucous  membrane  of 
the  stomach  and  bowels. 

A  child,  aged  three  years  and  a  half,  ate  a  quantity  of  yciu  'berries.  In  an  hour 
Afterwards  the  child  appeared  iU,  but  did  not  complain  of  any  pain.  It  vomited 
part  of  its  dinner,  mixed  with  some  of  the  berries.  A  medical  man  was  sent  for, 
but  the  child  died  in  convulsions  before  he  arrived.  On  inspection  the  stomach  was 
found  filled  with  mucus,  and  the  half-digested  pulp  of  the  berries  and  seeds. 
There  were  patches  of  redness  in  the  mucous  membrane,  and  this  was  so  much 
softened  that  it  could  be  detached  with  the  slightest  friction.  The  small  intestines 
were  also  inflamed. 

A  lunatic  ate  a  quantity  of  the  herries,  and  seven  hours  afterwards  he  was  found 
■dead  sitting  in  a  chair.  On  inspection  of  the  body  the  right  cavities  of  the  heart 
were  distended  with  fluid  blood  of  a  dirty  plum  colom-.  The  mucous  membrane  of 
the  stomach  was  reddened  and  softened  with  patches  of  black  congestion.  The 
■duodenum  was  in  a  siniilar  state.  In  the  lower  part  of  the  small  intestines  there 
was  a  mass  of  the  berries.  The  liver  and  other  soft  organs  were  much  congested 
(Med.  Times  and  Gaz.,  1870,  2,  p.  446;  see  also  1871,  1,  p.  386,  for  another  fatal 
case). 

Analysis. — Fragments  of  the  leaves  or  the  berries  may  be  found 
in  the  stomach.  The  yew  and  the  savin  are  the  only  coniferous 
poisonous  trees  which  are  likely  to  require  separation.  The  apex  of  the 
leaf  of  the  yew  is  not  so  pointed  as  that  of  the  savin,  and  the  yew-leaf 
<loe8  not  possess  the  peculiar  odour  of  savin  when  rubbed.  Yew 
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berries  are  seen  in  autumn ;  thej'-  are  about  the  size  of  a  pea,  of  a 
light  red  colour,  dull  on  the  surface,  and  translucent.  They  are  open 
at  the  top,  allowing  a  hard  brown  kernel  to  be  seen.  This  is  of  an 
ovoid  shape,  and  it  forms  the  greater  part  of  the  berrj'.  The  fine  red 
skin  contains  a  colourless  and  remarkabl}'  viscid  or  adhesive  juice, 
which  reddens  litmus  paper,  and  has  a  sweetish  taste. 

Taxin  maj^  be  sought  for  bj'^  the  ordinary  process  for  obtaining 
alltaloids. 

Cases. — In  1902  a  trial  took  place  (R.  v.  Pym,  Lancaster  Ass., 
March,  1902)  before  Mr.  Justice  Bucknill  in  which  the  prisoner  was 
charged  with  administering  yew  to  a  woman  with  intent  to  procure 
abortion.  The  prisoner  was  acquitted  on  the  ground  that  she  did  not 
know  that  the  girl  was  pregnant.  The  case  is  thus  recorded  by  Dr. 
Barling  : 

A  pan  was  filled  with  leaves  and  twigs  of  yew,  filled  with  water,  and  boiled  for 
several  hours.  A  teacupful  was  taken  thi-ee  times  a  day.  For  three  days  nothing 
was  noticed.  On  the  foui-th  day  the  girl  complained  of  "  pins  and  needles  "  in  the 
epigastrium,  followed  by  naiisea  and  constant  pain.  On  the  seventh  day  she 
vomited.  The  pain  got  worse,  and  she  had  diaiThoea.  At  the  end  of  a  fortnight 
she  could  hardly  stand,  and  one  night  became  ujiconscious.  The  stuff  was 
discontinued,  and  she  rapidly  recovered. 


Poisoning  by  Vanilla. 
Source  and  Method  of  Occurrence. — The  familiar  flavouring 

agent  is  probably  a  synthetic  product,  though  it  should  be  the  product  of 
the  vanilla  plant".  The  following  is  from  the  B.  M.  J.,  2, 1899,  p.  934  :— 
"Nineteen  persons,  one  of  whom  subsequently  died,  suftered  severely, 
Wassermann  tells  us  {Zeitsch.  f.  Didtet,  und  Physik.  Therapie,  1899, 
Bd.  3,  Hft.  3),  from  the  eftects  of  eating  some  vanilla  '  cream.'  This 
was  composed  of  milk,  eggs,  sugar,  and  flavoured  with  vanillin  (the 
commercial  article  prepared  from  coniferin).  The  dish  had  been 
cooked  in  the  evening  and  allowed  to  stand,  uncovered,  in  the  dining- 
room  till  noon  next  day.  Investigation  showed  that  the  eggs  and 
sugar  were  good,  that  the  milk  alone  was  harmless,  and  that  the 
vanillin  was  pure.  The  fact  that  the  cook  and  landlady,  who  had 
merely  tasted  the  dish,  had  also  become  seriously  ill,  suggested  the 
idea  that  the  poisonous  agent  might  have  undergone  further  develop- 
ment after  being  swallowed — that  is,  that  it  was  bacterial.  Wassermann 
boiled  three  flasks  containing  respectively  plain  milk,  milk  flavoured 
witb  vanillin,  and  a  solution  of  vanillin  in  water,  then  let  them  stand 
eighteen  hours  at  a  temperature  of  37°  C.  (98-6°  F.).  Some  of  the 
contents  of  each  flask  were  injected  into  mice.  The  milk  flavoured 
with  vanillin  was  poisonous,  the  other  two  harmless.  Filtration 
through  a  Berkefeld  filter  rendered  this  poisonous  milk  inert,  while  a 
mixture  of  milk  and  vanilhn  kept  for  eighteen  hours  on  ice,  instead 
of  at  a  temperature  of  98-6°  F.,  was  harmless  also  ;  0-02  to  0*1  per  cent, 
crystalline  vanillin  added  to  culture  media  was  found  (1)  to  inhibit  the 
growth  of  aerobes  (Klebs-Loeffler,  pneumococcus,  etc.),  (2)  to  assist 
that  of  anaerobes  (tetanus,  anthrax,  etc.),  (3)  and  to  have  no  eflect 
either  way  on  facultative  aerobes  (typhoid,  coli  communis).  It  was 
therefore  concluded  that  the  milk  had  been  contaminated  witli 
anaerobic  bacteria,  whose  development  had   been  assisted  by  the 
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symptoms  were  choleraic  :  low  temperature   great  P^'^^^l^"^"' 
tnXnd  headache,  severe  vomiting  and  diarrhoea,  cramps  m  the  ca  ves 
and  S         f^qum  t  micturition,'  thirst,  etc.    Recovery    ook  place 
^mdua  f    W^^^^^  q^^otes  several  other  cases  of  vanilla  poison- 

fngl    wiiicl^    vanilla  pod,  and  not  vanillin,  had  ^een  emrdo^d  As 
reL-ds  prophylaxis,  the  only  thing  to  be  done  is  to  see  that  the  milk  ana 
X  ingi-edieiits  of  the  disl/are  pure.  As  these  anaerobic  ^^^^^^^ 
boiling,  precautions  against  contamination  must  begin  at  the  aairj. 

Poisoning  by  Vbratbum  Album  and  Viride. 

Source  and  Method  of  Occurrence.-Neither  of  tl^^se  plants 
is  British.  Their  toxic  principles  have  been  investigated  by  Wright 
and  Luff,  who  found  veratrine  and  cevadme.  Taylor  stated  that  lie 
never  met  with  a  criminal  case  of  poisoning  by  veratrine.  T  he  common 
veratrine  of  the  shops  is  sometimes  given  medicinally  m  doses  ot  one- 
sixth  of  a  grain.  It  forms  a  grey  non-crystallme  powder,  scarcely 
soluble  in  water  even  on  boiling  ;  but  is  more  readily  dissolved  by 
alcohol  and  ether.  It  has  a  slight  alkaline  reaction,  and  combines 
with  acids,  forming  soluble  salts. 

Toxicity  and  Fatal  Dose.— Luff  (' For.  Med.')  states  that  vera- 
trine first  stimulates  and  then  paralyses  both  motor  and  sensory  nerves. 
A  physician  prescribed  medicinally  for  a  lady  one  gram  of  veratrine 
di\dded  into  fifty  pills,  and  three  were  directed  to  be  taken  for  a  dose. 
Not  long  after  the  first  dose  had  been  swallowed  the  patient  was  lound 
insensible,  the  surface  cold,  the  pulse  failing,  and  there  was  every 
symptom  of  approaching  dissolution.  She  remained  some  hours  in  a 
perilous  condition,  but  ultimately  recovered.  Supposing  the  medicine 
to  have  been  well  mixed,  and  the  pills  equally  divided,  not  more  than 
one-sixteenth  of  a  grain  of  veratrine  was  here  taken.  This  case  proves 
that  the  alkaloid  is  capable  of  exerting  a  powerful  effect.  Death  has 
taken  place  after  taking  about  eighteen  grains  of  powdered  veratrum 
root,  but  recovery  has  occurred  after  much  larger  quantities  of  the  root 
have  been  taken  (Luff). 

Symptoms. — In  one  case,  salivation  and  profuse  sweating  occurred ; 
Vomiting  was  frequent ;  great  oppression  was  felt  in  the  epigastric 
region,  together  with  soreness  of  the  throat  and  profound  prostration; 
there  was  no  diarrhoea.  Recovery  took  place  under  prompt  treatment. 
In  another  case  reported  by  Blake  nearly  three  grains  of  veratrine 
were  accidentally  swallowed  by  an  adult.  The  patient  complained  of 
giddiness,  sickness,  constriction  of  the  tliroat,  thirst,  diarrhoea  with 
tenesmus,  and  a  tired,  weak,  faint  feeling.  The  tongue  was  swollen, 
and  the  mouth  and  throat  were  sore  ;  the  pupils  were  extremely  con- 
tracted, the  respirations  hurried,  and  the  pulse  was  quick  and  small ; 
micturition  was  frequent.  A  continued  tingling  was  felt  over  the  entire 
body,  with  now  and  then  intolerable  fits  of  itching  in  different  parts  ; 
there  was  no  sneezing.  Recovery  took  place  under  treatment,  the 
irritation  of  the  skin  being  the  last  symptom  to  subside  (Mann). 

Treatment  must  be  on  general  principles,  the  same  as  for 
aconite  (Luff). 

Post-mortem  Appearances. — Nothing  characteristic. 
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Analysis. — Veratrine  has  a  hot,  acrid  taste,  without  any  bitterness. 
Strong  nitric  acid  gives  to  it  a  light  red,  turning  to  an  ochreous,  colour. 
Diluted  sulphuric  acid,  when  heated  with  the  powder,  or  a  residue 
containing  veratrine,  produces  an  intense  crimson-red  colour.  Boiled 
with  strong  hydrochloric  acid,  it  yields  a  fine  purple  colour.  It  under- 
goes no  change  of  colour  with  iodic  acid  or  sulphomolybdic  acid. 

Mann  adds  the  following  tests  : — "  Applied  to  tlie  mucous  membrane 
of  the  nostrils,  veratrine  causes  violent  sneezing.  A  drop  or  two  of  strong 
sulphuric  acid  added  to  a  little  veratrine  in  a  watch-glass  and  well 
mixed  develops  a  yellow  colour,  which  quickly  changes  to  orange  and 
finally  to  cherry-red.  If  the  mixture  is  warmed  it  becomes  red  immedi- 
ately. Salicin  treated  with  sulphuric  acid  turns  red  immediately 
without  heating.  Narcotine  gives  a  similar  reaction,  but  takes  hours 
to  acquire  the  red  colour.  Hydrochloric  acid  with  veratrine  produces 
no  change  until  the  mixture  is  heated,  when  it  becomes  red.  Sulpho- 
molybdic acid  added  to  a  fragment  of  veratrine  produces  a  brick-red, 
which  becomes  dirty  brown,  greenish,  and  finally  blue.  If  a  little 
veratrine  is  mixed  with  five  or  six  times  the  amount  of  cane-sugar,  and 
moistened  with  concentrated  sulphuric  acid,  a  yellow  colour  is  first 
produced,  which  changes  to  green  and  finally  to  blue.  With  ammonium 
selenate  and  sulphuric  acid  veratrine  jdelds  a  brownish  yellow,  which 
changes  to  rose-red." 

Case. — A  gentleman  swallowed  experimentally  one  drachm  of 
tincture  of  green  hellebore  {Veratruvi  viride) ,  equal  to  twelve  grains  of 
the  powder.  He  was  found  soon  afterwards  in  a  collapsed  state,  the 
features  sunk,  the  skin  cold  and  covered  with  a  profuse  clammj"^  sweat, 
the  pulse  scarcely  perceptible.  He  complained  of  intense  pain  in  the 
region  of  the  stomach.  There  was  no  purging.  These  symptoms  were 
relieved  by  treatment,  and  the  next  morning  the  patient  had  recovered 
{Med.  Times  and  Gaz.,  1868,  1,  6). 

Group  8.— POISONS  OF  ANIMAL  ORIGIN. 

As  a  group  poisoning  by  foodstuff's  should  here  come  in,  but  that 
subject  is  best  kept  to  itself  as  another  group.  This  exclusion  leaves 
us  then  only  cantharides  and  snake  venom  to  deal  with. 

Poisoning  by  Cantharides. 

Source  and  Method  of  Occurrence. — The  substance  is  the 
dried  body  of  a  beetle  {Cantharis  vesicatoria) ,  used  in  medicine  ex- 
ternally as  an  irritant  and  internally  (very  seldom  used)  for  its  effect 
upon  the  kidneys  (stimulant).  Cantharides  have  been  not  infrequently 
administered,  either  in  the  state  of  powder  or  tincture,  for  the  criminal 
pm-pose  of  procuring  abortion,  but  they  are  not  often  a  cause  of  death 
in  this  country.  Out  of  1,620  fatal  cases  of  poisoning  in  four  years 
there  wei'e  only  two  which  were  ascribed  to  cantharides. 

The  only  official  preparation  for  internal  use  is  the  Tincture  dose 
2  to  5  minims,  or  5  to  15  minims  for  one  dose. 

Toxicity  and  Fatal  Dose.— The  quantity  of  this  poison  required 
to  produce  serious  symptoms,  or  to  destroy  life,  has  been  a  frequent  sub- 
ject of  medico-legal  inquiry.   Doses  above  a  drachm  of  the  tincture  are 
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ZvZ  Is  a  medicinal  dose.    In  three  cases,  a  drachm  of  the  ij^owdeiv 
mTxed^Sh  six  omices  of  rum,  was  taken  by  each  person  robust  healthy 
e^rc^e      l^ie^  suffered  severely,  but  recovered  in  about  ten  days 
if  these  cases,  irritation  of  the  urinary  organs  did  not  appear  until 
nftPT  the  men  had  been  bled. 

Th^  smallest  quantity  of  the  powder  which  has  been  known 
to    destroy   life  was   in  the  case  of  a  young  woman,  quoted  by 
Orfila     The  quantity  taken  was  estimated  at  twenty-four  grains  in  two 
doses.    She  died  in  four  days ;  but  as  abortion  preceded  death  this 
may  have  been  concerned  in  accelerating  that  event.   Her  intellect  was 
clear  mitil  the  last.    In  one  instance  a  man  recovered  after  having 
taken  two  drachms  {Med.  Gaz.,  vol.  42,  p.  873)     An  ounce  of  the 
tincture  has  been  known  to  destroy  life.    This  dose  was  taken  by  a 
boy   £et   17   and  he  died  in  fourteen  days.    This  is,  perhaps,  the 
smallest  dose  of  the  tincture  which  has  proved  fatal.    Four  drachms 
and   even  six  drachms  have  been  taken;  and   although  the  usual 
symptoms  followed,  the  parties  recovered      The  last  case  was  the 
subiect  of  a  trial  at  the  Central  Criminal  Court  m  September,  1836. 
Six  drachms  of  the  tincture  were  administered  to  a  girl  set.  17.  Ihe 
questions  here  arose  whether  half  an  ounce  was  sufficient  to  kill  a  person, 
as  also  what  proportion  of  cantharides  was  contained  m  an  ounce  of 
the  tincture.    One  ounce  of  the  tincture  is  equivalent  to  six  grains 
of  the  powder ;  but  as  the  proportion  of  cantharidin,  the  substa,nce 
on  which  the 'poisonous  properties  depend,  is  subject  to  variation, 
it  is  not  unlikely  that  the  tincture  varies  in  strength.  A  case  is  quoted 
by  Pereira  ("  Mat.  Med.,"  4th  ed.,  vol.  2,  part  2,  p.  750)  in  which  it 
is  said  six  ounces  of  the  tincture  were  taken  by  a  man  without  causing 
dangerous  symptoms.    This  must  have  been  an  unusually  weak  pre- 
paration, and  probably  the  insects  from  which  the  tincture  was  made 
contained  little  or  no  cantharidin.    The  same  writer  mentions  a  case 
within  his  own  knowledge  in  which  one  ounce  of  the  tincture  caused 
serious  symptoms.  The  powder  cannot  be  so  readily  administered  as  the 
tincture,  since  a  large  portion  of  it  floats  for  a  time  on  any  liquid  with 
which  it  is  mixed,  and  attracts  attention  by  its  peculiar  appearance. 
At  the  Liverpool  Lent  Assize,  1861  {R.  v.  Wilkins),  a  man  was 
indicted  for  administering  powdered  cantharides  to  a  woman. 

The  prisoner  had  mixed  it  in  a  cup  of  tea ;  the  prosecutrix  took  a  portion  of 
the  tea  and  sulfered  fi'om  vomiting  and  other  symptoms  produced  by  this  sub- 
stance •'  she  skimmed  a  quantity  of  the  powder  from  the  tea,  on  which  it  floated, 
and  its  nature  was  then  determined.  The  prisoner  was  convicted  of  the  act  of 
administration,  but  a  question  arose  in  reference  to  the  intent. 

The  jury  found  that  he  had  administered  the  powder  with  the 
intent  to  excite  the  sexual  passion  of  the  woman,  for  which  the  new 
statute  had  not  provided,  as  this  makes  the  offence  to  depend  only  on 
the  intent  to  injure,  aggrieve,  or  annoy. 

Symptoms. — When  taken  in  powder,  in  the  dose  of  one  or  two 
drachms,  it  gives  rise  to  the  following  symptoms  :  a  burning  sensation 
in  the  throat,  great  difficulty  of  swallowing,  violent  pain  in  the 
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abdomen,  nausea,  and  vomiting  of  bloody  m.uciis  ;  there  is  also  great 
thirst  and  dryness  of  the  tliroat,  and  in  a  few  cases  observed  by 
Maxwell  salivation  was  a  prominent  symptom.  As  the  case  proceeds 
a  dull  heavy  pain  is  commonly  experienced  in  the  loins,  and  there  is 
an  incessant  desire  to  void  urine,  but  only  a  small  quantity  of  blood 
or  bloody  urine  is  passed  at  each  effort.  The  abdominal  pain  becomes 
of  a  violent  griping  kind.  Purging  may  pupervene ;  but  this  is  a 
symptom  Avhich  is  not  always  observed :  the  matters  discharged  from 
the  bowels  are  mixed  with  blood  and  mucus,  and  there  is  often 
tenesmus  (straining).  In  these,  as  well  as  in  the  vomited  liquids, 
shining  green  or  copper-coloured  particles  may  be  commonly  seen  on 
examination,  whereby  the  nature  of  the  poison,  if  it  has  been  taken  in 
powder,  will  be  at  once  indicated.  After  a  time  there  is  severe 
priapism,  and  both  in  the  male  and  female  the  genital  organs  are 
swollen  and  inflamed.  In  one  instance,  observed  by  Pereira,  abortion 
was  induced,  probablj'^  owing  to  excitement  of  the  uterus  from  the 
severe  affection  of  the  bladder,  for  there  is  no  proof  that  this  substance 
acts  directly  on  the  uterus  to  induce  abortion.  With  respect  to  the 
aphrodisiac  propensities  said  to  be  caused  by  cantharides,  these  can 
seldom  be  excited  in  either  sex,  except  when  the  substance  is 
administered  in  a  dose  which  would  seriously  endanger  life.  When 
the  case  proves  fatal,  death  is  usually  preceded  by  faintness,  giddiness, 
and  convulsions.  The  tincture  of  cantharides  produces  similar 
sj^mptoms.  They  are,  however,  more  speedily  induced,  and  the 
burning  sensation  and  consti'iction  of  the  throat  and  stomach  are  more 
strongly  marked.  This  symptom  is  often  so  severe  as  to  render  it 
impossible  for  the  person  to  swallow,  and  tlie  act  of  swallowing  gives 
rise  to  excruciating  pain  in  the  throat  and  abdomen.  Cantharides 
have  been  in  some  cases  wantonly  used,  and  with  great  danger  to 
life,  with  a  view  of  exciting  sexual  feelings.  The  doses  in  which  it  has 
been  given  have  been  such  as  to  cause  symptoms  of  irritant  poisoning. 

In  November,  1859,  six  female  Bervants  in  a  gentleman's  family,  as  well  as  the 
master  and  mistress,  were  attacked  with  the  symptoms  of  poisoning  by  cantharides. 
It  appeared  that  the  coachman  of  the  family  had  shortly  before  the  occurrence 
pm-chased  an  ounce  of  titds  poison  ;  that  he  had  put  the  cantharides  into  beer  and 
coffee,  and  had  thus  poisoned  the  whole  household.  He  was  tried,  but  acquitted 
of  any  indictable  offence,  on  the  ground  that  his  intent  was  not  to  miu-der.  It  was 
this  case  which  led  to  an  alteration  in  the  law. 

Treatment. — Empty  the  stomach  and  treat  on  general  principles. 
Fatty  substances  must  be  avoided  (Mann). 

i*OSt-mortem  Appearances.— In  one  well-marked  instance  of 
poisoning  by  this  substance,  the  whole  of  the  alimentary  canal,  from 
the  mouth  downwards,  was  inflamed.  The  mouth  and  tongue  seemed 
to  be  deprived  of  their  mucous  membrane.  The  ureters,  kidneys,  and 
internal  organs  of  generation  were  also  inflamed.  In  another  instance 
in  which  an  ounce  of  the  tincture  was  swallowed,  and  death  did  not 
occur  for  fourteen  days,  the  mucous  membrane  of  the  stomach  was  not 
inflamed  ;  but  it  was  pulpy  and  easily  detached.  The  kidneys  were, 
however,  inflamed.  The  brain  has  been  found  congested,  and 
ulceration  of  the  bladder  is  said  to  have  been  met  with.  There  are 
few  fatal  cases  reported  in  which  the  appearances  have  been  accurately 
noted.  Indeed,  the  greater  number  of  those  who  have  taken  this  poison 


POISONING  BY  CANTHARIDES.  831 


A     Tn  «  ,.,i^P  which  occiirred  to  Saunders,  death  took 
^Z^U^i^^  The  deceasea  must  have  taken  the 

ventricles  were  distended  with  serum.  Both  lungs  weie  iu^iny 
engox^  d  wiTh  dark-coloured  blood.  The  gullet  was  P-  f  ^ -^--^^^ 
and  there  were  patches  of  inflammation  on  the  n.ucous  coat  of  the 
stomach  which  had  become  detached  m  several  places.  Ihe  same 
nflamm^tory  appearance  existed  in  the  small  ntestxnes  xn  ^  ^  s  of 
which  the  powder  of  cantharides  was  abundantly  present.  The  ^^ssels 
were  distended,  and  the  liver  was  engorged  with  dark  blood.  lUe 
gall-bladder  was  much  distended  with  bile,  and  none  of  tins  secretioxr 
Speared  to  have  passed  into  the  bowels.  The  spleen  and  kxdx.ey 
were  highly  congested ;  the  ureters  were  inflamed ;  the  bladdei  was 
Tontractld  and  empty,  and  its  internal  surface  pale.  The  gl^tternig  of 
the  particles  of  cantharides  on  the  viscera  durxng  the  anspectxoxx  by 
candlehght  was  very  remarkable  {Med.  Times,  February  3rd,  1849 
V  287)  Cantharides  powder  has  no  local  chemical  action:  the 
■  poison  is  a  pure  irritant,  and  the  effects  observed  on  the  stomach  are 
entirely  due  to  irritation  and  inflammation.  ^   ,     ,  ^i 

Analysis— The  wingcases  and  other  parts  of  the  beetle  must 
be  carefully  looked  for,  vide  p.  368. 

Cantharidin  is  a  neutral  crystallisable  principle. 
For  the  detection  of  cantharidin,  which  forms  on  an  average  only 
i^^th  part  of  the  flies,  acidify  and  digest  the  suspected  sohd  or  the 
liquid  contents  of  the  stomach  (evaporated  to  an  extract)  in  successive 
quantities  of  ether,  concentrate  these  ethereal  solutions  by  slow  evapo- 
ration, and  then  observe  whether  the  concentrated  liquid  apphed  to 
the  skin  of  the  lips,  or  the  lobe  of  the  ear,  produces  blistering.  The 
-*^th  of  a  grain  of  cantharidin  dissolved  in  ether  is  said  to  possess 
blistering  properties.  For  the  detection  of  the  powder,  the  suspected 
Hquids,  mixed  with  alcohol,  should  be  spread  on  sheets  of  glass,  and 
allowed  to  evaporate  spontaneously  to  dryness.  The  shining  scales 
will  then  be  seen,  on  examining  by  reflected  light  either  one  or  both 
surfaces  of  the  glass  ("  Ann.  d'Hyg.,"  October,  1842).  As  the  powder  is 
insoluble  in  water,  some  portion  of  it  may  be  obtained  by  washing  and 
decantation.    The  sediment  may  be  examined  on  a  glass  slide  with  the 

microscope.  -t  r 

Chloroform  may  be  used  for  the  separation  of  cantharidin  from  the 
tincture  or  from  an  alcoholic  or  aqueous  extract  of  the  contents  of  the 
stomach.  An  ounce  of  chloroform  may  be  frequently  shaken  with  the 
acidified  suspected  matters  and  left  in  contact  with  them  twenty-four 
hours.  The  chloroform  is  then  separated  by  a  funnel,  filtered,  and 
allowed  to  evaporate  spontaneously  in  a  watch-glass.  A  pellet  of  lint 
of  the  size  of  half  a  pea,  pulled  out,  is  moistened  with  a  drop  of  olive- 
oil,  and  the  residue  in  the  watch-glass  taken  up  by  it.  This  is  placed 
upon  the  arm,  lobe  of  the  ear,  or  lip,  and  covered  with  goldbeatex-s' 
skin.  When  taken  off"  in  three  or  four  hours,  the  skin  is  very  red,  aixd 
on  wiping  it  with  chloroform  a  vesicle  may  have  been  produced  {Gliem. 
News,  February  14th,  1863,  p.  78).  Tlie  quantity  of  cantharidin 
detected  iu  this  way  has  amounted  to  only  the      tlx  part  of  a  grain. 
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Ihis  mode  of  operating  is  preferable  to  the  use  of  ether,  as  cantharidin 
IS  less  soluble  in  ether  than  in  chloroform.  Half  an  ounce  of  the 
tincture  ot  cantharides  will  yield  to  chloroform  a  crystallisable  principle 
having  the  characters  assigned  to  cantharidin.  In  practice  it  will  be 
lound  advisable  to  concentrate  the  Uquid  as  much  as  possible  before 
adding  the  chloroform. 

The  evidence  of  the  presence  of  cantharides,  or  of  their  having  been 
taken,  is  necessary  to  support  a  criminal  charge  ;  for  however  unam- 
biguous the  peculiar  effects  on  the  generative  and  urinary  apparatus 
may  appear  to  render  the  symptoms  produced  by  this  poison,  the 
medical  jurist  should  be  aware  that  similar  symptoms  may  proceed 
from  disease.  An  important  case  of  this  kind  has  been  reported 
{Med.  Gaz.,  vol.  12,  p.  431). 

A  young  lady  was  suddenly  seized  with  vomiting,  thirst,  pain  in  the  loins 
strangury,  and  considerable  discharge  of  blood  from  the  urethi-a ;  the  generative 
organs  were  swollen  and  painful.  She  died  in  four  days.  She  was  governess  in  a 
family,  and  there  was  some  suspicion  that  she  had  been  poisoned  with  cantharides. 
The  stomach  arid  the  kidneys  were  found  inflamed,  and  the  bladder  also.  This 
contained  about  two  ounces  of  blood.  No  poison  was  detected  ;  and  indeed  it  was 
pretty  certain,  from  the  general  evidence,  that  none  could  have  been  taken. 

Cases. — At  a  meeting  of  the  Royal  Academy  of  Medicine  in  Ireland 
in  May,  1904,  Dr.  F.  C.  Martley  brought  forward  a  case  in  which  an 
elderly  woman  had  been  poisoned  by  cantharides.  About  an  ounce  of 
the  powdered  drug  had  been  administered  to  her  in  a  glass  of  rum,  but, 
in  spite  of  the  amount  having  been  so  large,  she  survived  for  thirtj'-one 
and  a  half  hours. 

Snaze  Poison. 

Source  and  Method  of  Occurrence. — Luckily  there  is  appa- 
rently in  England  only  one  species  of  snake  the  bite  of  which  is  to  be 
feared,  and  even  that  is  rare  except  in  certain  parts,  and  but  seldom, 
if  ever,  voluntarily  attacks  a  human  being,  so  that  the  experience  of 
English  medical  men  in  snake-bites  is  practically  nil.  Far  otherwise 
is  the  experience  in  our  Indian  possessions,  where  poisonous  snakes 
abound,  and  take  a  very  large  toll  of  human  lives  annually. 

Toxicity  and  Fatal  Dose. — Dr.  Fraser,  of  Edinburgh,  and  Dr. 
Calmette,  of  Paris,  stand  out  as  the  chief  investigators  of  the  toxicit}'^ 
of  snake  venom,  and  to  their  published  writings  the  reader  is  referred. 
Vide  also  Lancet,  1,  1904,  p.  849,  for  an  article  by  Dr.  Leonard  Kogers 
on  the  action  and  treatment  of  the  poison.  A  valuable  table  is  there 
given.  Here  we  can  onlj'  refer  to  the  well-known  fact  that  snake 
venom  is  comparatively  inert  when  swallowed. 

Duration. — The  action  of  the  poison  is  remarkably  rapid,  death 
taking  place  frequently  within  a  quarter  of  an  hour  and  usually  within 
a  few  hours. 

Symptoms. — Collapse  and  cardiac  failure  are  the  main  symptoms. 
For  details  the  articles  referred  to  above  must  be  consulted. 

Treatment. — Unless  some  of  Dr.  Calmette's  (or  other)  anti-venine 
be  at  hand,  treatment  can  only  be  symptomatic.  The  following  -is 
interesting  (Lancet,  2,  1901,  p.  622) : — 

"  Dr.  Calmette,  the  director  of  the  Pasteur  Institute  at  LiUe,  has,  as  every  one 
knows,  discovered  a  curative  serum  for  the  effects  of  snake-bite.  This  serum  he 
prepares  with  his  own  hands  in  his  own  laboratory  by  immunising  animals  with 
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successive  doses  of  snake  venom.  He  was  only  the  other  day  severely  bitten  by 
a  trigonocephalus.  This,  however,  was  not  due  to  any  carelessness  upon  his  part, 
for  he  takes  every  precaution  in  collecting  the  venom  and  has  invented  a  kind  ol 
forceps  which  he  introduces  into  the  cage,  and  with  which  he  seizes  the  head  of  the 
snake  so  that  it  cannot  escape.  The  cage  is  then  opened,  and  the  snake  being  forced 
to  open  its  mouth,  the  venom,  which  appears  in  drops  at  the  points  of  the  fangs,  is 
collected  in  a  Pravaz  syringe.  Despite  all  precaution  the  forceps  must  have 
slipped,  for  Dr.  Calmette  was  severely  bitten  on  the  right  hand,  and  the  venom  of 
the  trigonocephalus  is  extraordinarily  rapid  in  its  action.  Dr.  Calmette  without 
delay  gave  himself  an  injection  of  his  an ti- venomous  serum,  but  nevertheless  the 
hand  swelled  up,  and  acute  fever  set  in ;  but  by  the  afternoon  of  the  same  day 
Dr.  Calmette  was  sufficiently  recovered  to  attend  a  sitting  of  the  Conseil-Gen^ral 
of  the  Department,  at  which  he  argued  in  favour  of  a  grant  in  aid  of  the  sanatorium 
which  he  has  undertaken  to  found  at  Lille.  On  the  following  day  he  was  perfectly 
well,  having  thus  afforded  in  his  own  person,  albeit  unwillingly,  a  convincing 
proof  of  the  efficacy  of  his  excellent  remedy." 

Strychnine  injected  hypoderinically  is  also  of  usej (Lancei,  1,  1895, 
p.  646.    Vide  also  Lancet,  2,  1899,  p.  609). 


Group  9.— POISONING  BY  FOODSTUFFS. 
Source  and  Method  of  Occurrence. — Ballard  has  summarised 

the  results  of  fom-teen  instances  of  so-called  "food-poisoning  "  out  of 
a  still  large)-  number  (Twentietli  An.  Rep.  Local  Gov.  Bd.,  1890-91, 
Sup.,  p.  1891).  He  states  that  what  is  common^  met  with  is,  that  a 
person  at  a  varying  period  after  eating  the  poisonous  food,  often,  and 
indeed  usually,  without  any  preliminary  warning,  is  suddenly  attacked 
by  the  initial  symptoms,  which  may  be  rigors  or  one  or  other  of  the 
following  symptoms  :  faintness,  muscular  weakness,  and  prostration,  or 
giddiness,  abdominal  pain,  vomiting,  and  diarrhoea,  followed  by  fever, 
intense  thirst,  and  more  or  less  violent  headache,  and  pains  in  various 
parts,  and  a  variety  of  other  nervous  phenomena,  such  as  muscular 
twitchnigs,  various  disturbances  of  vision,  dilatation  of  the  pupil,  or 
drowsiness.  Perhaps  at  some  period  there  is  an  eruption  of  the  skin, 
and  later  on  suppression  of  urine.  Convalescence  is  apt  to  be  prolonged, 
and  is  sometimes  accompanied  by  some  desquamation  of  the  cuticle. 
The  post-mortem  appearances  are  inflammatory,  hEemorrhagic,  or 
destructive  changes  in  the  stomach  and  intestines,  pneumonic  engorge- 
ment or  a  haemorrhagic  condition  of  the  lung  tissue,  and  inflammatory 
changes  m  the  kidneys.  In  such  cases  the  symptoms  are  caused  by 
one  or  other  or  both  of  two  things:  a  living  microscopic  organism 
and  an  organic  chemical  poison  of  greater  or  less  virulence.  Dr 
Ballard's  summary  is  however  incomplete,  for  there  are  several  ways 
m  whicli  foods  may  poison,  and  it  is  exceedingly  important  to  bear  them 
in  mind. 

1.  The  so-called  food  may  not  be  fit  for  human  consumption 
origmally;  e.g.,  certain  molluscs,  fungi,  fish,  etc.,  etc.,  eaten  in 
Ignorance. 

2.  The  food  itself  may  be  perfectly  wholesome  in  every  way  but 
It  may  disagree  with  its  host  from  (a)  unsuitability  to  circumstances 
as  to  age,  exercise,  illness,  etc.  ;  (h)  idiosyncrasy. 

8.  The  food  may  contain  definite  poison  owing  to  the  animal  having 
fed  on  plants  poisonous  to  human  beings  {e.g.,  belladonna),  or  it  ma? 
contain  definite  metallic  poisons.  °      ^  >  /,       ^  ma,> 
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4.  It  may  have  in  it  the  germs  of  specific  infectious  diseases  ;  e.g.y 
tj'phoid  in  oysters,  scarlet  fever  or  diphtheria  in  milk. 

5.  It  nniy  have  in  it  pathogenic  (to  man)  hacteria  of  the  pyogenic 
or  other  non-specific  class. 

6.  It  may  have  in  it  simple  chemical  products  of  decomposition, 
which  act  as  irritants  to  the  alimentary  canal  of  tbe  host  (toxalbumoses 
or  ptomaines). 

7.  It  may  have  parasitic  worms  in  it  in  some  stage  of  development. 

Method.—!.  Food  (so-called)  originally  unfit.  Particulars 

under  this  head  need  hardly  be  given  {vide  "  Fungi  Poisoning,"  and 
some  of  the  cases  below  under  26  are  doubtless  of  the  same  nature). 

2.  (a)  Unsuitability.— It  is  unnecessary  to  more  than  mention 
this.  When  "  the  baby  gets  what  we  have  ourselves,"  there  is  no  need 
to  go  farther  for  an  explanation  why  it  does  not  thrive.  A  particularly 
flagrant  example  was  the  subject  of  an  inquest  on  March  30th,  1904, 
before  Mr.  Troutbeck,  in  which  a  child  died  as  the  result  of  being  fed 
on  tinned  milk  and  a  food  prepared  by  a  local  chemist. 

{h)  Idiosyncrasy. — On  this  subject  Dr.  Taylor  wrote  :— 

Certain  kinds  of  animal  food  are  found  to  produce  occasionally 
symptoms  resembling  those  of  irritant  poisoning.  In  some  instances 
this  poisonous  effect  appears  to  be  due  to  idiosyncrasy,  for  only  one 
person  out  of  several  may  be  affected.  These  cases  are  of  importance 
to  the  medical  jurist,  since  they  may  give  rise  to  unfounded  charges 
of  criminal  poisoning.  In  the  absence  of  any  demonstrable  poison, 
we  must  test  the  question  of  idiosyncrasy  by  observing  whether  more 
than  one  person  is  affected,  and  whether  the  same  kind  of  food  given 
to  animals  produces  symptoms  of  poisoning.  If,  with  this  latter 
condition,  several  persons  are  affected  simultaneously,  we  cannot  reter 
the  effects  to  idiosyncrasy  ;  they  are  most  probably  due  to  the  presence 
of  an  animal  poison.  Among  the  articles  of  food  which  have  caused 
Bvmptoms  of  irritant  poisoning  may  be  mentioned—       ,  „  „  , 

-  Poisonous  Fish,  Mussels.-Oi  all  the  varieties  of  shell-fish  none 
have  so  frequently  given  rise  to  accidents  as  the  common  mussel,  ine 
symptoms  which  "it  produces  are  uneasiness  and  sense  of  weight  m  me 
stomach  ;  sensation  of  numbness  in  the  extremities ;  heat,  dryness,  and 
constriction  in  the  mouth  and  throat;  thirst ;  shivering ;  difiiculty  ot 
breathing ;  cramps  in  the  legs  ;  swelling  and  inflammation  of  the  eyehds 
and  face  ;  a  profuse  secretion  of  tears  ;  and  heat  and  itching  of  the  skm, 
followed  by  an  eruption  resembling  nettle-rash  These  s^mj^  oms  are 
sometimes  accompanied  by  colic,  vomiting,  and  purging.  J-^^y 
occur  within  ten  minutes  or  a  quarter  of  an  hour ;  but  their  appeai  ance 
has  been  delayed  for  twenty-four  houi-s.  There  is  ge;^^^-!^^  f  ^^^^ 
exhaustion  and  debility.  These  symptoms  have  proceeded  i^om  the 
eating  of  not  more  than  ten  or  twelve  mussels.  Two  cases,  lepoited 
by  Christison,  proved  fatal,  the  one  in  three,  the  other  in  abou  seven 
hiurs.  In  general,  however,  especially  when  there 
the  patients  recover.  In  the  inspection  of  the  two  fatal  cases  above 
mentioned,  no  appearance  was  found  to  ac,count  for  deatu.  ^ 

"  A  man  ate  about  twenty  mussels.    He  soon  began  to  have  nausea 
and  griping  pains.      In  half  an  hour  he  vomited  ^nd  was  puig^d 
several. times!    He  then  felt  faint  and  d>zzy.    When  seen    wo  horn 
and  a  half  after  eating  the  fish  he  was  collapsed,  and  the  pulse  was 
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almost  imperceptible,  though  not  much  nicreased  m  frequency.  The 
pupils  were  natural.  There  was  loud  wheeznig  and  ratthng  respuation, 
interrupted  by  frequent  yawuings  and  sighings.  Notwithstanding  free 
stimulation  with  brandy,  the  patient  was  continually  fainting  ;  and  he 
had  frequent  attacks  of  clonic  spasms  of  all  the  muscles  of  the  bodj'. 
He  was  calm  and  conscious,  had  no  pain,  but  complained  of  great 
thirst.  There  Avas  itching  of  the  skin,  and  an  erythematous  rash  on 
the  chest.  Under  the  administration  of  opium  and  ether  this  con- 
dition speedily  passed  off"  {B.  M.  J.,  1882,  1,  p.  939).  ,  .  , 
The  symptoms  are  not,  however,  invariably  those  ot  irritant 
poisoning. "  A  man  who  ate  two  or  three  quarts  of  mussels  scraped  oft 
a  vessel  when  admitted  into  hospital  was  absolutely  unconscious.  His 
face  was  livid,  the  pulse  almost  imperceptible,  and  he  breathed  only 
once  or  twice  per  minute  by  convulsive  gasps.  The  pupils  were 
widely  dilated,  and  the  reflexes  abolished.  Clearly  he  was  asphyxiated, 
and  died  about  ten  hours  after  he  was  discovered  in  an  unconscious 
state.     Two  other  men  suffered  to  a  less  degree  at  the  same  time 

(Lancet,  1888,  2,  p.  568).  ,     •  • 

Segers  has  recently  described  a  chronic  form  of  mussel-poisonmg 
among  the  inhabitants  of  Tierra  del  Fuego,  who  eat  mussels,  eleven  to 
twenty-two  pounds  daily,  almost  to  the  exclusion  of  any  other  kind  of 
food.  The  symptoms  are  marked  icteric  discoloration  of  the  skin, 
enlargement  and  subsequent  atrophy  of  the  liver,  and  htemorrhages 
from  the  mucous  surface  ushering  in  death.  When  the  mussels  are 
in  good  condition  they  are  seldom  injurious ;  but  when  they  are  thin 
they  are  often  poisonous.  Segers  attributes  this  to  the  death  of  large 
numbers  of  mussels,  their  decomposition,  the  consequent  promotion 
of  poisonous  ptomaines,  and  the  absorption  of  these  by  the  living 
mussels  {Presna  of  Buenos  Ayres,  July  23rd  and  August  1st,  1891 ; 
B.  M.  J.,  1891,  2,  Sup.,  p.  169). 

The  poisonous  action  of  mussels  can  be  referred  neither  to  putre- 
faction nor  disease,  nor  in  all  cases  to  idiosyncrasy,  since  in  one 
instance  those  mussels  only  which  had  been  taken  from  a  particular 
spot  were  poisonous ;  all  persons  who  partook  of  them  suffered,  and  a 
dog  to  which  some  of  them  were  given  was  killed.  Brieger  has  obtained 
from  poisonous  mussels  a  poisonous  ptomaine,  mytilotoxiiie,  to  which 
he  has  assigned  the  definite  formula  C6Hi5N02,  and  to  which  he 
attributes  the  toxic  effects  of  mussels  ("Die  Ptomaine"). 

A  fatal  case  came  under  Sir  Thomas  Stevenson's  notice  in  1895,  and 
another  was  the  subject  of  an  inquest  at  Bolton  in  February,  1904. 

It  is  probable  that  in  some  at  least  of  the  above  cases  some  of  the 
other  factors  mentioned  above  came  into  play.  Of  other  well-known  foods 
which  some  people  cannot  touch,  strawberries,  cheese,  and  eggs  are 
the  best  examples.  The  editor  knows  personal  friends  of  his  own  who 
suffer  severely  from  (even  unconsciously)  partaking  of  these  articles. 

Linseed  can  hardly  be  called  a  food,  but  for  all  that  it  is  a  food  for 
domestic  animals,  and  certainly  one  would  have  no  dread  of  it  if  eaten, 
so  that  the  following  case  is  well  worth  recording  as  one  of  peculiar 
idiosyncrasy.  It  is  published  in  the  Lancet,  2,  1903,  p.  1428,  by  Dr. 
Hollick,  of  Knowle : — 

"  The  patient,  a  robust  man,  five  feet  ten  inches  iu  height,  and  weighing-  fomieen 
stones,  consultod  me  on  May  I'Jth,  1903,  for  au  inHamed  and  protruding  internal 
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hoemorrhoicl  wliicli  had  recently  come  down  as  a  result  of  sitting  on  a  damp  carriage 
cusliion.  The  pile  had  become  strangulated  by  the  external  sphincter,  and  wan 
giving  him  very  severe  pain.  I  ordered  him  to  bed,  and  as  he  had  already  applied 
anodyne  ointments  and  lotions  without  obtaining  relief,  I  also  directed  a  hot 
linseed-meal  poiiltice  to  be  applied  to  the  inflamed  and  painful  hajmovrhoid.  This 
was  done  at  about  3  p.m.,  and  within  four  hours  afterwards  the  patient  experienced 
the  following  symptoms,  which  I  have  recorded  in  his  own  words  : — 

"  '  To  commence  with,  I  experienced  a  peculiar  sensation  in  the  throat  and 
mouth,  as  though  they  were  lined  with  velvet,  the  throat  contracting  considerably ; 
there  was  a  scaly  feeling  in  the  skin  of  the  hands  and  feet.  The  skin  all  over  my 
body,  but  more  particularly  on  the  thighs  and  legs,  went  "  anserine,"  having  the 
appearance  as  though  a  small  bladder  of  water  surrounded  each  hair  at  its  root ; 
the  skin  changed  to  a  coloiu-  between  that  of  red  and  purple ;  after  this  the 
ii-regularities  on  the  skin  became  more  pronovmced.  My  face  was  discoloured,  and 
there  was  a  rush  of  blood  to  my  head.  This  discoloration  of  skin  was  accompanied 
by  irritation.  My  hearing  was  affected.  I  went  very  deaf,  and  I  was  also  unable 
to  see  well.  My  heart  was  beating  very  forcibly  and  rapidly,  and  I  had  a 
strong  hysterical  feeling.  I  counted  my  pulse,  and  timed  it  to  be  120  per 
minute.  I  felt  on  the  border  of  delirium.  My  chest  seemed  restricted,  par- 
ticidarly  at  the  lower  part.  These  symptoms  lasted  about  three-quarters  of  an  hour, 
and  on  diarrhoea  supervening  they  were  very  much  mitigated.  I  then  had  an 
attack  of  vomiting,  the  vomit  being  of  a  dark  colour,  although  I  had  taken  nothing 
but  milk  foods  for  the  past  forty-eight  hours.  After  this  the  symptoms  gradually 
jjassed  off,  the  velvety  feeling  at  the  throat  and  mouth  being  the  last  to  disappear. 
On  two  previous  occasions  I  had  been  "  poisoned"  by  linseed.  On  the  first  occasion 
I  was  walking  through  a  field  in  the  east  of  England  where  labourers  were  engaged 
in  the  operation  of  stacking  the  linseed,  and  I  ate  a  few  of  the  seeds.  Within  three 
or  four  houi's  aftei^wards  I  experienced  symptoms  similar  to  those  narrated  above, 
only  to  a  less  degree.  I  ate  about  twelve  seeds  only,  and  the  dm-ation  of  the 
symptoms  was  from  two  to  thi-ee  houi's.  About  two  years  afterwards  I  ate  two 
lozenges  of  "  linseed  and  liquorice,"  and  the  same  symptoms  were  again  experienced.' 

' '  The  patient  sent  for  me  at  8.30  p.m. ,  and,  as  he  resided  some  distance  out  in  the 
country,  I  did  not  see  him  until  9  p.m.  —i.e.,  two  hours  after  the  commencement  of 
the  sjTnptoms.  He  was  then  in  a  state  of  collapse,  with  quick  and  feeble  pulse,  a 
feeling  of  nausea,  and  with  cyanosed  condition  of  the  face  and  extremities.  His 
respii-ation  was  quiet,  and  the  diaiThoea  had  ceased,  but  he  had  a  marked  condition 
of  cutis  anserina.  He  lay  curled  up  on  his  side  in  bed,  and  was  very  prostrate ;  he 
at  once  told  me  that  he  had  been  poisoned  by  linseed,  as  recognised  from  his 
previous  experiences.  He  was  given  an  ounce  of  brandy  in  hot  water,  and  hot 
bottles  were  placed  to  his  feet  and  body  ;  he  passed  a  good  night,  and  on  the  next 
day  was  in  normal  health  again." 

8.  Poison  in  the  Food  from  the  Plants  on  which  the 
Food-giver  fed  or  Metallic  Irritant. — The  milk  and  cheese  of  some 

of  the  North  American  provinces  is  said  to  be  occasionally  rendered 
poisonous  by  the  fact  that  cows  pasture  at  certain  seasons  on  vegetables 
of  a  noxious  kind.  In  1865,  twelve  cases  of  poisoning  from  this  cause 
were  reported.  The  symptoms  came  on  in  about  three  hours  after 
the  cheese  had  been  eaten.  There  was  severe  pain  in  the  stomach, 
cramp,  violent  vomiting  of  a  greenish  fluid,  soreness  of  the  throat, 
and  a  cold  clammy  condition  of  the  skin.  All  recovered,  recovery  being 
preceded  by  profuse  perspiration  {Edin.  Med.  Jour.,  1865,  1,  854). 

Vaughan  attributes  the  poisonous  character  of  decomposed  cheese 
to  a  ptomaine,  tyrotoxicon  (diazobenzene  butyrate),  which  has  been 
isolated  from  poisonous  cheese  and  milk. 

As  pork  is  sometimes  salted  in  leaden  vessels,  lead  may  be  founct 

iix  it 

Poisoned  game  is  now  and  again  sold.  The  game  may  be  quite  free 
from  putrefaction,  but  noxious  from  the  poisoned  grain  which  may  have 
caused  death.    It  is  a  common  practice  to  steep  gram  m  a  solution  of 


FOOD  POISONING. 


887 


iivsenlc  previous  to  sowing,  and  pheasants,  partridges,  and  other  birds 
may  be  accidentally  destroyed  by  eating  the  grain.  In  some  instances, 
grouse  and  other  game  are  maliciously  destroyed  by  the  laying  ot  corn 
Iteeped  with  arsenic,  strychnine,  or  other  poisons,  in  the  localities 
where  the  birds  abound.  There  is  no  law,  except  the  Sale  ot  J^ood 
and  Drugs  Act,  1875,  to  prevent  the  sale  of  poisoned  game  by 
poulterers,  and  there  is  no  precaution  which  can  be  taken  by  the 
purchasers  except  by  observing  whether  the  birds  have  or  have  not 
been  shot.  (See  on  this  subject  "  On  Poisons,"  Med.  Gaz.,  vol.  42, 
p.  103.) 

Mr.  Taylor  directed  attention  (September,  1862)  to  the  serious 
symptoms  produced  by  Canadian  partridges  eaten  as  food.  A  lady  who 
had  partaken  of  this  food  was,  in  about  two  hours  and  a  half,  attacked 
with  the  following  symptoms.  She  had  sickness,  and  became  insensible  ; 
the  skin  was  cold,  and  no  pulse  could  be  felt.  She  was  in  a  hopeless 
state  for  some  hours,  and  only  slowly  recovered.  The  birds  were  quite 
fresh,  having  been  packed  in  "ice.  In  another  case  there  were  similar 
symptoms,  with  constriction  of  the  throat  and  great  pain.  Animals 
were  made  ill  by  this  food.  It  was  believed  that,  in  these  cases,  the 
birds  had  not  been  killed  by  poison,  but  that  their  flesh  had  been 
rendered  poisonous  by  some  vegetable  which  they  had  eaten.  It  is 
stated  that  in  some  parts  of  Australia  the  mutton  is  rendered  poisonous 
by  reason  of  the  sheep  feeding  on  poisonous  plants  {Med.  Times  and 
Gaz.,  1871,  1,  728).  Pheasants  which  feed  upon  the  kalmia  shrub  are 
poisonous  when  eaten  as  food. 

The  greening  of  vegetables  {:vide  "  Copper  Poisoning  ")  is  another 
illustration,  and  mutton  is  occasionally  poisoned  by  mercury  (vide 
p.  454). 

For  an  illustration  of  poisoning  by  honey  gathered  from  poisonous 
plants  vide  B.  M.  J.,  2,  1899,  p.  674. 

4.  The  Symptoms  arising  from  Specific  Microbes  in  the 

Pood. — Of  this  class  of  illness  from  food  examples  are  only  too 
common.  Outbreaks  of  enteric  fever  have  upon  several  occasions  been 
traced  to  oysters  and  also  to  polluted  water  and  milk.  In  fact,  it  is 
difficult,  if  we  accept  the  specificity  of  its  bacillus,  to  account  for  a 
de  novo  outbreak  of  the  disease  on  any  other  ground  than  infection 
from  a  previous  case,  and  certainly  raw  food,  water,  and  milk  are  the 
commonest  carriers  of  the  infection. 

In  a  similar  manner  scarlet  fever  and  diphtheria  have  been  upon 
many  occasions  traced  to  milk  supplies. 

This  part  of  the  subject,  however,  belongs  too  much  to  public 
liealth  to  treat  it  here  with  more  than  a  simple  mention  ;  and  the  reader 
is  referred  to  the  public  health  records  for  further  details,  e.g.,  Dr. 
Bulstrode's  report  on  a  typhoid  fever  outbreak  following  a  mayoi'al 
banquet  at  Winchester  and  Southampton  in  1908. 

It  is  doubtful  wliether  pellagra  should  be  included  amongst  the 
diseases  with  a  specific  microbe ;  but  the  disease  itself  is  a  fairly  well 
recognised  entity,  and  is  thus  defined  by  Dr.  F,  M,  Sandwith,  who  has 
had  an  enormous  experience  of  it  in  Egypt  and  elsewhere  : — "  A  chronic 
endemic,  non-contagious  cerebro-spinal  disease  of  poor  peasants,  induced 
by  the  toxic  action  of  diseased  maize  "  {Brit.  Jour,  of  Dermatol.,  vol.  10. 
No.  121). 
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5  AND  6.  Presence  of  Pyogenic  and  other  Microbes  and 

their  Toxins. — In  the  following  cases,  as  indeed  in  almost  all  cases  of 
food  poisoning,  it  is  impossible  to  draw  a  hard  and  fast  line  between 
these  two  groups,  for  chemical  analysis  directed  to  the  detection  of 
ptomaines  takes  no  account  of  the  microbes  causing  them.  It 
seems  that  many  animal  alkaloids  are  very  little  poisonous  when 
administered  experimentally,  free  from  the  naicrobes  themselves,  and 
bacteriology  at  least  strongly  suggests,  that  many,  if  not  all,  cases 
are  really  due  to  the  actual  microbes. 

Six  persons  partook  of  tinned  sahnon  for  supper,  and  were  all  seized  towards 
early  morning  with  violent  abdoniinal  pains,  sickness,  headache,  and  profuse 
diarrhoea.  The  pupils  were  dilated,  the  temperature  high  (102°  to  104°  F.),  the 
tongue  dry,  intense  thirst,  quick  respiration,  and  a  pulse  of  110  to  160  per  mmute. 
One  boy  died ;  upon  post-mortem  examination  the  only  noticeable  appearance  was 
congestion  of  the  brain,  and  inflammation  of  the  stomach  and  intestines.  L\ilf, 
who  made  the  analysis,  coiild  find  no  mineral  nor  animal  poison  in  the  viscera 
{B.  M.  J.,  1891,  2,  p.  274). 

Armstamoff  has  recently  investigated  eleven  cases  of  poisoning  from  eating  raw 
salt  fish,  and  in  six  of  these  cases  he  made  post-mortem  examinations.  The  flesh 
of  the  fish  contained  an  immense  number  of  micro-organisms,  and  cultui-es  of  these 
produced  in  dogs  the  same  symptoms  as  were  observed  in  man.  These  were 
debility,  abdominal  pain,  dyspnoea,  dilated  pupils,  disordered  vision,  paralysis  of 
the  organs  of  secretion,  dryness  of  the  mucous  membranes,  inability  to  swaUow, 
constipation,  painful  m'ination,  and,  later,  vomiting.  Occasionally  there  is  gastro- 
enteritis. These  symptoms  supervene  about  twenty-four  hom-s  after  the  fish  is 
eaten  ("  Centralbl.  f.  Bacteriologie  u.  Parasiten" ;  Lancet,  1891,  2,  p.  113). 

In  1892,  a  man  died  from  eating  tinned  sardines.  Sir  Thomas  Stevenson  extracted 
from  the  fish  an  alkaloidal  poison,  a  ptomaine,  which  proved  fatal  when  adminis- 
tered to  an  animal  [B.  M.  J.,  1892,  2,  p.  1326)  [possibly  a  pure  case  of  ptomames. 

In  December,  1903,  a  case  of  ptomaine  poisoning  whereby  nearly  fifty  persons 
were  affected  occurred  at  Brewood,  a  village  some  miles  from  Wolverhampton.  A 
large  amount  of  potted  brawn  manufactui-ed  by  a  local  grocer  was  sold  to  the 
residents,  and  the  village  chemist,  who  partook  of  the  food,  was  himself  taken  very 
seriously  iU.  Mr.  J.  B.  Brodie,  headmaster  of  the  National  Schools,  partook  of  the 
brawn,  and  became  so  ill  that  the  doctor  regarded  his  condition  as  very  serious. 

In  1892,  the  family  of  a  working  man  at  Tipton,  Stafl'ordshii-e,  were  taken  rll 
after  eating  some  tinned  beef  which  was  sold  "on  cut"  from  a  local  grocer's. 
They  suffered  considerably,  and  experienced  all  the  sensations  of  poisoning  from 
ptomaines.  The  tin  was  opened  about  12.45  p.m.,  and  half  a  pound  was  sold  in 
one  piece  fi-om  the  top  of  the  tin  to  a  woman  who  partook  of  a  little  herseU  and 
eave  some  to  her  husband,  with  some  cold  mutton,  and  also  to  her  six  childi-en, 
the  youngest,  who  was  not  taken  ill,  not  eating  any  of  it  There  was  nothing 
noticeable  about  the  tin  when  it  was  opened,  but  the  mother  said  that  it  tasted 
"stale  "  The  tin  was  not  "  blown."  The  first  case  was  a  child  three  and  a  hall 
years  old,  who  was  taken  ill  about  two  and  a  half  hours  after  eating  dinner.  He 
was  foUowed  ten  minutes  later  by  the  mother.  Shortly  afterwards  the  children 
were  sent  home  from  school  iU,  and  the  father  had  to  retui-n  home  fi-om  his  work 
ill  All  of  them  were  suffei-ing  from  the  same  symptoms :  mcessaut  vomitmg, 
severe  abdominal  pains,  with  cramp,  diarrhoea,  cold  sweats,  fo^io^f  /^f^'f^  °/ 
less  of  coUapse.  The  children  lay  vomiting  on  the  kitchen  floor,  perfectly  helpless 
The  mothei- had  lost  all  muscular  power.  The  symptoms  ^e^^  m-gent  f or  ab^^^^ 
six  houi's,  and  gradually  abated,  leaving  them  next  day  prostrate  but  otheimse 
convalescent.  Two  neighbours  who  partook  of  the  next  slice  of  the  meat  we  e 
attacked  with  similar  symptoms  of  less  seventy.  On  exammation  of  the  tm  ami 
the  remainder  of  the  meat'^it  was  noticed  that  the  jelly  and  f^Vurroimdmg  the 
meat  was  more  liquid  than  usual,  and  that  on  one  side  and  at  the  bottom 
Twas  much  discoloured,  of  a  very  dark  gi-een  colour,  but  not  of  a  dis^g^^e^^^^^^ 
smlll.  The  meat  in  sections  seemed  to  be  perfectly  noi-mal.  The  ^^^e™^^^^^ 
the  tin  corresponding  to  the  discoloured  parts  was  also  f  ^^^^^^y^J-  Jj^^!^^^?',^^ 
hole  noticeable  in  the  tin.    The  symptoms  were  precisely  those  of  seveie  choleuuc 
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dtarrhcoa.   Stailav  co.dita.  have  been  «een  ate  eatijjg  poA. 

We  do  not  know  enough  about  microbic,  disease  to  assert  that  these 
symptoms  could  not  have  been  due  to  bacteria  but  clelay  in  the  onset 
of  sjanptoms  is  distinctly  suggestive  of  definite  development  of  microbes. 

In  1887  a  serious  outbreak  of  disease  occurred  at  Eetford  as  the  result  of  the 
useS  a  pork  pie  and  bacon  made  from  the  flesh  of  a  P^^^^icxdar  ammaL  ^^^^ 
nersons  suffered,  of  whom  one  died.    The  symptoms  were  those  of  acute  gastio- 

Klein  submitted  the  pie  and  bacon  to  --•°«°«P^°-1 
examinations,  and  by  cultivation  obtained  micro-organisms  (bacdh)  and^^^^^^^ 
or  the  products  of  their  action  upon  nutrient  media,  were  fatal  to  mice  (SeventeentH 

^'^i^S:LM89t-km£^'diedmWestmmster  Hospital  after  eatmg  porl^  wHch 
bad  no  unusual  appearances ;  several  other  persons  who  ate  the  same  pork  suffeied 
in  lesser  degrees. 

Sir  Thomas  Stevenson's  conclusion  was  that  the  pork  owed  its 
toxicity  to  a  ptomaine  the  product  of  bacterial  life.  _ 

The  reader  is  referred  also  to  an  article  by  Professor  Mann  on  meat 
poisoning  in  the  Medical  Chronicle,  July,  1896. 

Tbe  following  is  a  note  taken  from  the  Lancet,  2,  1903,  p.  1519. 
The  case  is  very  much  to  the  point  as  showing  the  work  that  medical 
officers  of  health  and  public  analysts  now  have  to  do  : — 

"Of  late  years  attention  has  been  called  from  time  to  time  to  outbreaks  or 
epidemics  of  typhoid  fever  through  contaminated  water  supphes,  such  as  those  at 
Maidstone  and  King's  Lynn,  but  a  widespread  epidemic  of  diarrhoea  with  a  serious 
mortahty  comraencuig  and  ending  suddenly  as  the  cause  came  mto  operation  and 
was  subsequently  removed  on  being  discovered,  like  that  recently  recorded  by  Dr. 
J.  C.  Thresh,  is  extremely  rare,  if  not  almost  unprecedented.  It  commenced 
suddenly  on  July  25th  of  the  present  year,  and  ended  as  abruptly  on  August  2oth, 
having  lasted  just  one  calendar  month,  during  which  no  fewer  than  1,400  persons,  of 
both  sexes  and  aU  ages  and  classes,  were  attacked,  and  fourteen,  of  whom  thirteen 
were  young  childi-en,  died.  The  area  comprised  a  portion  of  the  borough  of 
Chelmsford  and  a  single  village  within  the  limits  of  the  rural  sanitary  district,  each 
of  which  derived  its  water  supply  fi-om  the  same  source,  in  which  no  other  section 
of  the  population,  urban  or  rui-al,  shared,  and  beyond  the  limits  of  the  incriminated 
supply  there  was  no  excess  of  diarrhoea.  The  present  year  being  remarkable  for 
its  unusuaUy  low  diarrhoeal  death-rate  served  to  emphasise  the  local  incidence.  An 
inspection  of  the  waterworks  showed  that  the  supply  was  derived  from  several  deep 
weUs  and  distributed  over  distinct  areas.  In  this  particular  locality  the  water  was 
pumped  from  a  deep  and  unimpeachable  well  into  a  small  and  uncovered  reservoir. 
But  the  reservoir,  instead  of  being  surrounded  by  a  parapet,  was  not  raised  above 
the  level  of  the  surrounding  ground,  and  was  therefore  exposed  to  pollution  by 
surface  drainage  and  the  entrance  of  storm  waters  during  heavy  rains.  This 
actually  took  place  in  the  stonn  of  July  23rd,  or  two  days  prior  to  the  occurrence 
of  the  first  cases,  the  source  of  the  trouble  being  evidently  an  adjoining  plot  of 

farden  ground  maniu-ed  with  road  sweepings  and  the  like.  Though  not  followed 
y  such  grave  consequences,  the  pollution  of  the  tank  or  reservoir  must  have  often 
occuiTed  before,  for  it  contained  a  deposit  of  soil  and  worms.  While  filter  beds 
must  be  open  to  admit  of  the  growth  of  the  green  felt-like  film  of  confervoid  algai, 
to  which  their  purifying  action  is  almost  wholly  due,  storage  reservoirs,  whether  of 
unfiltered  well  or  filtered  river  water,  are  better  covered,  especially  should  the 
water  contain  much  calcium  carbonate,  if  only  to  prevent  the  growth  of  the  green 
malodorous  chara;  but  if  for  any  reason  this  is  doomed  superfluous  a  parapet 
should  never  be  dispensed  with,  and  this  applies  even  more  strongly  to  private  than 
to  pubhc  wells,  they  being  constantly  polluted  from  above." 
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\Vitli  regard  to  the  chemical  poisons  that  arise  in  decomposing 
animal  matter,  the  following  interesting  summary  by  Sir  Thomas 
Stevenson  appeared  in  the  last  edition  of  this  work  :  

Under  the  name  of  ptomaines,  a  class  of  bodies  has  within  the  last 
few  years  attracted  the  attention  of  toxicologists,  and  it  will  be  well  to 
summarise  the  observations  which  have  led  up  to  the  discovery  and 
recognition  as  a  distinct  class  of  these  alkaloiJal  products  of  decay  and 
putrefaction.  A  summary  of  the  observations  already  published  on  this 
class  of  bodies  was  first  given  by  Th.  Husemann  in  the  Arch,  der  Pharm., 
an  abstract  of  which  is  contained  in  the  Journal  of  the  Chemical  Society 
of  London,  1881,  p.  57.  Panum  first  showed  that  in  the  putrefaction 
of  albuminous  substances  a  soluble  ferment  is  produced,  insoluble  in 
alcohol,  withstanding  the  temperature  of  100°  C,  and  highly  poisonous. 
1  agge  and  Stevenson  also  showed  ("  Proc.  Eoyal  Soc,"  1865  ;  Guy's 
Hosp.  Kep.,  1865)  that  the  alcoholic  extracts  of  many  post-mortem 
liquids,  even  after  exposure  to  the  temperature  of  the  water-bath,  are 
possessed  of  toxic  properties.  Bergmann  confirmed  Panum's  observa- 
tions, and  described  a  definite  body,  sepsine,  as  a  product  of 
firmentation.  The  researches  of  Panum  and  Schweniger  showed, 
further,  that  at  different  stages  of  decay  compounds  varying  in  their 
physiological  actions  are  generated.  Sonnenschein  and  Zuelzer 
discoveied  in  poisonous  sausages,  and  also  in  an  anatomical  maceration 
fluid,  a  peculiar  alkaloid  resembling  atropine  in  its  physiological 
action  ;  and  they  also  noticed  among  the  products  of  decay  a  substance 
which  produced  tetanic  convulsions.  The  probable  relation  of  these 
l)roducts  of  putrefaction  to  certain  diseases  is  shown  by  the  fact  that 
Sonnenschein's  alkaloid  has  been  found  in  the  bodies  of  patients  dying 
from  continued  fever,  and  individuals  who  have  eaten  decomposed 
food  and  been  poisoned  thereb}'^  often  show  typhoid  symptoms. 
Lamhroso  and  Erba  showed  that  decomposed  poisonous  maize 
l)roduced  tetanic  symptoms,  and  that  the  maize  contained  alkaloidal 
bodies.  The  tetanus  is  sometimes  associated  with  or  masked  by 
narcosis,  and  with  this  may  be  associated  the  observation  of  Ranke 
that  the  proper  physiological  action  of  impure  strychnine  extracted 
from  putrefied  corpses  may  be  masked  by  ptomaines. 

Ptomaines,  discovered  and  named  b}'^  Selmi,  are  alkaloids  generated 
during  decay,  and  closely  resembling  the  vegetable  alkaloids,  not  only 
in  their  physiological  effects,  but  also  in  their  chemical  reactions. 
Some  ptomaines  appear  to  be  poisonous,  others  to  act  counter  to  known 
poisons  ;  whilst  others,  again,  appear  to  possess  no  marked  j)hysio- 
logical  activity.  That  the  ptomaines  are  not  exclusively  post-mortem 
products  has  been  shown  by  Spica,  who  obtained  no  less  than  four 
ptomaines  from  the  fluid  taken  during  life  from  a  patient  in  a  case  of 
peritonitis  ;  all  were  poisonous,  though  only  one  was  so  in  minute 
doses,  and  the  effects  of  this  resembled  curare.  To  the  alkaloids 
produced  during  the  normal  changes  during  life  Gautier  has  assigned 
the  term  leucomaines.  Lamhroso  thinks  that  the  tetanic  and  narcotic 
action  of  extract  of  putrefied  maize  and  its  beneficial  action  on  several 
skin  afi'ections  point  to  the  possible  origin  of  pellagra  in  diseased  or 
putrid  maize.  This  would  explain  the  prevalence  of  pellagra  in  the 
South  European  maize-growing  countries,  and  assigns  the  cause  to 
ptomaines.     It    is   undoubted,   however,   that   besides  ptomaines, 
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non-alkaloidal,  and  probably  more  or  less  toxic,  bodies  are  produced 
during  putrefaction.  Thus  lactic  acid  and  alkaline  lactates  are  formed 
during  the  putrefaction  of  maize  ;  and  Aebi  and  Schwazenbach  detected 
n  compound  ethereal  salt  in  the  extract  of  dead  bodies. 

Ptomaines  are  usually  produced  in  substances  which,  alter  briet 
exposure,  have  been  excluded  from  access  of  air,  as  in  buried  corpses, 
the  internal  viscera,  sausages,  and  tinned  foods,  and  then  chiefly  ui  the 
interior  of  the  article.  Cases,  however,  are  known  where  similar 
principles  have  been  present  in  comparatively  fresh  substances  winch 
have  been  constantly  exposed  to  air ;  and  hence  we  must  include  under 
the  name  "ptomaines"  all  alkaloidal  products  of  decay,  whether 
formed  in  the  presence  or  absence  of  air,  and  their  production  is  now 
definitely  assigned  to  the  action  of  micro-organisms.  Jansen,  who  has 
■tlescribed  pretty  fully  the  chemical  and  physiological  properties  of  some 
of  the  poisonous  ptomaines,  states  that  the  chief  symptoms  produced 
by  them  are  contraction  at  first,  followed  by  dilatation,  of  the  pupils, 
slowing  of  the  heart,  followed  by  irregularity  in  its  beats,  and 
■convulsions.  Since  ptomaines  present  in  general  the  leading  properties, 
physical  and  chemical,  of  the  vegetable  alkaloids,  such  as  veratrine, 
morphine,  and  codeine,  they  may  readily  be  confounded  with  these. 
The  proper  mode  of  distinguishing  between  the  two  classes  of  bodies  is 
to  determine  all  the  chief  chemical  and  physical  properties  of  the 
isolated  base,  and  to  compare  these  with  those  of  the  vegetable  alkaloid 
■whose  presence  is  suggested. 

Gautier  has  also  found  that  albuminous  matters,  when  putrefying 
in  contact  with  air,  generate  alkaloids,  and  states  that  these  bases 
have  physiological  properties  analogous  to  some  poisonous  vegetable 
alkaloids.  Gianetti  and  Corona  point  out  that  most  of  those  poisons 
act  profomidly  on  the  heart  and  muscles,  so  that  after  death  the 
application  of  induced  currents  of  electricity  does  not  arouse  contrac- 
tion. This  physiological  reaction  is  said  to  be  almost  characteristic  of 
these  substances.  Gautier  is  of  opinion  that,  far  from  being 
substances  exclusively  of  cadaveric  origin,  they  are  normal  and 
necessary  products  of  the  disassimilation  of  animal  tissues,  and  that 
he  has  found  very  poisonous  alkaloids  (leucomaines)  in  normal  urine. 

Th.  Husemann  has  contributed  a  valuable  article  on  **  The 
Significance  of  the  Ptomaines  in  Toxicological  Chemistry  "  {Archiv.  der 
Pharm.,  No.  16,  1881,  p.  415). 

The  formation  of  ptomaines  being  universal  in  corpses  when  under- 
going slow  decomposition,  it  might  be  presumed  that  they  would  be 
frequently  observed  in  the  bodies  of  persons  who  have  died  from  acute 
arsenical  poisoning.  Selmi  has  succeeded  in  demonstrating  that  under 
these  circumstances  peculiar  arsenical  poisonous  bases  (arsines)  are 
formed.  In  1878  he  reported  two  cases  in  which  poisonous  crystalline 
ptomaines  were  found  in  exhumed  bodies  containing  arsenic.  The 
first  subject  was  the  body  of  a  person  exhumed  fourteen  days  after 
burial,  in  a  good  state  of  preservation,  and  containing  much  arsenic. 
In  the  search  for  alkaloids  a  small  quantity  of  an  alkaline  substance, 
having  a  shari)  bitter  taste,  was  found.  It  reacted  generally  as  an 
alkaloid.  It  afforded  several  colour  reactions ;  but  the  amount  of 
material  did  not  suffice  for  a  complete  chemical  and  physiological 
examination.    Shortly  afterwards  Selmi  obtained  larger  quantities  of  a 
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ptomaine  from  an  arsenical  corpse  exhumed  a  month  after  death. 
This  hase  had  likewise  a  sharp  bitter  taste.  Its  chemical  reactions 
diffei-ed  somewhat  from  those  of  the  previously  described  alkaloid.  It 
was  highly  poisonous  when  administered  to  a  frog. 

Though  in  these  two  ptomaines  the  presence  of  arsenic  was  not 
proved,  Selmi  afterwards  discovered  organic  ars;enical  bases  (arsines) 
in  the  stomach  of  a  pig  which  had  been  preserved  in  a  solution  of 
arsenic.    The  tissues  were  not  destroyed,  and  there  was  no  putrescent 
odour  perceptible.    The  liquid  yielded,  on  distillation,  an  alkaline 
distillate  which  yielded  crystals  with  hydrochloric  acid.    These,  when 
moistened  with  caustic  soda,  exhaled  an  odour  somewhat  resembling 
trimethylamine.     The  presence  of  arsenic  was  ascertained  in  the 
hydrochlorate  of  this  volatile  base,  which  yielded  seme  alkaloidal 
reactions.    Experiments  made  with  twenty-four  milligrammes  (0*36 
grain)  of  the  substance  showed  it  to  be  highl}'  poisonous,  and  that  it 
resembled  strychnine  in  its  physiological  action.     From  the  solid 
matter  a  volatile  alkaloid  was  further  extracted,  but  its  small  quantity 
prevented  an  accurate  examination  being  made.    From  the  residue  of 
the  distillation  of  the  ether  used  in  extracting  these  bases  a  third 
and  non-volatile  base  was  obtained,  having  a  cadaverous  odour.  Its 
hydrochloric  solution  had  an  offensive  odour  and  a  bitter  taste.  It 
caused  tingling  when  placed  on  the  tongue,  followed    by  loss  of 
sensibility.     The  base  yielded  alkaloidal  reactions,  and  contained 
arsenic.     It  was  poisonous  to  frogs,  but  its  action  dilfered  from  that 
of  the  volatile  arsines,  and  was  somewhat  similar  to  that  observed  as  the 
ordinary  action  of  the  poisonous  ptomaines.    Torpor,  paralysis,  and 
stoppage  of  the  heart  in  systole,  were  the  most  prominent  symptoms. 
The  alleged  existence  of  arsenical  ptomaines  is  highly  important,  not 
only  to  the  medical  jurist,  but  as  affording  a  possible  explanation  of 
chronic  arsenical  poisoning  produced  by  arsenical  wall-papers,  if  Selmi 
is  correct  in  his  assertion  that  a  volatile  arsine  is  produced  by  the 
contact  of  arsenious  acid  and  albuminous   substances  possessing  a 
highly   poisonous    action   differing  from  that   of   arsenious  acid. 
Huse'mann  thinks  it  likely  that  a  similar  product  may  be  formed  from 
the  size  employed  in  affixing  the  arsenical  paper  to  a  room,  the 
moisture  of  the  air  playing  a  part  in  the  formation  of  the  arsine. 

Selmi's  researches  may,  as  Husemann  thinks,  throw  light  upon 
an  obscure  page  in  the  history  of  toxicology.  It  is  asserted  that  the 
poisoners  of  the  seventeenth  and  eighteenth  centuries,  Toffa  and  other 
professionals,  understood  how  to  make  arsenic  more  potent.  In  Italy, 
the  acquetta  di  Pervgia  was,  according  to  tradition,  a  secret  compound 
prepared  by  rubbing  white  arsenic  into  the  flesh  of  a  pig,  and  collectmg 
the  liquid  which  dropped  from  the  flesh.  It  is  possible  that  the 
activity  of  the  arsenic  was  increased  both  by  the  formation  of  readily 
absorbable  compounds  of  arsenic  with  the  inorganic  alkalies,  and  by 
the  formation  of  arsenical  bases.  The  same  object  may  have  been  m 
view  in  preparing  aqua  Tofana,  with  the  addition,  as  is  known,  of  the 
juice  of  the  ivy-leaved  toad  flax  {Linaria  cyvihalana).  Selmi  and 
Vella  are  of  opinion  that  in  the  acquetta  di  Perugia  the  concealment  ol 
the  action  of  the  arsenic  on  the  one  hand,  and  also  of  the  tetanismg 
poisons  on  the  other,  was  accomplished  ;  but  this  opinion,  which  is 
based  upon  an  observation  of  Vella  in  a  case  of  poisoning  with  arsenic 
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and  strychnine,  does  not  accord  with  observations  made  on  warm- 
Woodedlnimals'with  a  mixture  of  ai.enite  of  potassium  and 
whereby  the   tetanising   action  of  strychnine  was  not  pievented, 
provided  the  alkaloid  was  given  in  Prisonous  doses 

Selmi  (H.  Accord,  dei  Lancd,  5,  pp.  174,  243;  Gazetta  IQQl, 
p.  546  Jolr.  of  Chem.  Soc.  of  Lond.,  1882,  p.  741),  suspect^g  that  in 
"arious  diseases  there  are  formed  in  the  tissues  substances  of  poisonous 
nature,  which,  together  with  the  alterations  of  the  tissues  or  by  their 
sole  action,  determine  the  death  of  the  patient,  has  analysed  the  urine 
of  patients  affected  with  progressive  paralysis,  miliary  fever,  rlieumaUc 
tetanus  [?  the  nature  of  the  last  two.-Ec],  and  other  diseases,  also 
the  urine  of  the  insane  ;  and  finds  that  in  all  these  cases,  as  m  the 
animal  body  after  death,  poisonous  bases  are  formed.  The  urine  ot  a 
patient  affected  with  progressive  paralysis,  accompanied  by  increasing 
imbecility,  yielded  two  bases,  one  resembling,  but  not  identical  with, 
nicotine,  having  a  specific  poisonous  action,  especially  on  the  spinal 
marrow,  destroying  its  activity,  and  diminishing  the  general  sensibility, 
the  respiration,  and  the  pulsations  of  the  heart.  The  other  base  resembled 
conine  in  odour.  A  base  having  the  same  odour  was  extracted  from 
the  urine  of  a  patient  affected  with  rheumatic  tetanus  [?  Ed. J.  Froni 
the  urine  of  other  patients  various  other  bases  were  extracted  of 
somewhat  indefinite  character,  but  all  possessed  of  poisonous  _  pro- 
perties. Luff  has  found  an  alkaloid  in  the  urine  of  patients  suffering 
from  typhoid  fever. 

There  is  great  indefiniteness  attached  to  most  of  the  earlier  descrip- 
tions of  the  ptomaines ;  and  experimenters  with  them  seldom  commit 
themselves  to  statements  of  the  quantities  obtained  or  employed  for 
physiological  experiment.  Obviously  only  very  impure  substances  were 
separated.  The  quantities  of  alkaloids  obtained  are,  when  stated,  much 
greater  than  English  experimenters  have  been  able  to  extract  from 
corresponding  quantities  of  putrid  viscera.  Paterno  and  Spica's  experi- 
ments {Gazetta,  1882,  p.  68  ;  Jour,  of  Chem.  Soc.  oj  Lond.,  1882,  p.  741) 
also  tend  to  throw  doubts  on  the  work  of  Selmi.  These  observers 
endeavoured  to  ascertain  whether  substances  identical  with,  or  similar 
to,  cadaveric  alkaloids  can  be  extracted  from  animal  fluids  in  their 
normal  state  before  they  enter  into  putrefaction.  The  liquids  experi- 
mented on  were  fresh  blood  and  fresh  egg-albumen,  solutions  of  which 
were  tested  with  various  reagents  commonly  used  for  the  detection  of 
the  alkaloids,  with  the  result  of  showing  that  the  reactions  thus  obtained 
are  exactly  similar  to  those  produced  by  the  same  reagents  in  solutions 
of  the  so-called  ptomaines  extracted  from  the  dead  animal  body.  By 
using  extraordinary  precautions  in  the  separation  and  purification  of 
the  alkaloidal  extracts  obtained  by  Stas's  process  Sir  Thomas  Stevenson 
has  convinced  himself  that  the  existence  of  poisonous  cadaveric 
alkaloids  in  human  viscera,  even  when  putrid  and  diseased,  is,  to  say 
the  least,  very  rare. 

Armand  Gautier  first  divided  the  cadaveric  alkaloids  into  leuco- 
maines,  or  basic  bodies  which  are  the  basic  product  of  the  normal 
metabolism  of  the  tissues,  etc.,  of  the  animal  body,  and. ptomaines,  or 
the  basic  products  of  putrefaction  proper  and  bacteria.  It  is  undoubted 
that  ptomaines,  the  products  of  bacterial  life,  are  often  the  direct  agents 
in  the  production  of  disease. 
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L.  Brieger  ("  Die  Ptomaine  ")  has  described  the  largest  number  of 
ptomaines.  He  finds  that  Stas's  process  for  their  extraction  from 
organic  mixtures  is  not  applicable  to  the  larger  number  of  ptomaines, 
and  recommends  their  precipitation  by  aqueous  and  alcoholic  solutions 
ot  mercuric  chloride. 

Amongst  the  ptomaines  which  have  been  isolated  are  putreBcine, 
cadaverine,  neurine,  collidine,  mydcdeiiie,  tetumne,  mytilotozine,  and  a 
host  of  others,  some  poisonous,  others  inert. 

Since  Sii-  Thomas  Stevenson  wrote  these  lines  an  enormous  amount 
of  work  has  been  done  on  the  subject,  but  from  the  point  of  view  of 
medical  jurisprudence  the  results  need  not  be  discussed.  The  reader  is 
referred  to  works  on  organic  chemistry.  Much  useful  information 
and  an  extensive  bibliography  may  be  found  in  "  Ptomaines  and 
Leucomaines,"  by  Vaughan  and  Novy,  Philadelphia. 

It  still  remains  a  fact  that  many  of  the  bodies  extracted  by  chemical 
means  from  dead  animal  tissues  of  all  kinds  are  found  to  be  innocent 
of  toxic  properties,  and  some  act  as  virulent  poisons,  but  the  latter  are 
naturally  in  a  minority,  for,  were  it  otherwise,  the  birth  of  all  of  us 
would  very  speedily  be  followed  by  our  death,  for  the  products  of  both 
anabolism  and  katabolism  are  constantly  circulating  in  our  blood,  and 
the  slightest  derangement  of  excretory  function  would  speedily  give  rise 
to  dangerous  trouble. 

Suppose  that  some  of  these  bodies  were  to  be  used  for  criminal 
purposes  to  destroy  life,  it  would  be  beyond  the  reach  of  science  to 
prove  the  fact,  for  the  question  must  inevitably  be  put  for  the  defence, 
"  Could  the  poison  you  have  asserted  to  be  the  cause  of  death  have 
arisen  in  the  body  itself?  "  and  by  its  very  nature  it  is  postulated  that 
it  could  have  done  so. 

The  problem  whether  death  was  caused  b}'  the  microbes  themselves  or 
by  theii'  chemical  products  is  a  very  interesthig  one,  but  not  suitable 
for  discussion  in  the  present  work  {vide  Med.  Chron.,  July,  1896). 

7.  Presence  of  Worms. — Trichinosis. — The  fatal  malady  arising 
from  the  introduction  of  the  Trichina  spiralis  into  the  human  body 
has  attracted  much  attention.  Keller  has  published  some  important 
facts  illustrating  the  symptoms  produced,  and  the  mode  in  which 
this  parasite  causes  deatii.  He  considers  that  it  is  a  question  well 
worthy  of  the  attention  of  medical  jurists  whether  many  cases  of 
death  from  suspected  irritant  poisoning,  in  which  no  poisonous  matter 
could  be  detected  in  the  body,  may  not  have  been  really  due  to 
trichina  disease. 

The  symptoms  produced  by  the  use  of  such  food  are,  in  the  first 
stage,  those  of  intestinal  irritation,  loss  of  appetite,  sickness,  pain, 
general  weakness  of  the  limbs,  diarrhoea,  swelling  of  the  eyelids  and  of 
the  joints,  profuse  clammy  perspiration,  and  wasting  fever.  Death  is 
either  the  result  of  paralysis  (from  destruction  of  the  muscular  fibres), 
or  of  peritonitis  and  irritative  fever.  During  the  perforation  of  the 
coat  of  the  intestines  by  these  worms  the  mucous  membrane  becomes 
irritated  and  inflamed;  pus  is  formed  on  its  surface,  and  bloody 
evacuations  are  sometimes  passed. 

The  noxious  effects  of  this  food  on  human  beings  are  well  illustrated 
by  a  series  of  cases  which  occurred  at  Hettstadt,  in  the  Hartz  mountains, 
in  1863  {B.  M.  J.,  1864,  1,  p.  75).    One  hundred  and  three  persons 
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partook  of  smoked  sausages  made  from  a  pig  afifected  with  ^  f^^J^^ 
disease.  The  sausages  were  fried,  and  served  for  dinner  in  the  usual 
way.  On  the  following  day  several  persons  wlio  had  partaken  of  this 
food  were  attacked  with  severe  pain  in  tlie  howels,  purging,  loss  ot 
appetite,  great  prostration  of  strength,  and  fever.  The  number  ot 
persons  attacked  rapidly  increased ;  symptoms  of  peritonitis  and 
meumonia  appeared,  and  these  were  followed  by  paralysis  of  the 
intercostal  muscles,  and  of  the  muscles  in  front  of  the  neck  J^ig^ty- 
three  persons  died  from  the  effects  of  this  noxious  food,  and  the 
remainder  were  seriously  injured  in  health.  The  remnants  of  sausage 
and  of  pork  not  eaten  at  the  festival  were  examined,  and  were  found  to 
be  swarming  with  encysted  trichinie  (Casper's  Vierteljahrsschr.,  1864, 
p.  286).  The  writer  in  the  above  journal  aflSrms  that  this  parasitic 
disease  does  not  attack  sheep,  oxen,  or  horses,  and  that  beef  is  the 
safest  of  all  descriptions  of  food,  as  no  parasites  have  ever  been  dis- 
covered in  it.  They  have  not  been  found  in  the  blood  of  animals  whose 
muscles  are  liable  to  their  attacks. 

In  suspected  cases,  if  any  of  the  food  can  be  obtained,  this  must  be 
examined  for  the  parasite  by  the  aid  of  the  microscope.  If  the  case 
proves  fatal,  the  voluntary  muscles  of  the  deceased  must  undergo  a 
similar  examination.  In  the  Canada  Medical  Journal  for  1870-1, 
Edwards  published  a  full  account  of  the  best  methods  of  detecting 
trichinae  in  the  flesh  of  man  and  animals. 

In  some  cases  which  occurred  at  Montreal  the  cause  of  the  symptoms 
was  at  first  obscure,  but  Edwards  not  only  found  trichinae  in  a  slice  of 
ham  which  had  been  eaten,  but  in  the  muscles  of  two  of  the  patients 
who  recovered.  He  removed  about  five  grains  of  muscular  tissue  from 
the  gastrocnemius  muscle,  and  twelve  grains  from  the  tibialis  posticus. 
In  both  of  these  portions  of  muscle,  about  forty  worms  were  found 
{op.  cit.  p.  517.  See  also  Thudichum's  "  Eeport  to  Privy  Council 
for  1864-5").  For  further  information  the  reader  is  referred  to  works 
on  medicine  and  also  on  public  health,  the  subject  appertaining  more 
to  those  branches  than  to  forensic  medicine. 

Duration. — In  the  cases  under  headings  (3)  and  (4)  there  are 
very  great  variations  in  the  time  of  onset  of  symptoms.  Sometimes  the 
victim  is  sick  almost  immediately  after  swallowing  the  food,  and  is  at 
once  seized  with  violent  pain  in  the  stomach  ;  at  other  times  an  interval 
from  half  an  hour  to  several  hours  may  elapse  before  sj'mptoms 
occur.  When  many  people  are  poisoned  by  a  common  dish  there  is 
stiU  great  diversity  in  the  time  of  onset  of  symptoms,  which  is  not 
altogether  easy  to  explain  except  on  a  physiological  theory  of  varying 
resistances. 

Death  commonly  ensues  in  a  few  hours,  or  the  patient  rallies  from 
the  primary  shock.  If  he  survives  for  seven  or  eight  hours,  and  if 
vomiting  and  purging  have  been  marked,  danger  is  very  much  diminished, 
and  may,  except  in  young  children  and  debilitated  subjects,  be  con- 
sidered to  have  passed  when  the  victim  has  survived  twenty-four 
hours. 

Under  the  other  headings  nothing  need  be  said  beyond  a  reference 
to  other  poisons  and  to  text-books  of  medicine. 

Toxicity  and  Fatal  Dose.— Very  little  can  be  said  on  this  head 
owing  to  the  doubt  whether  the  symptoms  are  due  to  a  chemical 
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product  with  a  fixed  dose  or  to  microbes  that  can  multiply  in  the 
intestine  (vide  an  address  on  meat  poisoning  by  Dr.  Dm-liam,  B.  M.  J., 
2,  1898,  p.  1797,  with  experiments  with  meat  infected  witli  B. 
enterididis  and  B.  hotuhinis). 

Symptoms. — In  groups  (2),  definite  poison,  mineral  or  vegetable, 
(8),  specific  infection  with  period  of  incubation  and  (6)  worms,  the 
symptoms  are  those  of  the  specific  cause,  and  must  be  looked  for 
elsewhere. 

In  groups  (1),  (3),  and  (4),  which  constitute  food  poisoning  in  its 
ordinary  sense,  the  symptoms  are  moderately  uniform  in  character, 
though  not  in  onset.  They  comprise  nausea  or  vomiting,  varying  in 
severity,  pain  in  the  abdomen,  which  may  be  so  severe  as  to  cause 
collapse  or  faintness,  and  also  diarrhoea,  more  or  less  profuse.  If  these 
symptoms  are  all  severe,  there  soon  develops  a  condition  of  extremely 
critical  collapse,  pulse  rapid  and  feeble,  breathing  jerky  and  spasmodic, 
a  cold  clammy  perspiration,  and  in  fact  a  condition  of  cardiac  failui'e 
but  a  little  removed  from  death. 

At  an  inquest  in  April,  1904,  before  Dr.  King  Houcliin,  deputy  coroner, 
on  a  cMld,  set.  3,  poisoned  by  ice-cream,  the  motlier  stated  that  the  child 
was  seized  with  severe  illness,  and  she  ascertained  that  he  had  been  eating  ice- 
cream from  a  barrow  in  the  street.  She  took  him  to  a  doctor,  who  prescribed. 
The  sickness  continued,  and  deceased  complained  of  great  thirst.  Subsequently  he 
became  convulsed  and  died  suddenly.  Ur.  J.  W.  Lynch  deposed  to  finding  the 
infant  in  a  collapsed  condition.  In  his  opinion  death  was  due  to  ptomaine  poisoning, 
set  up  by  eating  ice-cream. 

Treatment. — Dr.  Luff  states  that  soluble  biniodide  of  mercury 
acts  aS;[an  antidote  to  most  toxic  ptomaines  (J5.  M.  J.,  1,  1890, 
p.  834),  and  such  may  therefore  be  given.  The  "Extra  Pharm."  gives 
(p.  287)  the  following  formula  for  a  mixture  that  might  be  employed 
in  suitable  age  doses  : — Liq.  Hydr.  Perchlor.  n\^xxx.  ;  Pot.  lod.  gr.  x. ; 
Amnion.  Carb.  gr.  v.  ;  Decoct.  Cinchonse  ad  Jj.  In  addition  to 
this,  stimulants  and  warmth  will  be  required,  and  the  general 
ti'eatment  of  acute  gastro-enteritis,  which  is  what  the  cases  practically 
amount  to. 

Post-mortem  Appearances. — In  the  ordinary  summer  diarrhoea 
and  vomiting  of  children,  the  editor  has  for  years  been  teaching 
that  an  extreme  thinness  of  the  coats  of  the  bowel  is  the  only  thing 
that  even  in  any  degree  suggests  the  disease.  It  is  probable  that  this 
is  really  ptomaine  (or  microbe)  poisoning,  and  that  its  post-mortem 
appearances  are  those  of  the  trouble  we  are  considering.  There  may,  in 
some  of  the  cases,  be  slight  signs  of  inflammation  of  the  alimentary 
mucous  membrane.  If  this  be  absent,  as  it  often  is,  there  will  be  no 
other  appearances  to  point  to  the  cause  of  death. 

Analysis. — If  any  question  is  raised  regarding  a  death  taking 
place  under  such  circumstances  the  analyst's  work  to  be  complete 
must  be  very  laborious.  He  has  to  test  for  all  metallic  poisons  (vide 
previous  pages).  He  must  next  go  through  the  complete  process  for 
the  extraction  of  alkaloids  (p.  374),  and  submit  his  results  to  a  whole 
series  of  tabular  experiments.  The  symptoms  may  of  course  give  a 
clue,  so  that  to  the  skilled  analyst  there  are  many  short  cuts,  but 
the  reader  must  be  referred  to  all  the  analytical  pages  throughout 
this  work. 
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Group  lO.-MISCELLANEOUS  POISONS. 
Poisoning  by  Mechanical  Irritants. 
Various  substances  which  act  mechanically  may,  vvhen  introducecl 
into  the  alimentavy  canal,  result  in  death,  such  as,  e,,   POwdered  g  ass^ 
diamond  dust,  and  dried  sponge,  or  sponge  soaked  m  giease  {Lancet, 

^^^ThVedi\o?^has  been  unable  to  find  any  recent  case  of  the  kind, 
nor  has  he  been  able  to  find  the  case  referred  to  by  the  Lancet,  but  the 
paragraph  is  worth  reproduction  as  tending  to  elucidate  the  present 
position : — 

"  We  understand  that  a  case  is  shortly  to  come  before  one  of  the  9?^^"^^!  ^J^. 
in  America  which  will  he  of  unusual  interest.  ^  woman  is  charged  with  the  mm^^^ 
of  an  aged  husband  by  feeding  him  with  glass  ground  up         «^%^;T  ^^^J^^^^i 
The  glass  is  thought  to  have  been  given  m  oatmeal  porridge.     This  method  ot 
13oisoS£g  is  supposed  to  have  been  a  favourite  one  in  the  B^-^eenth  centuiy  agd 
s  said  to  be  still  practised  amongst  savage  ti-ibes  who  have  access  to  the  neecUul 
material.    Medical  Hterature,  however,  contams  but  few  recorded  cases,  (ilas^ 
may  be  a  'noxious  substance'  by  vii-tue  of  the  raechau'^cal  injuries  which  it  can 
m-oduce,  but  is  not  therefore  a  poison  in  the  legal  sense  of  the  word     A  case  of  thi. 
lature  W  reference  to  previous  observers  is  recorded  m  the  iMm&«ri/A  .¥ecZtca? 
SXr^caZ  Journal  for  1824,  p.  225.    Dr.  W.  Turner,  of  Spanish  Town,  Jamaica 
there  relates  that  an  attempt  was  made  by  a  negro  woman  to  poison  a  whole  family 
with  pounded  glass.    The  persons  on  whom  the  attempt  was  made  ^^re  seven  m 
number,  and  none  of  them  suffered  any  inconvemence.  In  the  Mtdland  Medical  and 
Surgiad  Reporter,  1828,  p.  47,  Mi-.  WiUiam  Hebb,  surgeon,  of  Worcester,  records  m 
considerable  detail  the  case  of  an  infant  who  was  destroyed  'by  some  person  or 
persons  administering  to  it  a  quantity  of  roughly  pounded  glass.     A  considerable 
quantity  of  gritty  powder,  proved  to  be  powdered  glass,  was  found  m  the  stomach, 
which  'was  lined  with  a  thick  layer  of  tenacious  mucus  which  was  streaked  with 
blood,  and  it  requii-ed  to  be  peeled  off  before  the  villous  coat  beneath  could  be  exposed 
to  view.  This  last  was  in  a  state  of  amazing  vascularity.'    Another  case  is  reported 
in  the  Allqemeine  Wiener  Medicinische  Zeitung,  1863,  8,  244.    A  case  of  attempted 
suicide  by'this  means  is  recorded  in  the  Boston  Medical  and  Surgical  Journal,  1871, 
p.  191.    A  young  girl,  aged  sixteen  years,  desiring  to  end  her  life,  pounded  up  a 
small  glass  bottle  into  fragments  of  the  size  of  a  split  pea  and  under.    Of  these  she 
swaUowed  a  teaspoonful,  taken  at  several  times  in  bread.   Although  she  experienced 
considerable  pain  and  discomfort,  she  subsequently  recovered.  The  favourable  result 
may  have  been  due  to  the  bread  protecting  the  stomach  and  intestines  from  injury. 
The  small  number  of  cases  on  record  and  the  immunity  which  experimenters  have 
enjoyed  from  harm  after  swallowing  powdered  glass  would  show  that  death  pro- 
duced by  these  means  is  not  nearly  as  common  as  the  remarks  usually  to  be  found 
in  medico-legal  text-books  would  lead  the  reader  to  imagine.     In  an  inaugural 
dissertation  published  in  Paris  in  1820  by  Le  Sauvage,  it  is  stated  that  two  and  a 
half  drachms  were  given  to  a  cat  without  injury,  also  that  a  dog  took  six  or  seven 
ounces  ui  eight  days  without  any  symptoms  manifesting  themselves.    Le  Sauvage 
himself  swallowed  a  considerable  number  of  similar  particles  without  sustaiaing 
any  inconvenience.    Professors  Baudelocque  and  Chaussier  in  1808  reported  a  case 
at  Paris  in  which  the  prisoner  was  supposed  to  have  poisoned  his  wife  with  pounded 
glass.    This  substance  was  actually  found  in  the  stomach  of  the  deceased,  and  this 
organ  as  weU  as  the  intestines  exhibited  signs  of  great  u-ritation.    After  a  careful 
consideration  of  all  that  had  been  written  on  the  subject,  however,  they  gave  their 
opinion  that  pounded  glass  is  not  a  poison,  and  suggested  that  the  glass  in  the 
stomach  was  derived  from  some  vessel  of  that  material  being  broken  by  her  teeth 
during  the  convulsions  which  preceded  death"  {Lancet,  1,  1899,  p.  174). 

The  only  contribution  the  editor  is  able  to  make  is  to  draw  the 
reader's  attention  to  the  somewhat  numerous  cases  that  have  occurred 
in  surgical  practice  of  the  removal  of  every  conceivable  object  from  the 
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human  stomach.  Spoons,  coins,  forks,  bits  of  chain,  nails,  tacks  etc 
etc.,  have  all  at  different  times  been  evacuated  by  operation. 


Poisoning  by  Coffin  Dust. 

Surely  of  all  curious  substances  to  be  used  for  a  poison  this'  must 
be  the  most  so,  and  must  show  the  mixture  of  superstition  in  human 
natui-e,  which  will  survive  all  science.  The  fact  of  an  alcoholic  extract 
proving  fatal  to  rabbits  warrants  the  editor  nevertheless  in  publishing 
this  letter,  which  is  one  written  by  Dr.  Percy  Smith  to  Sir  Thomas 
Stevenson  m  November,  1895.  The  publication  of  it  here  may  bring 
fresh  material  to  light : — 

"I  was  conversing  with  a  doctor  from  Columbia  (South  America),  and  he  told 
me  that  in  his  coimtry  it  was  a  popular  beUef  that  the  dust  of  a  decomposed  body 
gathered  from  an  old  coffin  was  poisonous,  producing,  after  ingestion,  dian-hoea 


A  case  had  happened  where  a  husband,  being  jealous  of  his  wife,  procm-ed  some 
'  cotfan  dust  from  a  grave,  and  administered  it  in  soup.  A  fortnight  afterwards 
the  woman  had  diarrhoea  and  died.  The  doctor  was  called  in  at  the  trial  of  the  man 
(some  thi-ee  mouths  after  the  death)  to  advise  the  court  if  coffin  dust  was  reaUy 
toxic.  He,  being  unable  to  answer  the  question,  requested  three  months  in  which 
to  make  experiments. 

' '  Accordingly  he  procured  some  dust  from  a  coffin  which  had  been  buried  about  six 
years,  the  contents  of  which  were  quite  friable— grey  powder  [it  would  appear  that 
exiumations  are  frequent ;  I  suppose  the  space  for  burying  is  limited]— and  ad- 
ministered the  same  per  os  to  dogs  and  rabbits  wUliout  result,  but  an  alcoholic 
extract  injected  into  a  rabbit  was  fatal. 

"He  thereupon  professed  himself  imable  to  decide  the  question,  not  being  a  toxico- 
logist,  and  because  further  experiments  were  necessary. 

"The  question  is,  '  Can  the  ptomaines  survive  the  decomposition  of  the  body, 
and  exist  unimpaired  in  the  residuum  ?' 

"  The  possibility  of  a  definite  poison  having  been  administered  together  with  the 
dust  is  negatived  by  the  fact  that  the  natives  thoroughly  believe  in  the  efficacy  of 
the  dust,  and  would  not  ti-ouble  to  get  it  unless  they  did  so." 


Poisoning  by  Pkoprietary  Eemedies  and  Quack  Medicines. 

The  following  lists  of  patent  medicines,  etc.,  with  their  principal 
ingredients,  though  very  imperfect,  are  not  without  interest.  The  first 
list  is  from  the  editor's  lectures;  the  second  is  a  list  prepared  by  Di\ 
Robert  Hutchison  {vide  B.  M.  J.,  2,  1903,  p.  1654)  :— 

Battle's  Vei-miii  Killer. — Strychnine,  arsenic,  and  phosphorus. 
Burnett's  Fluid. — ZnClg. 

Correctives  for  Women. — Either  aloes,  or  ergot,  or  pennyroyal,  or  else 

perfectly  harmless. 
Fly  Papers. — Arsenic,  also  in  wall  papers,  and  occasionally  in  the  highly 

coloured  pajiers  in  which  sweets  are  wrapped  (a  most  pernicious 

practice) . 
Godfrey's  Cordial. — Morphia. 

Hair-washes    and    Face-paints. — Mercury,    lead  and   bismuth,  or 

chlorine,  or  hydroxy!. 
Headache  Remedies  sold  by  Chemists  as  proprietary. — Phenacetin,. 

antipyrin,  antifebrin,  etc. 
Matches. — Phosphorus. 
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Mother's  Friend.  1  jy^orphia. 

Mrs.  Winslow's  Soothing  Syrup.] 

Oil  of  Bitter  Almonds. — Hydrocyanic  acid. 

Paregoric. — Opium. 

Pigments  used  hy  Painters,  etc. — Chiefly  lead. 

Powders  for  dusting  Infants. — Occasionally  contain  arsenic  with  starch 

and  fuller's  eai-th. 
Proprietary  Disinfectants. — Carbolic  and  its  immediate  derivatives. 
Jiat  Paste. — Phosphorus. 
St.  Jacob's  Oil. — Aconite. 

SeigeVs  Preparations. — Aloes  and  saline  aperients. 

Sorrel. — Oxalic  acid. 

Teething  Pmoders. — Calomel  and  opium. 

Aperient  and  Liver  Pills. 

Beecham's  Pills. — Aloes,  ginger,  and  soap. 
Baillie's  Pills. — Aloes,  colocynth,  oil  of  cloves,  and  soap. 
Bile  Beans. — Cascara,  rhubarb,  liquorice  and  ol.  menth.  pip.,  coated 
with  gelatine. 

^ardmff Pills  \—^^^^^'  colocynth,  and  rhubarb. 

Carter's  Little  Liver  Pills. — Podophyllin  (gr.  ^)  and  aloes  soc.  (gr.  ^)  in 
each  pill. 

Dixon's  Pills. — Taraxacum,  podophyllin,  jalap,  and  soap. 
Holloway's   Pills. — Aloes,   rhubarb,    saffron,    Glauber's   salts,  and 
pepper. 

Page-Woodcock's  Wind  Pills. — Aloes,  ol.  carui,  and  soap. 

Scott's  Pills. — Aloin  and  cascara,  with  a  soap  basis. 

WJielpton's  Pills. — Rhubarb,  aloes,  ginger,  pulv.  ipecac,  and  soap. 


Saline  Aperients. 

Eno's  Fruit  Salt. — Sodium  bicarbonate,  tartaric  and  citric  acids. 
Lamplough's  Pyretic  Saline. — Citric  acid  with  potassium  and  sodium 
bicarbonate. 

Abbey's  Salt. — Tartaric  acid  with  sodium  bicarbonate,  magnesium 
sulphate,  and  sugar. 

Cough  Mixtures  and  Lozenges. 

Keating's  Cough  Lozenges. — Ipecacuanha,  lactucaria,  squill,  liquorice, 

tragacanth,  and  sugar. 
Owbridge's  Lung  Tonic. — Balsam  of  tolu,  oil  of  aniseed,  and  oil  of 

cloves. 

Balsam  of  Aniseed. — Contains  aniseed  and  other  ingredients  with  gr.^jj 
morphine  in  every  ounce. 


Preparations  for  Gout  and  Rheumatism. 

Eade's  Pills. — Sodium  salicylate,  guaiacum,  and  aloes. 

Gloria  Tonic. — Colchicum,  guaiacum  resin,  and  sodium  iodide. 

Blair's  Gout  Pills. — The  active  ingredient  is  colchicum. 
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Preparations  for  Headache  and  Neuralgia. 

Antikamnia. — Sodium  bicarbonate,  antifebrin,  and  (?)  caffeine. 
Bromidia. — Potassium  bromide,  chloral,  hyoscyamus,  cannabis  indica, 

oil  of  aniseed,  syrup,  and  water. 
Banter's  Nervine. — Creosote,  chloroform,  camphor,  balsam  of  tolu,  and 

alcohol. 

Kaputine. — Antifebrin  and  sugar  (coloured). 
Kay's  Tic  Pills. — Iron  sulphate,  quinine,  and  soap. 

Prep)arations  for  Asthma. 
Crewister's.— Belladonna,  foxglove,  stramonium,  sage,  and  potassium 

nitrate  in  equal  parts. 
Hair's  Cure. — Potassium  iodide  and  tar  water. 
Plant's  Cigarettes.— 'LesLYBS  of  stramonium,  lobelia,  and  green  tea. 
Tucker's  'Citre.— Atropine,  cocaine,  hypo-nitrous  acid,  and  various 

balsamic  extracts,  administered  by  means  of  an  aeriser. 

Remedies  for  Obesity. 
Tnlene  Tablets.— ^ug&v  and  a  vegetable  constituent  of  unknown  nature. 
Grey's  Specific.— Contains  47-2  per  cent,  of  free  sulphur  and  a  bitter 

(?  gentian).  .     .       ,.    ^  .      j     .  r 

Mrs.  Frost's  Anti-Obesity  Remedy.— The  active  ingredient  is  extract  ot 

fucus  vesiculosus.  ,  •     x    i.  ir 

Russell's  Anti-Corpident  Cure.— Gitvic  acid  (twenty  grams  to  half  an 
ounce),  glycerine,  and  water.  The  pmk  tablet  contains  the 
saccharine. 

Cosmetic  Applications. 
Mrs.  Allen's  Hair  Restorer.— J^ead  acetate,  milk  of  sulphur,  scented 

with  oil  of  cinnamon. 
Tatcho.-VmifieA  oil  of  paraf&n  and  essential  oil  of  lemon. 
A'ofco.— Borax,  glycerine,  and  rose  water. 
Harlene  —Glycerine,  alcohol,  ammonia,  and  oil  ot  cassia. 
flliZ  Hai}  W.r.-Lead  acetate,  precipitated  sulphur,  glycerine, 

and  water. 

Ointments  and  Liniments. 
Cuticura.—Y aseline  and  oil  of  bergamot. 

Elliman'sEmbrocation.-Acetio  acid,  turpentine,  and  white  of  egg. 
Holloivay's  Ointment. -Tmventme,  resm,  olive  oil,  lard,  wax,  and 
spermaceti. 

iTo7nocm.-Camphor,  oil  of  cajuput,  and  lard.  cansicum. 
St.  Jacob's  Oil.-Oil  of  turpentine,  ol.  ^^^^^^'f^f 

Lineel  Liniment. -Zinc  and  ^^f ^^.^^^f\^^l^^°f ^^^^J'^^/S  d^ 
Singleto7i's  Golden  Ointment.-An  imitation  of  ung.  hyd.  nit.  dii. 

Miscellaneous  Preparations. 
Buer's  Piles  Cure.-Ointment  gall,  and  hamamehs  with  lanoline  basis; 

powder,  precipitated  sulphur,  and  Biagnesium  carbonate 
Californian  Syrup  of  Figs.-Senn^  (active  constituent),  syiup  of  figs. 

and  cinnamon. 
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Boan's  (Backache)  Pills. — (1)  Wliite-coated  aperient  (dinner  pills), 
podophyllin,  aloin,  rliubarb,  and  peppermint ;  (2)  brown-coated 
(backacbe),  oil  of  juniper  and  a  resinous  constituent  (?  benzoin). 

Guy's  Tonic. — Phosphoric  acid,  tinct.  cocci,  infusion  of  gentian,  and 
chloroform  watei". 

Daily's  Carminative. — Pulv.  rhei,  magnes.  carb.,  glycerine,  sugar,  ol. 

menth.  pip.,  and  ol.  anethi,  and  a  small  quantity  of  laudanum. 
Chlorodyne. — Chloroform,  ether,  hydrocyanic  acid,  morphine,  cannabis 

indica,  capsicum,  peppermint,  treacle. 
Clarke's  Blood  Mixture. — The  active  constituent  is  potassium  iodide 

(about  six  grains  to  the  ounce). 
Oxien. — Powdered  sugar  and  starch  and  ol.  gaultherise. 
Ozeiine. — Potassium  bromide  and  ammonium  iodide  with  chloroform, 

water. 

Pink  Pills. — Iron  sulphate,  an  alkaline  carbonate,  and  liquorice,, 
thickly  coated  with  sugar  and  coloured  with  carmine. 

Phosphorine. — Quinine,  phosphates,  and  hypophosphites. 

SeigeVs  Syrup. — Aloes,  capsicum,  liquorice,  and  treacle. 

Steedman's  Teething  Powders. — Calomel  and  starch. 

Warner's  Safe  Cure. — Potassium  nitrate  (about  ten  grains  to  the 
ounce)  and  various  diuretic  herbs. 

Woodivard's  Gripe  Water. — Liquor,  magnes.  carb.,  ol.  anethi,  sugar,  and. 
a  trace  of  alcohol. 

Drink  Cures. 

Mrs.  Terry's  contains  sugar  (98  per  cent.),  salt  (2  per  cent.). 
Antidipso. — Potassium  chlorate  and  sugar. 
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INDIAN  MEDICAL  JUEISPEUDENCE. 


A  CHAPTEK  ON  MEDICAL  JUEISPRUDENCE 

IN  INDIA. 


BY 


W.  J.  Buchanan,  B.A,,  M.D.,  D.P.H.,  Major  I.M.S.,  Editor  op  the 
"  Indian  Medical  Gazette,"  Inspector-General  of  Prisons  in 
Bengal. 

In  this  chapter  attention  is  drawn  to  those  aspects  of  medical 
jurisprudence  which  will  more  especially  interest  practitioners  of 
medicine  in  India  and  other  parts  of  the  East  under  British  rule.  The 
facts,  figures,  and  experiences  here  noted  do  not  come  within  the 
average  experience  of  practitioners  in  temperate  climates. 

The  medical  witness  in  India  is  confronted  with  special  difiiculties 
in  his  attempt  to  get  at  the  truth  in  criminal  cases.  These  have  been 
well  summarised  by  Waddell  ("Medical  Jurisprudence  for  India," 

p.  14,  ed.  1904)  :—  .     .  , 

(1)  Eapidity  with  which  decomposition  destroys  dead  bodies  m  the 

hot  climate  ; 

(2)  Facilities  for  concealing  and  destroying  dead  bodies,  together 
with  the  general  practice  of  rapid  cremation  or  burial  within  a  few 
hours  after  death  ; 

(3)  Insufiicient  particulars  of  the  crime  in  the  police  reports  accom- 
panying the  alleged  assaulted  person,  or  a  decomposed  dead  body ; 

(4)  Untrustworthiness  of  so  much  native  evidence,  owing  to  the 
wide  prevalence  of  false  swearing  and  fabricating  false  charges. 

1.  Rapid  decomposition  often  renders  the  autopsy  not  only  a 
difficult,  but  a  very  trying,  operation  for  the  medical  officer.  It  is, 
nevertheless,  his  duty  to  perform  it  as  thoroughly  as  possible.  In  some 
cases  the  result  wHl  be  that  no  certain  clue  will  be  found ;  m  most, 
however,  it  is  possible  to  determine  at  least  the  cause  of  death. 

A  dead  body  which  has  come  into  the  hands  of  the  police  has  to  be 
carried  in  the  hot  weather,  covered  up  with  a  cloth  and  wrapped  m  a 
piece  of  bamboo  matting,  for  many  miles— thirty,  forty,  or  even  sixty— 
to  the  nearest  medical  officer  who  alone  is  authorised  or  competent  to 
make  the  medico-legal  examination.  There  may  have  been  delay  before 
the  body  was  found,  there  almost  certainly  has  been  delay  alter  the 
body  was  found,  and  as  the  body  is  sent  in,  either  by  country  carts  or 
carried  swung  from  a  pole  by  two  coolies,  at  a  rate  of  about  two  or  three 
miles  an  hour,  it  is  easily  understood  how  in  the  blazmg  sun  or  in. the 
still  Indian  "  hot  weather  "  night  the  process  of  decomposition  may  be 
well  advanced  before  the  body  reaches  the  mortuary.  It  is  com- 
paratively rare,  however,  for  a  body  to  be  too  decomposed  for  the 
medical  officer  to  be  unable  to  find  the  cause  of  death.    Even  in  the 
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damp  warm  climate  of  Calcutta  this  plea  is  but  se  dom  used  In  a 
series  of  over  thirteen  hundred  cases  examined  at  t he  Alipne  Morgue 
only  thirteen  were  reported  to  be  "  too  decomposed    for  the  purpose 

2.  The  second  difficulty  is  the  rapid  cremation  or  burial  ol 
bodies  Tlie  bodies  of  Hindus  who  die  are  cremated,  and  the 
bodies  of  Mahometans  are  buried  on  the  day  of  death.  Even  m  cases 
of  Europeans  and  in  the  cold  weather  it  is  seldom  that  a  funeral  takes 
place  much  later  than  twelve  hours  from  the  tune  of  death,  tint 
besides  these  legitimate  methods  of  disposal  of  bodies  there  are  many 
others  in  India.  Bodies  are  easily  concealed  in  rivers,  wells,  swamps, 
pieces  of  jungle,  or  among  the  standing  crops.  In  such  places  the 
body  is  soon  found  by  jackals,  crows,  dogs,  or  if  in  a  river  by  crocodiles, 
fish,  etc.,  and  is  soon  mangled  out  of  all  recognition. 

3.  Again,  the  police  report  which  accompanies  the  body  gives  the 
medical  officer  a  few  particulars  as  to  where  the  body  was  found,  but 
it  rarely  gives  him  any  clue  to  the  cause  of  the  injuries,  and  the  vague 
statements  of  "  believed  to  have  been  beaten,"  or  such-like,  are  often 
contradictory  and  not  improbably  false,  or,  to  put  it  mildly,  vague  and 
misleading. 

4.  The  fourth  difficulty  is  the  falseness  of  mucn  of  the 

evidence  given  by  natives  of  India.  It  is  a  disputable  point  how 
much  of  this  is  due  to  "inherent  Oriental  deceit,"  as  one  author  puts 
it,  or  to  fear,  stupidity,  apathy,  or  malice,  or  to  the  fact  that  the 
witnesses  have  been  "  tutored  "  by  the  police.  Such  false  charges  are 
generally  supported  by  wonderfully  minute  direct  or  circumstantial 
evidence  ;  in  fact,  it  is  owing  to  the  evidence  being  often  too  good  that 
it  is  suspected  and  found  to  be  false. 

It  would  be  a  great  mistake  to  imagine  that  the  Indian  criminal  is 
a  monster  of  iniquity ;  the  vast  majority  of  them  are  mild  and  some- 
what simple  men.  In  the  Punjab  and  on  the  frontier  the  violent 
criminal  is  to  be  found,  but  the  "  habitual  "  criminal  of  an  Indian 
prison  is  usually  merely  a  habitual  thief.  Murderers  are  often  mild 
and  inoffensive-looking  men,  and  indeed  they  are  very  frequently  what 
the  school  of  Lombroso  calls  "  criminals  by  passion  "  ;  that  is,  they 
have  attacked  or  assaulted  their  victim  not  as  the  result  of  long 
premeditation,  but  in  a  moment  of  passion,  roused  by  some  outrage 
done  by  tlie  victim  to  some  member  of  the  murderer's  family.  Any 
large  prison  in  India  will  be  able  to  produce  a  dozen  or  more  such 
cases,  and  they  are  generally  well-behaved  and  quiet  in  prison.  There 
are,  however,  other  cases  where  the  moral  insensibility  displayed  is  so 
inhuman  and  unnatural  that  in  the  European  mind  the  utmost  indig- 
nation is  aroused  ;  e.g., 

A  master  murdered  his  servant  and  dragged  the  body  to  the  door  of  his 
enemy  solely  in  order  that  a  charge  of  murder  might  be  brought  against  the 
latter :  a  father  mui'dered  his  daughter,  because  his  neighbour  had  slandered  her, 
in  order  that  her  blood  might  be  upon  the  neighbour's  head. 

This  moral  insensibility  of  the  natives  of  India  is  well  known,  and  is 
illustrated  in  other  cases,  as  in  their  apathy  during  accidents  or  assaults 
or  when  they  calmly  look  upon  the  struggles  of  a  drowning  man,  or  as 
in  a  case  seen  by  the  present  writer  where  a  group  of  Mahometans 
would  not  stir  to  lift  out  of  the  way  a  small  native  child  who  sat  playing 
in  the  middle  of  the  road,  though  a  runaway  horse  and  trap  was 
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rushing  down  the  road,  and  though  their  attention  was  called  to  the 
child  and  to  the  runaway  horse  in  ample  time  to  save  life. 

THE  ONSET  OF  CADAVERIC  CHANGES  IN  INDIA. 

The  classical  experiments  on  this  point  were  undertaken  in  1883 
in  Calcutta  hy  Dr.  CouU  Mackenzie,  for  many  years  police  surgeon  in 
Calcutta. 

It  is  obvious  that  it  may  often  he  a  matter  of  the  greatest  importance 
to  ascertain  the  hour  of  death.  Hence  a  study  of  the  time  of  onset  of 
cadaveric  change  becomes  a  necessity  for  the  medico-legal  expert. 

Mackenzie's  observations  were  made  in  a  large  hospital  in  Calcutta 
in  the  months  of  July,  August,  and  September  (average  aerial  temperature 
85"5°  F.),  and  in  October  (average  temperature  81°  F.)  {Ind.  Med. 
Gaz.,  1889,  p.  167,  etc.).  The  bodies  were  those  of  patients  who 
had  died  of  chronic  disease  in  the  hospital.  The  following  is  a  sum- 
mary of  the  observations  made  by  Mackenzie  (Waddell's  "  Medical 
Jurisprudence,"  p.  73)  : — 


Changes,  onset  of. 

Average. 

Earliest. 

Latest. 

H. 

mill. 

H. 

min. 

H. 

min. 

Muscular  ii-ritability  lasts  fi'om  death 

1 

51 

0 

31 

4 

30 

Higor  mortis  begins  ...... 

1 

56 

0 

40 

7 

0 

Ditto,  duration  of    .....  . 

19 

12 

3 

0 

40 

0 

Green  discoloration  appears  .... 

26 

4 

7 

10 

41 

0 

Ova  of  flies  appear  ...... 

'25 

57 

3 

20 

41 

30 

Moving  maggots  appear  ..... 

39 

43 

24 

18 

76 

0 

Vesications  appear  ...... 

49 

34 

35 

0 

72 

0 

Evolution  of  gases  

18 

17 

5 

50 

34 

30 

These  observations  may  be  compared  with  those  of  Assistant 
Surgeon  Purna  Chander  Singh,  of  the  Patna  Medical  School,  which  are 
reported  in  detail  in  the  Indian  Medical  Gazette  for  June,  1902,  p.  234. 
These  observations  were  made  in  the  very  hot  months  of  May,  June, 
and  July  at  Patna,  a  very  hot  place  : — 

Case  1.  Female,  aged  forty-two.  Body  examined  twenty  and  a  half  hours  after 
death.  Body  swollen ;  vesicles  on  arms,  neck,  and  chest ;  brain  soft  and  pulpy ; 
vesicles  on  sui-face  of  lungs,  heart,  liver,  kidneys,  and  uterus  decomposed.  Date 
9th  May,  1901.    Maximiim  temperature  105°  F.  ;  minimum  79°  F. 

Case  2.  Hindu  male,  aged  thii-ty,  died  of  assault.  Bodyexammed  fifteen  hours 
.ifter  death.  Abdomen  distended ;  brain  soft ;  other  organs  slightly  decomposed. 
Maximum  temperature  85°  F. ;  minimum  71-5°  F.    Date  21st  October,  1900. 

Case  3.  Hindu  male,  aged  forty,  beaten  to  death.  Body  exammed  twenty-six 
hours  after  death.  Abdomen  distended  ;  vesication  on  leg  and  thigh  ;  bram  sott; 
lungs,  heart,  etc.,  discoloured  and  softened.  Date  30th  May.  Maximum  temperature 

86°  F. ;  minimum  76°  F.  „  ,   „     -r.  ■,  ■    a  t 

Case  4.  Hindu  male,  aged  forty,  died  of  fracture  of  skuU.    Body  exammed  forty 
hours  after  death.    Cuticle  detached ;  buUse  on  different  parts ;  eyes  swollen ;  tongue 
protruded ;  f geces  had  escaped  fi-om  anus ;  hair  of  head  easily  detached  ;  bram  reddish 
soft  or  pulpy;  lungs  decomposed;  blebs  on  their  surface ;  hver,  spleen,  etc.,  s^t 
and  decomposed.  Date  2nd  July.  Maximum  temperature  92°  F.  ;  mmimum  77  F. 

Case  5  Hindu  male,  aged  forty-five.  Body  exammed  forty-one  hours  after 
death.  Body  swoUen  ;  blebs ;  cuticle  detached  ;  fteces  escaped  ;  brain  very  soft,  ana 
could  not  be  removed  entire ;  aU  organs  decomposed.  Date  1st  September.  Max- 
imum temperature  88  "3°  F. 


;_INDIAN  MEDICAL  JURISPRUDENCE.  855 

Case  6.  Hindu  male,  aged  tH.ty-five.  died  of  1^^^^  Slen 
examined  thirty-two  hours  after  ^^^'^^h.    Body  svvoUon    d^^^^^  softened, 
swollen  ;  tongue  protruding;  i^oes  oscape<i.  aU         ^.^^^'^"'5^^^^^     .  ^ean  69°  P. 
Date  loth  March.  Maximum  temperature  80  h.,  minimum  0/  x  . , 

The  writer  adds  : 

Sih"   the  yea,  at  Pataa,  as^rom  June  to  October  tlie  rains  8ene*ly  modify 

the  fierceness  of  the  heat. 

These  observations  therefore  show  that  decomposition  sets  in  early 
in  the  hot  weather  in  India,  and  advances  with  a  rapidity  quite  out  ot 
the  experiences  of  European  medical  jurists  (:vicle  Vol.  1.,  pp.  441 

^*  ^Uniler  certain  conditions  putrefaction  and  decomposition  may  not 
take  place  ;  but  the  body  may  undergo  the  post-mortem  change  known 
as  saponification, 

SAPONIFICATION,  WITH  FOEMATION   OF  ADIPOCERE. 

[This  has  already  been  fully  discussed  {vide  Vol.  I.,  pp.  308  et  seq,). 
TJie  following  cases  are,  however,  valuable  as  facts.— Ed.] 

Some  years  ago  Mackenzie,  then  police  surgeon  ot  Calcutta, 
published  eight  cases,  and  I  have  been  able  to  collect  three  more 
bearing  on  this  question. 

The  eleven  cases  are,  briefly,  as  follows  : — 

1.  A  body  was  found  in  an  advanced  state  of  saponification  on  removal  from  a 
tank  where  it  had  lain  for  "  several  days."  ^     ,     •  1  1 

2  The  body  of  a  groom,  exhumed  from  a  damp  Mahometan  bm-ial-grouncl 
four  days  and  four  hours  after  interment,  was  found  to  be  in  an  advanced  state  of 

saponification.  .  „.■,-■,  ^     jt      a  ■ 

3.  A  Chinawoman  disinterred  seventy-six  hours  after  burial  was  also  toimd  in 

an  advanced  state  of  saponification.  ,  n. 

4.  A  Bengali  was  drowned  in  the  river  Hughh,  the  body  was  recovered  alter 
three  days,  and  the  internal  organs  were  found  saponified. 

5.  The  body  of  a  European,  two  days  in  the  water,  was  exammed,  and  all  the 
external  portions  of  the  body  were  found  to  be  saponified.  .  ,  ■, 

6.  The  body  of  a  European  sailor  was  recovered  from  the  river  eight  days  and 
ten  hours  after  drowning.  The  external  parts,  the  heart,  liver  and  spleen,  were 
found  saponified.  ,  ,.0 

7.  The  body  of  a  sailor  recovered  fi'om  the  river  on  the  fifteenth  day  was  tound 
to  be  in  an  advanced  state  of  saponification. 

8.  The  body  of  a  European  youth  was  recovered  after  having  been  m  the 
river  seven  days ;  it  was  in  an  advanced  state  of  saponification. 

To  the  above  eight  cases  of  Mackenzie  I  may  add  three  more  recent  ones  : — 

9.  D.  M.  Moir's  case.  A  body  was  exhumed  after  having  lain  in  a  damp  grave, 
at  the  depth  of  three  feet,  on  the  side  of  a  lake.  The  body  was  so  much  saponified 
that  Moir  was  able  to  completely  confirm  the  previous  post-mortem  examination. 
The  soil  in  which  the  grave  had  been  dug  was  damp,  being  satui-ated  with  the  rain 
of  the  previous  three  months  monsoon. 

10.  The  tenth  case  is  recorded  by  Dr.  E.  S.  Ashe.  The  body  was  that  of  a  boy, 
aged  nine,  exhumed  four  days  after  burial.  The  skin  of  the  abdomen,  chest,  and 
extremities  was  fouud  to  be  mottled  and  waxy-looking,  and  free  from  offensive 
odour.  Portions  were  sent  to  the  chouiical  examiner,  Calcutta,  who  reported  that 
"  partial  saponification  had  taken  place  in  the  tissues."  This  opinion  was  also  con- 
firmed by  the  Professor  of  Pathology  at  the  Medical  College,  to  whom  the  specimens 
wore  also  submitted  for  opinion. 
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^  assistant  surgeon  ss.  Mitra  informed  Gibbons  tbat  in  December 

1897,  he  had  examined  a  case  of  saponification  of  the  entire  body,  which  from 
the  history  must  have  been  biiried  within  three  months. 

In  view  of  the  above  eleven  cases,  it  is  scarcely  possible  to  hold  to 
the  European  view  that  a  long  period  of  weeks  and  months  is  necessary 
for  the  formation  of  adipocere. 

MUMMIFICATION, 

or  the  desiccation  of  the  body,  may  also  occur  in  India,  not  in  the 
damp  heat  of  Lower  Bengal,  but  in  the  dry  sandy  deserts  of  Upper 
India. 

AGE. 

In  India,  children  from  seven  to  twelve  years  are  deemed  incapable 
of  committing  a  crime  unless  they  have  attained  a  certain  degree  of 
maturity  of  understanding  (I.  P.  Code,  ss.  82,  83).  Sexual  intercourse 
with  a  girl  under  the  age  of  twelve  years  is  rape,  according  to  the  law 
of  India,  even  if  she  consents,  or  is  the  individual's  own  wife  (I.  P. 
Code,  375).  In  other  cases  of  kidnapping  or  enticing  for  purposes  of 
prostitution,  the  question  may  arise  as  to  whether  the  girl  is  over  or 
under  sixteen  years  of  age.  Under  I.  P.  Code,  s.  90,  only  a  person 
over  twelve  years  can  give  valid  consent  to  suffer  harm  from  any  act 
done  in  good  faith. 

The  requirements  of  the  Indian  Factorjf  Act  may  also  necessitate 
the  determination  of  the  age  of  a  child,  as  no  child  under  seven  shall 
be  employed,  and  children  between  seven  years  and  twelve  shall  work 
not  more  than  nine  hours  a  day,  shall  have  one  hour  for  rest  and  four 
holidays  per  month. 

The  only  pubHshed  records  bearing  on  this  point  which  are 
specially  derived  from  observations  on  natives  of  India  are  those  by 
Powell  pubhshed  in  the  June  issue  of  the  Indian  Medical  Gazette,  1902. 

[Powell's  table  of  dentition  closely  approximates  to  that  given  in 
Vol.  I.,  p.  144.— Ed.] 

Powell  also  remarks  :  "  The  first  molars  appear  with  great  regularity 
in  the  sixth  or  seventh  year.  Of  forty-one  children  aged  seven,  all 
had  their  first  permanent  molars.  ...  All  nine-year-old  children, 
natives,  Jews,  and  Parsis,  had  had  all  their  permanent  incisors."  The 
canines  show  greater  variation.  They  usually  appear  in  the  eleventh  to 
twelfth  year,  but  Powell  has  seen  permanent  canines  in  a  child  of  nine. 
The  second  molars  come  with  great  regularity  in  the  eleventh  or  twelfth 
year.  He  has  "never  seen  a  Hindu  or  Mussulman  child  of  twelve 
without  the  second  molars."  He  has  also  seen  wisdom  teeth  as  early 
as  thirteen  years  and  two  months. 

EELATION  OF  HEIGHT  TO  WEIGHT. 

There  are  no  observations  published  on  the  relations  of  height  and 
weight  according  to  age  for  the  peoples  of  India.  The  following  table, 
compiled  by  the  present  writer  from  weights  and  measurements  of 
28,000  male  adult  prisoners  admitted  into  Bhagulpore  Central  Gaol, 
may  be  given.  It  is  closely  allied  to  a  similar  table  which  was 
compiled  on  the  same  lines  at  Nagpur,  in  the  Central  Provinces,  and 
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may  be  taken  to  represent  the  average  height  for  weight  of  the  peasant 
population  of  the  part  of  Bengal  known  as  Bihar  :— 


Height. 

vveigiit. 

Number  of  Observa- 
tions. 

5  ft  0  in. 

100  lbs. 

1,863 

5  „  1  „ 

102  „ 

2,059 

5  „  2  „ 

106  „ 

6,226 

5      3  ,, 

109  „ 

5,787 

5  ,,  4  ,, 

112  „ 

6,107 

5      5  ,, 

llo  „ 

3,040 

5  ..  6  ,, 

118  „ 

2,498 

0  „  7 

121  „ 

1,389 

5  ,,  8  ,, 

125  „ 

623 

0  ))  9  ,, 

129  „ 

220 

The  average  weight  of  a  Bihar  peasant  may  be  taken  to  he 
110  lbs.,  and  his  average  height  5  ft.  3  in. 

What  has  been  called  in  India  "  Buchanan's  formula "  for 
calculating  weight  for  height  is  as  follows : — 

"Taking  6  ft.  as  equal  to  100  lbs.,  add  3  lbs.  in  weight  for 
every  inch  above  5  ft.,  e.g.,  5  ft.  5  in.  =  100  +  (3  X  5)  =116  lbs." 

In  the  case  of  men  over  5  ft.  8  in.  in  height  it  was  found  that  the 
addition  of  4  lbs.  for  each  inch  gave  a  weight  which  was  not  far  from 
correct. 

RACIAL  DIFFERENCES  IN  THE  SKELETON. 

This  has  been  worked  out  in  detail  by  Dr.  Havelock  Charles,  of  the 
1.  M.  S.,  Professor  of  Anatomy  in  the  Calcutta  Medical  College.  His 
observations  (published  in  "  Transactions  of  Indian  Medical  Congress," 
1884)  were,  it  is  understood,  made  in  the  dissecting  room  of  the 
Medical  School  at  Lahore,  in  the  Punjab.  These  might  well  be  of 
importance  in  the  case  of  the  disappearance  of  a  European  in  India, 
and  the  production  of  bones  by  the  police  : — 

Spinal  Column. — "As  a  rule  the  body  of  a  Punjabi's  lumbar 
vertebra  is  thicker  behind  than  in  front.  As  the  bone  matures  with 
age  the  excess  of  the  posterior  over  the  anterior  depth  becomes  more 
pronounced. 

"In  the  female  the  anterior  measurement  is  greater  than  the 
posterior. 

"  The  fifth  lumbar  vertebra  is  only  exceptionally  wedge-shaped,  as 
in  the  European. 

"  Up  to  age  of  twelve  none  of  the  typical  changes  have  taken  place, 
but  the  deepest  part  of  the  body  of  a  lumbar  vertebra  is  behind  and 
not,  as  in  the  European,  in  front." 

The  lumbar  curve  is  straight  or  vei*y  slightly  convex.  Ninety-six 
is  the  index  for  the  European  lumbar  curve  (Turner),  106*8  for  the 
native  of  the  Punjab. 

The  accessory  processes  of  the  fifth  lumbar  vertebra  are  frequently 
largely  developed  in  the  native,  and  often  articulate  with  the  alee  of 
the  sacrum. 

The  articular  surfaces  of  the  sacrum  I  found  in  78*7  per  cent,  of 
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cases  to  be  formed  of  only  two  vertebrae.  In  European  sacra  this  is 
formed  of  three  vertebrae  (MacaHster). 

Acetabulum. — The  differences  are  : — 

1.  In  natives  of  India  the  ischial  portion  of  the  facies  lunata  is  very 
large.  The  rim  of  the  acetabulum  here  is  very  prominent,  and  the 
groove  for  the  obturator  externus  muscle  is  consequently  deep. 

2.  The  extension  forwards  and  the  widening  out  of  the  lower 
horn  of  the  facies  lunata,  whereby  the  cotyloid  notch  is,  as  it  were, 
partly  bridged  over  instead  of  being  an  irregular  open  space.  It  looks 
as  if  the  transverse  ligament  were  ossified  on  its  ischial  side. 

3.  The  cotyloid  notch,  which  in  the  European  bone  is,  as  a  rule, 
open,  presents  in  well-marked  Indian  bones  the  characteristic  of  being 
arched  over  by  the  forward  and  upward  j)rolongation  of  the  inferior 
cornu  of  the  facies  lunata.  The  superficial  boundary  of  the  cotyloid 
notch  in  Europeans  consists  of  the  transverse  ligament  alone  ;  the  same 
boundai'y  in  the  Indian  consists  of  bone  (part  of  the  ischium  plus  the 
transverse  ligament). 

The  Head  of  the  Femur. — The  articular  area  is  of  greater 
extent  relatively  and  absolutely  than  that  of  a  European  bone.  The 
surface  is  specially  prolonged  to  adapt  itself  to  the  modified  facies 
lunata  of  the  acetabulum  during  extreme  flexion  and  partial  abduction, 
and  during  semi-flexion  and  extreme  abduction  occurring  at  the  hip- 
joint  in  the  squatting  and  sartorial  postures. 

The  Neck  of  the  Femur  is  longer  relatively  than  in  the 
European. 

The  upper  surface  of  the  internal  condyle  of  the  femur  is  partly 
articular.  This  is  not  so  in  the  European,  where  it  is  merely  rough 
for  the  insertion  of  the  gastrocnemius.  It  is  due  to  the  power  of 
extreme  flexion  possessed  by  the  Oriental  knee  joint. 

The  Head  of  the  Tibia  is  set  on  the  shaft  very  obliquely.  An 
Oriental  tibia  can  easily  be  held  by  the  finger  and  thumb  when  the 
internal  tuberosity  is  grasped  behind  by  them. 

The  upper  surface  of  the  internal  tuberosity  slopes  considerably 
downwards  and  inwards  ;  it  is  never  flat,  as  in  European  bones. 

The  external  tuberosity  of  the  tibia  has  its  condylar  surface  convex 
from  before  backwards,  and  the  articular  surface  is  weU  prolonged 
downwards  posteriorly. 

The  upper  part  of  the  tibial  diaphysis  is  commonly  du-ected 
obliquely  backwards. 

On  the  anterior  margin  of  the  lower  extremity  of  the  tibia  a 
facet  will  be  found  in  most  cases  on  what  is  the  ligamentous  area  of 
the  European  bone. 

In  upwards  of  17  per  cent,  of  tibiae  a  second  facet  on  the  same 
border,  but  occupying  a  more  internal  position,  will  be  seen.  Both 
these  articulate  with  corresponding  articular  areas  on  the  upper  surface 
of  the  neck  of  the  astragalus. 

The  Astragalus  differs  considerably  from  the  European.  There  is 
a  facet  on  the  upper  surface  of  the  neck  to  the  outer  side;  there  is  a  facet 
on  the  same  surface  more  internally,  which  is  continuous  posteriorly 
with  the  trochlea,  and  internally  with  the  pyriform  malleolar  surface. 

The  outer  margin  of  the  neck  of  the  astragalus  is  markedly  thinner 
than  in  the  European  bone.     The  Undcr-mrface.— In.  the  European 
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bone  the  deep  concavity,  or  articulation  with 

on  the  uppei-  surface  of  the  os  calcis,  is  generally  bounded  by  two 
2xT  "0  Scular  margins.  In  Oriental  bones  the  outer  mai^m  s 
freqiiently  articular  on  its  inferior  aspect,  as  this  part,  when  the 
flcrexil,  articulates  with  the  upper  surface  of  the  greater  process  of 

'^'Thfos  Calcis.-On  the  upper  surface  of  the  great  process  there 
is  often  amongst  Orientals  a  facet  continuous  with  the  large  Poste  loi 
articular  surface  of  the  body  of  the  bone,  whereas  this  surface  is  lOUgh 

in  European  bones.  j  j.i  j. 

The  Skull.— For  practical  purposes  it  may  be  assumed  that  most 
male  Indian  skulls  have  a  cubic  capacity  of  1,360  cc.  or  under, 
whereas  the  European  male  skull  runs  to  1,500  cc.  and  upwards. 
The  measurement  of  the  cranial  capacity  can  be  made  by  mustard 
seed,  easily  procurable,  when  small  shot  is  not  available.  Dr.Obarles 
also  points  out  that  it  is  rash  to  assume  that  the  bones  of  an  Oriental 
are  necessarily  smaller  than  those  of  a  European.  Many  large,  taU 
"up  country"  men  have  large  bones. 

WEIGHT  OF  VISCEKA. 

The  following  table  has  been  compiled  by  the  present  writer  from 
his  own  observations,  and  others  made  by  Dr.  K.  Maddox,  I.M.S., 
upon  adult  male  prisoners  in  Bengal,  who  had  died  of  disease  in 


prison : — 

Native 

Males. 

Number  of 
Gases. 

Average 
Weight. 

Highest. 

Lowest. 

Oauses  of  Death. 

Liver . 
Spleen 
Lung,  right 
Ditto,  left  . 
Heart 

Kidney,  right 
Ditto,  left  . 
Brain. 

333 
314 
224 
224 
238 
246 
246 
143 

Oz. 

44 

10^ 

16 

14^ 

n 

3| 
3f 
44 

Oz. 
108 
64* 
52t 

43 

•20X 
8 
8 

56 

Oz. 

13 
1 
5 
5 
4 
2 
2 

33 

*Malarial. 
fPneumonia. 

^Apoplexy. 

Native  Females. 


Number  of 
Cases. 

Average 
Weight. 

Highest. 

Lowest. 

Oz. 

Oz. 

Oz. 

Liver . 

88 

37i 

62 

16 

Spleen 

91 

6| 

48 

1 

Lung,  right 

49 

H 

20 

6 

Ditto,  left  . 

49 

9J 

17 

4 

Heart 

46 

6 

9 

4 

Kidney,  right  . 
Ditto,  left  . 

68 

H 

6 

1 

68 

H 

6 

1 

Brain 

7 

37 

42 

26 
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VIOLENT  DEATHS. 

The  largest  number  are  due  to  accident ;  then  comes  suicide,  and 
lastly  homicide. 

Suicide. 

Dr.  Kenneth  McLeod  published  a  valuable  monograph  on  suicide 
in  India.  From  this  it  appears  that  in  Bengal  and  the  Punjab  the 
reported  average  annual  suicide  rate  for  the  five  years  which  ended 
1876  was  in  Bengal  31*3  and  Punjab  12*7  per  million  of  the  popu- 
lation; in  Madras  it  was  62  for  males  and  68  for  females;  in  the 
united  provinces  of  Agra  and  Oudh  27"8  for  males  and  71  for 
females  ;  in  Calcutta  it  was,  males  64  and  females,  104  per  million. 
In  India  the  female  suicide  rate  always  exceeds  that  of  males,  the 
reverse  being  the  case  in  England. 

Kenneth  McLeod  also  gave  the  following  table  on  the  various 
methods  of  suicides  per  thousand  of  the  two  sexes  in  Calcutta  : — 


Method. 

Males  per 
Thousand. 

Females  pel' 
Thousand. 

Hanging  . 

179 

346 

Drowning  . 

127 

54 

Poison 

647 

562 

Cuts  and  stabs  . 

59 

16 

Gunshot 

37 

Otherwise  . 

51 

22 

From  this  it  is  seen  that  in  that  city  the  favourite  means  of  suicide 
is  poison,  but  this  does  not  apply  to  other  parts  of  the  country. 
The  following  table  is  compiled  from  four  provinces  in  India : — 

Methods  of  Suicide  in  India  per  Thousand  Sidcides  in  each  Sex. 


Method. 


Hanging  . 
Drowning  . 
Poison 

Cuts  and  stabs 
Gunshot  . 
Otherwise  . 


Males. 

Females. 

368 

278 

354 

576 

168 

119 

65 

11 

25 

20 

16 

From  this  it  will  be  seen  that  male  would-be  suicides  prefer  first 
hanging,  then  drowning,  and  then  poison,  while  females  far  and  away 
prefer  drowning,  then  hanging,  and  next  poison. 

The  chief  causes  of  suicide  are  shame,  grief,  physical  suffering, 
revenge  (Chevers),  and  from  religious  motives,  as  in  the  now  abolished 
[illegal — a  trial  arose  on  a  case  in  1905  (vide  Lancet,  February  18th, 
1905) — Ed.]  custom  of  sati,  where  the  widow  threw  herself  on  the 
funeral  pyre  of  her  deceased  husband. 

Homicide. 

The  causes  which  lead  a  man  to  murder  another  are  often  in  India 
trivial  in  themselves:  quarrels  about  land,  murder  for  the  sake  ot 
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robbery,  such  as  the  ancient  thugfii  and  the  more  modern  form  of 
rf^'m  po^^^  and  murder  arising  from  outrages  done  to  husband 

or  to  wife. 

Infanticide. 

The  special  causes  why  infanticide  is  common  in  India  are  the 
restrictions  placed  upon  the  remarriage  of  Hindu  widows.  Such 
women  are  deprived  of  their  husbands  often  at  a  very  early  age  and  are 
exposed  to  temptations,  without  any  choice  of  remarriage,  ihis  leads 
to  the  destruction  of  the  offspring  of  ilUcit  intercourse.  Among  certain 
classes  in  India  it  is  considered  necessary  to  have  all  the  daughters  ot 
a  family  married.  This  is  not  always  possible,  and  is  always  expensive  ; 
hence  a  certain  amount  of  female  infanticide  is  practised. 

Obevers  has  recorded  a  case  wbere,  because  three  successive  female  chndren 
were  born,  the  father  exposed  the  last  born  child  in  the  jungle.  Chevers  also 
records  that  in  a  special  inquii-y  ordered  by  Government  into  the  practice  it  was 
found  that  in  twenty-six  villages  out  of  308,  no  female  child  under  the  age  of  six 
existed.  In  another  Eajput  viUage  104  boys  and  only  one  gu'l  were  found,  m 
another  284  boys  but  only  twenty-three  gii-ls. 

According  to  the  law  of  India,  a  child  is  alive  or  in  being  from  the 
moment  any  part  of  the  child  has  been  brought  forth,  though  it  may 
not  have  breathed  or  been  completely  born.  "  The  causing  of  the 
death  of  a  child  in  the  mother's  womb  is  not  homicide  "  (I.  P.  Code, 
s.  299). 

Section  315  of  the  Indian  Penal  Code  also  says  : — 
"Whoever  before  the  birth  of  any  child  does  any  act  with  the  intention  of 
thereby  preventing  that  child  from  being  born  alive,  or  causing  it  to  die  after  its 
birth,  and  does  by  such  act  prevent  that  child  from  being  bom  alive,  or  causes  it  to 
die  after  its  birth,  shaU,  if  such  act  be  not  caused  in  good  faith  for  the  purpose  of 
saving  the  life  of  the  mother,  be  punished  with  imprisonment,"  etc. 

According  to  Indian  law,  proof  of  respiration  amounts  to  proof  of 
live  birth,  except  in  those  rare  cases  of  vagitus  uterinus  ;  such  cases 
are  usually  those  in  which  instrumental  aid  has  been  necessary  for  the 
extraction  of  the  child  from  its  mother's  womb. 


CEIMINAL  ABORTION. 

Criminal  abortion  is  resorted  to  in  most  countries,  but  is  said  to  be 
very  common  in  India,  and  is  largely  due  to  the  non-remarriage  of 
Hindu  widows. 

Sections  312,  813,  314,  315,  and  316  of  the  Indian  Penal  Code  deal 
with  the  question  of  criminal  abortion,  and  lay  down  the  penalty  which 
may  be  inflicted  for  the  offence. 

According  to  these  sections,  the  consent  of  the  mother  is  a  most 
important  point.  Such  consent  is  held  to  mitigate,  and  absence  of  such 
consent  to  aggravate,  the  offence,  whereas  according  to  English  law  such 
consent  is  immaterial. 

The  methods  of  producing  abortion  adopted  in  India  are  usually 
crude,  and  frequently  lead  to  loss  of  life.  It  is  impossible  to  obtain 
statistics  of  the  degree  of  prevalence  of  this  offence,  as  it  is  only 
the  fatal  cases  that  come  to  the  notice  of  the  police.  If  the  case 
recover,  the  pyrexia  is  attributed  to  malaria,  and  if  the  woman  dies,  and 
a  complaint  is  not  immediately  lodged,  the  body  is  burned  or  thrown 
into  the  river. 
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The  methods  are  either  mechanical  or  medicinal. 

Mechanical. — A  very  common  method  is  by  the  use  of  "  abortion 
sticks."  Those  commonly  used  are  twigs  of  Plumbago  Rosea,  lal 
chitra  in  the  vernacular,  or  of  the  oleander,  Nerium  Odorum.  These 
sticks  are  five  or  six  inches  long,  and  are  passed  into  the  uterus  either 
through  the  membranes,  or  between  them  and  the  wall  of  the  uterus. 
It  not  infrequently  happens  that  the  wall  of  the  uterus  is  thereby 
perforated,  with  the  result  that  peritonitis  supervenes  and  death 
follows. 

In  other  cases  the  "stick"  used  is  not  in  itself  an  irritant,  but  it  is 
smeared  with  some  irritant  substance,  as  the  juice  of  marking  nuts 
(vernacular  bhela),  Semicorpis  Anacordiutn  ;  the  juice  of  jequirity 
(vernacular  rati),  Ahrus  Precatorius,  or  viodar,  the  milky  juice  of 
Calotrophis  Gigantea,  a  common  wild  plant  in  India. 

Medicinal. — By  the  use  of  many  indigenous  drugs,  which  are 
credited  with  ecbolic  or  emmenagogue  properties,  as  papaya  seeds 
{Carica  Papaya),  carrot  seeds,  aloes,  croton  oil,  mercury,  quicklime, 
copper,  or  even  the  juice  of  bamboo  leaves.  Not  infrequently  a  com- 
bination of  more  than  one  method  is  used,  as  indeed  is  the  custom  in 
other  countries  than  India. 

INJUEIES  IN  GENEEAL. 

In  the  Indian  Penal  Code  "murder"  is  differentiated  from  "culpable 
homicide  "  and  from  causing  "  death  hy  doing  a  rash  or  negligent  act." 
Sections  299  to  309  of  the  Penal  Code  deal  with  these  offences. 
Culpable  homicide  is  thus  defined  (section  299)  : — 

"  Whoever  causes  death  by  doing  an  act  with  the  intention  of  causing  death,  or 
with  the  intention  of  causing  such  bodily  injury  as  is  likely  to  cause  death,  or  with 
the  knowledge  that  he  is  likely  hy  such  act  to  cause  death,  commits  the  ofiPence 
of  culpable  homicide." 

The  following  illustrations  are  added  : — 

"  A.  knows  Z.  to  be  behind  a  hush  ;  B.  does  not  know  it.  A.,  intending  to  cause 
or  knowing  it  to  be  likely  to  cause,  Z.'s  death,  induces  B.  to  fire  at  the  bush.  B. 
fii-es  and  kills  Z.  Here  B.  may  be  guilty  of  no  offence,  but  A.  has  committed  the 
offence  of  culpable  homicide.  Again,  A.  by  shooting  at  a  fowl,  with  intent  to  kUl 
and  steal  it,  kills  B.,  who  is  behind  a  bush,  A.  not  knowing  that  B.  was  there. 
Here,  although  A.  was  doing  an  unlawful  act,  he  was  not  guilty  of  culpable  homi- 
cide, as  he  did  not  intend  to  kiU  B.  nor  to  cause  his  death  by  doing  an  act  that  he 
knew  was  likely  to  cause  death." 

Culpable  homicide  is  murder  if  the  act  by  which  death  is  caused  is 
done  with  the  intention  of  causing  death,  or  with  the  intention  of 
causing  such  bodily  injury  as  the  offender  knows  is  likely  to  cause 
death,  or  if  the  bodily  injury  intended  to  be  inflicted  is  sufficient,  in 
the  ordinary  course  of  nature,  to  cause  death.  Culpable  homicide  is 
not  murder  if  the  offender,  whilst  deprived  of  the  power  of  self-control 
by  grave  and  sudden  provocation,  causes  the  death  of  the  person  who 
gave  the  provocation,  or  causes  the  death  of  any  other  person  by 
mistake  or  accident,  provided  that  the  provocation  is  not 
sought  nor  voluntarily  provoked,  or  that  the  provocation  is  not 
given  by  anything  done  in  obedience  to  the  law,  or  that  the  provo- 
cation is  not  given  by  anything  done  in  the  lawful  exercise  of  the  right 
of  private  defence. 
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Hurt  and  Grievous  Hurt.-The  medica   officer  is  frequently 
called  upon  to  decide  if  a  certam  injury  is  'hurt'  or  '  grievous  hurt. 
Section  319  of  the  Indian  Penal  Code  defines  hurt  thus— 
«  Whoever  causes  bodHy  pain,  disease,  or  infirmity  to  any  person  is  said  to 
cause  hurt." 

By  section  320  the  following  kinds  of  hurt  are  called  "grievous 
hurt":— 

m  Bmascnlatiou  ;  (2)  permanent  privation  of  the  sight  of  either  eye;  (.i) 
peiianent  privation  of  t'he  hearing  of  either  ear  ;  (4)  privation  of  any  member  or 
ioint;  (5)  destruction  or  pei-manent  impairing  of  the  powers  of  any  member  or  joint, 
6)  permanent  disfigiu-ation  of  the  head  or  face;  (7)  fracture  or  dislocation  of  a 
bone  or  tooth;  (8)  any  hurt  which  endangers  life,  or  which  causes  the  sufferer  to 
be,  during  the  space  of  twenty  days,  in  severe  bodily  pam  or  unable  to  toiiow  his 
ordinary  pursuits. 

Sections  321  and  322  of  the  code  deal  with  "voluntarily"  causing 
hurt  and  grievous  hurt. 

When  the  pohce  bring  an  individual  to  the  medical  officer  for 
examination  of  an  injury  a  form  is  produced,  on  which  the  police  are 
supposed  to  state  "  all  "that  is  at  present  known  of  the  case."  On 
the  back  of  this  printed  form  are  six  columns,  with  the  following 
headings : — 

1.  Nature  of  injury,  i.e.,  cut,  bruise,  burn,  etc, 

2.  Size  of  injury  in  inches,  length,  breadth,  and  depth. 

3.  On  what  part  of  the  body  inflicted. 

4.  Slight,  severe,  or  dangerous. 

5.  By  what  kind  of  weapon  inflicted. 

6.  Remarks. 

This  form  also  requests,  if  there  is  any  fear  of  the  case  terminating 
fatally,  or  should  unfavourable  symptoms  set  in  later,  that  notice  be 
given  to  a  magistrate,  so  that,  if  necessary,  the  dying  declaration  of  the 
patient  can  be  taken  by  the  magistrate. 

One  of  the  most  common  weapons  in  use  in  India  is  the  lathi,  or 
bamboo  staff,  so  frequently  carried  by  all  natives  of  India.  It  is  often 
bound  with  iron  or  brass,  and  in  the  hands  even  of  a  feeble  man  it  is 
and  should  be  regarded  as  a  "  deadly  iveajjon."  In  1872,  Harvey 
calculated  that  32  per  cent,  of  all  medico-legal  cases  in  Bengal  were 
due  to  injuries  by  blows  of  a  lathi.  In  1901,  in  the  Arrah  district 
alone  Stevens  has  recorded  that,  out  of  223  police  cases,  in  204  the 
injuries  were  caused  by  lathi  blows,  including  twenty-four  fractures  of 
bones. 

There  is  one  form  of  severe  contusion  of  the  chest  which  is  worth 
mentioning,  as  it  is  very  likely  to  mislead  the  young  medical  officer. 
It  is  described  by  Chevers,  and  is  known  in  the  vernacular  as  bansdola, 
or  bamboo  crushing.  A  bamboo  is  placed  across  the  victim's  chest. 
Men  sit  on  the  ends  of  it,  and  roll  it  backwards  and  forwards  over 
the  chest.  The  torture  is  horrible,  the  muscles  are  bruised,  but  in 
practised  hands  no  external  mark  is  caiised  [vide  Vol.  I.,  p.  429.— Ed.], 
though  on  post-mortem  examination  the  ribs  may  be  broken  and  the 
lungs  lacerated.  This  torture  may  also  be  applied  to  the  limbs,  or 
the  torturer  may  kneel  with  his  two  knees  in  the  two  "  Scarpa's 
triangles  "  of  the  victim.  Here  also  considerable  local  damage  may  be 
done  to  the  vessels  and  muscles  without  any  visible  external  marks. 
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INJURY  TO  ORGANS  OF  THE  BODY. 
The  Spleen. 

There  is  no  special  Indian  experience  on  injury  to,  or  rupture  of, 
any  organ  of  the  body  except  the  spleen. 

Within  the  past  couple  of  years  a  considerable  amount  of  evidence 
has  been  forthcoming  which  shows  that  the  enlargement  of  the  spleen, 
which  is  so  common  in  India,  is  the  result  of  infection  by  what  is 
known  as  "the  Leishman-Donovan  bodies,"  and  as  these  have  been 
shown  by  L.  Rogers  to  be  stages  in  the  development  of  a  trypanosome, 
it  is  clear  that  what  has  been  called  malarial  enlargement  of  the 
spleen,  or  tropical  splenomegaly,  should  be  considered  as  a  result  of 
trypanosomiasis.  It  is  probable,  however,  that  repeated  attacks 
of  any  malarial  fever  can  also  produce  enlargement  of  the  spleen,  for 
it  is  certainly  a  very  common  sequel  of  such  repeated  attacks.  From 
the  medico-legal  point  of  view  the  causation  of  the  enlai-gement  is, 
however,  of  small  importance  compared  with  its  results,  especially 
when  they  end  in  rupture. 

Rupture  of  the  Spleen  is  an  injury  which  is  rare  in  England,  and, 
consequently,  has  received  but  scanty  attention  from  writers  on  medical 
jurisprudence  in  the  British  Isles  [ride  Vol.  I.,  p.  526. — Ed.].  The 
reverse,  however,  is  the  case  in  India,  where  it  is  extremely  common, 
and  is  constantly  appearing  in  the  law  courts  as  the  cause  of  death. 
In  fact,  so  common  is  it,  that  in  the  case  of  the  sudden  death  of 
a  native  it  might  often  be  safely  presumed  that  this  was  the  cause. 
In  the  majority  of  those  unfortunate  cases  in  which  a  European 
is  charged  with  having  caused  the  death  of  a  native  by  a  blow 
or  a  kick,  it  is  almost  invariably  found  that  the  spleen  was  rup- 
tured from  a  degree  of  violence  which  would  have  had  no  effect  on  a 
healthy  person.  Recently  a  hostile  newspaper  went  so  far  as  to  state 
that  it  did  not  believe  in  the  existence  of  such  an  injury  as  ruptm'e 
of  the  spleen — a  statement  based,  I  need  hardly  say,  on  the  most  absolute 
ignorance  of  the  whole  subject. 

Rupture  of  the  spleen  therefore  is  a  matter  of  the  very  greatest 
importance  to  the  medical  man  practising  in  India,  or  in  any  other 
malarious  country. 

We  have  no  statistics  on  a  large  scale  as  to  the  exact  degree  of  the 
prevalence  of  enlargement  of  the  spleen  among  the  people  of  India ; 
but  such  as  have  been  compiled  go  to  show  that  it  is  very  considerable. 
Indeed,  till  recently  an  enumeration  of  the  proportion  of  enlarged 
spleens  in  any  community  was  used  as  a  test  of  the  malarial  character 
of  any  locality. 

In  the  European,  the  books  on  anatomy  tell  us,  the  spleen  weighs 
from  five  to  seven  ounces.  This  is  for  Europeans  whose  average 
weight  is  usually  taken  at  150  pounds.  The  average  weight  of  the 
native  Bengalis,  as  the  result  of  some  28,000  observations  collected 
by  me,  is  about  110  pounds  only  ;  but  in  them  I  have  found  the  spleen 
to  weigh  on  the  average  ten  ounces  (average  of  314  careful  records).  The 
largest  I  have  ever  weighed  was  sixty-four  ounces,  that  is  heavier  than 
an  ordinary  liver,  but  many  larger  than  this  have  been  found. 

It  is  obvious  that  a  large  spongy  organ,  taking  up  much  more  than 
its  proper  space  in  the  abdomen,  is  peculiarly  liable  to  external  injury, 
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and  that  owing  to  the  friability  of  the  organ  and  the  large  quantity  of 
blood  it  contains,  such  injury  must  almost  always  be  fatal. 

In  an  admirable  article  recently  published  (Indian  Med.  Gaz., 
June,  1902),  Dr.  D.  G.  Crawford  has  analysed  very  thoroughly  ti 
series  of  304  cases  of  ruptured  spleen.  These  304  cases  were  all  taken 
from  records  of  post-mortem  examinations  made  for  medico-legal 
purposes,  and  out  of  over  9,000  such  records  examined,  the  number  of 
cases  of  ruptured  spleen  amounted  to  not  less  than  8  per  cent,  of  the 
whole.  Moreover,  out  of  these  9,000  cases  the  spleen  is  noted  as 
enlarged  in  no  less  than  37  per  cent.,  and  in  some  districts  well 
over  50  per  cent,  of  the  spleens  are  recorded  as  enlarged.  This 
means  that  more  than  one-half  of  the  persons  whose  bodies  come  to 
be  examined  for  the  purposes  of  justice  have  enlarged  spleens. 

Following  Crawford,  we  may  discuss  this  question  under  several 
headings : — 

Age  and  Sex. — Examination  of  statistics  shows  that  there  is  but. 
little  difterence  between  men  and  women  in  their  liability  to  this 
injury  ;  as  regards  age,  nearly  two-thirds  were  adults,  that  is,  persons  of 
an  age  most  likely  to  be  engaged  in  fights  and  quarrels. 

The  Cause  of  the  Eupture. — Of  the  304  cases,  omitting  5T 

in  which  the  cause  is  recorded  as  unknown  and  a  few  from  mis- 
cellaneous causes  to  be  mentioned  below,  we  find  102  due  to  blows 
from  sticks,  62  to  blows  of  the  fists  or  kicks,  22  to  falls,  chiefly  out  of 
trees,  2  to  pressure  on  the  body  (a  familiar  form  of  torture),  23  as  part 
of  a  murderous  assault,  and  20  to  being  run  over  or  to  a  heavy  weight 
falling  on  the  body. 

The  miscellaneous  causes  recorded  are  of  importance,  as  showing 
what  a  slight  degree  of  injury  may  lead  to  a  fatal  result.  Among  them 
-were  a  clod  of  earth  thrown  and  striking  the  left  side,  the  blow  of  a 
shoe,  or  a  wooden  stool,  or  the  prod  of  a  cow's  horn.  Others  were, 
being  knocked  down  (not  run  over)  by  a  horse,  the  blow  of  a  fall  to  the 
ground,  or  the  kick  of  a  horse. 

The  following  cases  may  also  be  quoted  : — 

A  European  gentleman  who  slipped  on  the  floor  of  his  bathroom  and  died  in  a 
few  mmutes.  At  the  autopsy  the  spleen  was  found  to  be  ruptured  and  to  weigh 
nmeteen  ounces.  Even  this  simple  fall  caused  no  less  than  four  lines  of  rupture 
James  has  recorded  the  case  of  a  shepherd  boy  who,  while  indulging  in  horse-nlav 
with  another  youth,  fell  and  died  in  three  hours.  The  spleen  was  found  to  weigh 
twenty-two  ounces  and  to  be  ruptured  in  two  places  on  the  lower  surface  In 
another  case  a  Punjabi  boy  died  after  a  blow  which  was  ascertained  to  havebeen 
on  the  right  side.  The  spleen  was  found  enlarged,  with  a  rupture  one  and  a  half 
inches  long  on  the  inner  surface.  James  has  also  recorded  another  remarkable 
case  of  what  he  calls  "spontaneous  ruptui-e  "  of  this  organ  in  the  person  of  a 
^unjabi  who  while  conducting  his  own  case  in  a  law  coui-t,  feU  down  suddenlv 
Not  the  shghtest  evidence  could  be  obtained  that  he  struck  anything  as  he  f eU  but 
at  the  autopsy  it  was  found  that  the  spleen  was  much  enlarged  (wtighing  no  W 
surface  ^  """"^  ™Pt^'^'i  foi'.eix  iiches  along  its  inner 

Two  other  cases  of  "spontaneous  rupture"  of  the  snlepn  hovo 
recently  been  published  {Indian  Med.  Gaz.,  1904).  These  cases  show 
that  when  the  organ  is  diseased,  the  very  slightest  blow  is  sufficient  to 
sufficient.  be  by  itself 

M.J. — VOL.  ir.  „^ 
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The  Site  of  Rupture. — Of  262  cases  where  the  site  of  the 
rupture  was  noted,  133  were  on  the  inner  surface,  55  on  the  outer 
surface,  and  116  either  on  two  surfaces  or  irregularly  distrihuted. 
Of  304  cases  225  were  single  ruptures,  and  79  were  multiple.  It 
appears  therefore  that  the  inner  surface  is  hy  far  the  most  commonly 
ruptured,  and  it  is  said  that  on  this  aspect  the  spleen  capsule'  is  the 
thinnest. 

In  all  the  above  cases  the  spleen  was  recorded  as  more  or  less 
enlarged ;  but  there  were  eight  cases  in  which  at  the  autopsy  it  was 
recorded  as  not  enlarged.  In  these  eight  cases  the  injury  was  either 
severe  or  multiple  (murderous  assault  or  "  run  over"). 

A  prisoner  in  a  gaol  either  feU  on  some  bricks  or  was  rongMy  handled  by  another 
prisoner  (the  evidence  was  not  decisive).  At  any  rate  the  spleen  was  found  ruptui-ed, 
and  it  was  described  by  the  reporter  as  "healthy"  ;  it  was  not  markedly  diseased 
nor  enlarged. 

It  is,  perhaps,  worth  noting  that  in  five  of  these  eight  cases  the 
stomach  is  stated  to  have  been  found  full,  and  in  only  one  case  is 
it  said  that  the  stomach  was  empty.  Crawford,  however,  who  has 
investigated  this  point,  is  of  opinion  that  there  can  be  found  no 
very  definite  connection  between  rupture  of  the  spleen  and  a  state  of 
fulness  of  the  stomach. 

Complications.— Of  course,  in  cases  of  great  violence  it  is  natural 
to  expect  damage  to  other  organs,  but  an  analysis  of  Crawford's  figures 
shows  that  in  only  thirty-two  cases  (10  per  cent.)  was  any  other  organ 
than  the  spleen  ruptured.  In  nineteen  of  these  thirty-two  the  liver 
was  also  ruptured.  „      ^     .  m,  •    •     i-..  i. 

The  Period  of  Survival  after  Rupture.— This  is  otten  a  most 

important  legal  question.  We  may  quote  a  few  cases  bearing  on  this 
point  In  Kussell's  "  Malaria :  its  Causes  and  Effects,"  a  case  is  related 
in  which  a  man  received  a  severe  injury  to  the  spleen  and  recovered ; 
but  the  injury  to  the  spleen  was  confirmed  some  years  after  when 
a  post-mortem  examination  took  place  on  his  body.  I  have  only  been 
able  to  collect  seven  cases  of  survival  for  considerable  periods  alter 
undoubted  rupture  of  the  spleen.    Many  years  ago  I  published  one  such. 

In  four  cases  the  victims  survived  over  twenty-four  hours,  m  one 
case  for  five  days,  in  two  cases  for  four  days,  in  another  case  lor 
two  and  a  half  days,  in  another  a  "few  days,"  in  ^^^^^her  for  three 
days.  The  longest  period  of  survival  that  I  have  been  able  to  find 
is  that  of  a  man  admitted  to  a  Calcutta  hospital  with  a  rupture  of 
the  spleen,  and  he  remained  there  for  seventeen  days,  and  the  injury 
was  confirmed  post-mortem. 

In  some  cases  the  period  of  survival  is  passed  in  unconsciousness 
but  in  others  there  can  be  no  doubt  that  the  patient  ^/^^e  able  to 
speak  or  make  a  dying  declaration,  etc.,  points  often  of  the  gieatest 

^n^-tn  may  arise  as  to  the  possibility  of  a.  man  with  ruptured 
SDleen  being  able  to  get  up  and  walk  a  certam  distance.  This 
;&s  not'often  note!  in  /ecorded  cases,,  but  -  reading  ^em  on 
frequently  finds  nothing  that  makes  such  .^^^Possible^  Hutch  n- 

at  rest  bv  the  following  case,  pubhshed  m  1867  by  Di.  nutcnm 
sin  --An  old  man,  afte?  having  been  severely  beaten  by  ^  bamboo 
waLd  to  his  home,  a  distance  of  about  half  a  mile,  and  there  died 
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almost  immediately.  The  post-mortem  examination  showed  that  the 
seventh  and  eighth  ribs  on  each  side  had  been  fractured.  The  spleen 
was  ruptured,  and  also  the  liver.  i ,  j 

It  is  worth  adding  that  a  case  has  recently  been  published 
(Indian  Med.  Gaz.,  November,  1903,  p.  417)  in  which  at  an  autopsy 
on  a  Sepoy,  aged  twenty-four,  there  was  found  a  total  (congenital) 
absence  of  the  spleen,  along  with  a  transposition  of  all  the  abdomnial 
and  thoracic  viscera.  ■  • 

Chevers  has  pointed  out  that  rupture  may  occur  m  (1)  simple 
engorged  spleen,  (2)  enlarged  engorged  spleen,  (3)  the  small  hard 
fibrous  spleen,  and  (4)  the  large  hard  fibrous  spleen. 

The  so-called  "ague  cake"  spleen  is  enlarged  and  often  so  fibrous 
and  hard  that  it  seems  at  first  sight  little  liable  to  rupture,  but  in  such 
cases  a  recent  attack  of  fever  may  have  produced  engorgement,  which 
would  have  the  effect  of  making  it  softer  and  more  friable. 


THE  PERIOD  OF  DIGESTION  OF  INDIAN  FOODS. 

Experiments  to  show  the  periods  required  for  the  digestion  of  foods 
have  usually  dealt  with  European  foods,  i.e.,  meat,  bread,  and  vege- 
tables, and  Dr.  Beaumont's  classical  experiments  still  remain  unchal- 
lenged, but  it  is  to  be  noted  that  the  periods  given  do  not  refer  to  the 
digestion  of  Indian  foods  in  Indian  stomachs,  on  which  but  few 
observations  or  experiments  have  been  recorded,  hence  the  value  of  the 
observations  below. 

The  natives  of  India  use  either  rice,  wheat,  or  other  grains 
as  their  staple  food.  In  addition  to  this,  many  use  some  of  the 
pulses,  and  comparatively  few  eat  meat,  fowls,  or  fish.  The  people 
of  Eastern  Bengal,  however,  take  a  small  quantity  of  fish,  if  they 
can  procure  it,  at  both  of  the  chief  meals  of  the  day.  Rice  is 
largely  consumed  by  the  inhabitants  of  Bengal,  Madras,  and  Burma, 
along  with  vegetables,  fish,  and  pulses.  In  the  United  Provinces, 
and  in  the  Punjab,  rice  is  but  little  used.  The  people  there  eat 
chiefly  wheat,  maize,  millet,  and  such  cereals,  cooked  into  unleavened 
cakes,  or  chapatties.  The  rice-eaters  take  a  large  quantity  of  this 
grain.  Cooked  rice  weighs  almost  three  times  as  much  as  dry  rice,  and  an 
ordinaiy  meal  of  a  fairly  well-to-do  Bengal  native  consists  of  about  twelve 
ounces  of  dry  (about  thirty-six  ounces  cooked)  rice,  a  couple  of  ounces 
of  dry  pulse  or  fish,  a  few  ounces  of  watery  vegetables,  and  not  less  than 
a  pint  of  water.  The  bulk  of  this  is  very  great,  and  it  is  probable  that 
the  routine  use  of  pan  (betel)  and  other  digestives  is  due  to  their  power 
of  aiding  the  digestion  of  such  a  bulk.  It  is  obvious  that  it  may  be  of 
the  greatest  medico-legal  importance  to  know  the  exact  time  at  which  a 
deceased  person  died.  One  method  of  estimating  this  is  by  the  state 
of  digestion  of  the  food  in  the  stomach,  presuming  that  the  hour  at 
which  deceased  took  his  last  meal  is  known. 

The  following  observations  of  Dr.  P.  C.  Singh,  of  Patna,  have  been 
published  at  my  request.  They  were  made  on  bodies  sent  in  for 
medico-legal  examination  : — 

1  A  Hindu,  aged  thii-ty-five,  took  food  at  8  a.m.  He  was  severely  assaulted  at 
ten  o  clock  (two  hours  later),  and  died  at  2  p.m.  from  the  effects  of  ruptured  spleen. 
At  the  autopsy  a  large  mass  of  undigested  rice  and  pulse  was  found  in  the  stomach. 
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Death  had  taken  place  six  hours  after  the  last  meal ;  but  it  is  possible  that  the  process 
of  digestion  may  have  been  interrupted  by  the  shock  and  haemorrhage  at  ten  o'clock. 

2.  A  young  man  took  food  at  11  p.m. ;  he  had  an  epileptic  fit  at  2  a.m.,  and 
died  at  5  p.m.  the  next  day.    The  stomach  was  found  half  full  of  undigested  rice. 

3.  A  man  took  his  evening  meal  at  10  p.m.,  went  to  sleep  soon  after,  was 
murdered  in  his  bed  at  5  a.m.  {i.e.,  seven  hours  after  taking  food).  A  small  mass 
of  undigested  rice  and  potato  was  foxmd,  so  that  ftomach  digestion  was  not 
completed  even  in  seven  hours. 

The  following  experimental  observations  were  made  by  washing  out  the  stomachs 
of  healthy  persons  at  fixed  periods  after  taking  food  : — 

1.  Large  meal  of  pulses,  rice,  and  vegetables  at  12  noon,  stomach  washed  out 
after  three  hours.    Some  undigested  rice  remained. 

2.  Same  person  another  day,  stomach  washed  out  after  four  hours.    One  ounce 
of  undigested  rice  was  recovered. 

3.  Same  person  another  day.  After  five  hours  some  undigested  rice  flowed  out 
from  tube  (250  grains  counted),  and  so  up  to  seven  hours,  when  even  then  some 
undigested  grains  of  rice  remaiued  in  the  stomach. 

4.  A  similar  experiment  on  another  man.  Some  200  grains  of  rice,  undigested, 
were  found  on  washing  out  after  five  hours. 

5.  Similar  expeiiment.  Two  drachms  of  undigested  rice  were  found  after  six 
hours. 

6.  Same  person  fed  on  rice  and  chapatti  (a  sort  of  unleavened  bread  in  the  form 
universally  used  by  up-countiy  natives).  After  six  hours  some  rice  and  a  piece  of 
the  chapatti  were  found  undigested. 

In  two  similar  experiments  pieces  of  the  chapatti,  undigested,  were  found  m  the 
stomach  after  so  long  intervals  as  six  hours  and  thirty  minutes,  and  after  six  hours 

and  forty  minutes.  ,  .  j.-      c  ^ 

These  experiments  and  observations  seem  to  show  that  some  portion  ot  a  meal 
of  rice,  pulses,  etc.,  may  be  found  undigested  even  six  or  seven  hours  after  the 
taking  of  food. 

INSANITY  IN  INDIA. 

It  can  safely  be  said  that,  on  the  whole,  insanity  is  less  common  in 
India  than  in  European  countries.    It  is  certainly  a  fact  that  a 
very  small  number  are  sufficiently  insane  to  need  confinement  in 
asylums.     At  the  present  time  there   are  not  more  than  5,000 
lunatics  in  all  the  asylums  of  India,  and  of  its  teeming  millions  the 
census  returns  show  not  more  than  5  persons  per  10,000  as  insane  ; 
in  these  figures  are  undoubtedly  included  cretins  and  half-witted 
village  idiots.    There  are  no  private  asylums  in  India,  and  even  in  such 
a  large  province  as  Bengal,  with  seventy-seven  million  inhabitants,  a 
central  asylum  for  about  one  thousand  inmates  will  amply  suffice  for 
the  needs  of  the  population.     About  one-half  of  the  lunatics  m 
an  Indian  asylum  are  "  criminal  lunatics."    In  four  provinces  m  India 
in  one  year  about  850  patients  are  admitted  to  asylums.  Of  these  con- 
siderably more  than  half  are  admitted  under  the  headmg  of  mama 
about  one-fourth  as  melancholies,  one-eighth  as  dements,  and  the  rest 
under  the  other  headings.    The  causes  of  insanity  m  India  are  the  same 
as  in  every  other  country,  viz.,  heredity  and  stress.    It  is  of  course  very 
difficult  in  the  case  of  the  vast  majority  of  Hliterate  msanes  to  obtain 
any  reliable  evidence  as  to  the  existence  of  any  hereditary  predisposi- 
tion in  the  family,  and  it  is  still  more  impossible  to  trust  the  entries  m 
the  forms  under  the  heading  "  Causes,"  which  are  usually  filled  up  by 
semi-educated  police  subordinates.       ,.       ^,  ,        p  „„^^^ 

Causes  of  Insanity.-l.  Heredity. -The  nnmhev  of  cases  o 
insanity  attributed  to  heredity  in  India  is  remarkably  small.  Out  o 
i^aS  persons  admitted  to  asylums  in  India  in  1892  it  was  found  that 
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only  fifty-einlit,  ov  4-3  per  cent.,  of  tliem  were  attributed  to  heredity. 
This  is  in  marked  contrast  with  the  19  per  cent,  which  is  given  by  Hack 

Tuke  for  England.  ,  „„„„i 

2.  Other  Gauses.-These  are  fever  and  sun  exposure,  sexual 
excesses,  syphilis,  grief,  datura,  alcohol,  etc.,  but  none  of  these  except 
datura  are  of  any  special  importance  in  a  note  on  insanity  m  India. 

Alcohol,  it  may  be  noted,  is  very  rarely  mentioned  as  a  cause  ot 
mental  disease  in  India.  It  is  very  little  used  by  natives  of  India  on 
the  whole,  though  there  is  to  be  noticed  a  perceptible  increase  m  the 
use  of  alcohol  in  the  larger  towns.  The  primitive  tribes  use  alcohol 
freely  in  the  form  of  home-brewed  rice  beer  and  toddy,  but  m  no  sense 
can  the  abuse  of  alcohol  be  looked  upon  as  a  national  vice  m  India,  it 
is  probable  that  its  place  is  taken  by  other  drugs,  such  as  opiuna, 
Indian  hemp,  and  cocaine,  which  are  consumed  for  their  euphoric 
properties.  In  a  certain  collection  of  cases,  however,  4  per  cent, 
were  put  down  as  probably  due  to  alcohol. 

Opium.— The  use  of  opium  is  very  general  in  many  parts  of  India. 
It  is  taken  for  its  euphoric  effects.  As  will  be  seen  below  (p.  877),  it 
is  a  very  common  cause  of  fatal  poisoning,  but  it  has  but  little  influence 
in  the  causation  of  insanity.  . 

Datura.— This  is  a  potent  intoxicant,  and  produces  a  furious 
temporary  delirium.  For  its  use  as  a  poison  see  below  (p.  878).  It  is, 
however, 'but  seldom  found  to  be  a  cause  of  insanity,  unless  mixed 
with  hemp. 

Indian  Hemp. — Of  all  the  causes  to  which  insanity  in  India  has 
been  attributed  the  abuse  of  the  hemp  drugs  is  the  most  important.  _ 

In  the  year  1893,  the  Government  of  India  appointed  a  commission 
to  inquire  into  the  cultivation  of  the  hemp  plant,  the  preparation  of 
drugs  from  it,  and  the  effect  of  their  consumption  on  the  social  and 
moral  condition  of  the  people.  This  Commission  visited  all  parts  of 
India,  and  made  elaborate  and  thorough  inquiries,  and  published  the 
results  of  its  investigations  in  a  report  which  with  the  records  of  evi- 
dence, etc.,  consists  of  seven  large  volumes.  In  this  report  is  contained 
all  that  is  known  about  the  hemp  drugs,  their  use  and  abuse,  in  India. 

The  two  plants  Cannabis  Sativa  and  Cannabis  Indica  are  apparently 
identical,  "  the  Indian  plant  being  viewed  as  an  Asiatic  condition  of 
the  species."  There  are  no  botanical  characters  to  separate  them, 
though  the  hemp  plant  is  believed  by  the  most  competent  Indian 
botanists  to  have  been  introduced  from  Central  Asia,  and  not  to  be  an 
indigenous  plant,  yet  it  now  grows  wild  over  an  immense  area  through- 
out the  Himalays  from  Kashmir  to  the  extreme  east  of  Assam. 

The  products  of  the  hemp  plant  which  concern  us  from  a  medico- 
legal point  of  view  are  ganja,  choras,  and  bhang.  Though  these 
names  are  in  some  places  confused  or  mixed,  yet,  generally  speaking, 
the  following  definitions  given  by  Prain,  of  the  Calcutta  Botanic 
Gardens,  hold  good  : — 

"  Oanja  consists  of  the  di-ied  flowering  tops  of  cultivated  female  hemp  plants, 
which  have  become  coated  with  resin,  in  consequence  of  having  been  unable  to  set 
seeds  freely. 

' '  Choraa  is  the  name  appUed  to  the  resinous  matter  which  forms  the  active 
principle  when  collected  separately. 

"  Bhang,  aiddhi,  siibsi,  putti,  are  different  names  applied  to  the  dry  leaves  of  the 
hemp  plant,  whether  male  or  female,  cultivated  or  uncultivated." 
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It  must,  however,  be  noted  that  the  word  hhang  is  commonly  used  for 
the  liquid  form  in  which  the  hempdrugs  are  consumed ;  i.e.,ganja  pounded 
up  and  made  into  drink  becomes  the  "  bhang  "  of  ordinary  parlance. 

The  hemp  drugs  may  be  smoked,  drunk,  or  eaten. 

Smoking. — Ganja  is  chiefly  used  in  Bengal.  The  ordinary 
method  in  Bengal  is  as  follows  :  A  small  quantity  of  ganja  is  taken, 
one-sixteenth  of  a  lota,  and  is  kneaded  in  the  palm  of  the  left 
hand  with  the  thumb  of  the  right,  a  few  drops  of  water  being 
added  if  necessary.  When  it  ceases  to  give  any  colour  to  the 
water  it  is  ready  to  be  smoked.  The  pipe  or  chillum  is  a  bowl 
with  a  short  neck,  the  same  as  that  commonly  used  by  natives  for 
smoking  tobacco.  First  a  small  foundation  of  tobacco  is  put  into  the 
pipe.  On  this  is  placed  the  prepared  ganja,  which  has  been  chopped  up. 
Then  comes  another  layer  of  tobacco.  A  bit  of  live  coal  is  placed  on  the 
charged  pipe,  and  a  damp  cloth  is  generally  wrapped  round  the  neck 
of  it  and  folded  into  the  palm  of  the  left  hand,  while  the  pipe  is  grasped 
by  the  neck  between  the  thumb  and  first  finger.  A  few  short  breaths 
are  blown  and  drawn  to  light  the  pipe,  and  when  this  is  done  one  long 
deep  draught  is  taken  into  the  lungs.  The  pipe  is  then  handed  on  to 
a  companion  and  goes  the  round  of  the  circle. 

In  the  Punjab  and  United  Provinces  choras  is  chiefly  smoked,  but 
choras  is  only  smoked  in  Bengal  by  well-to-do  people,  on  account  of  its 
expense.  In  the  provinces  just  mentioned  the  choras  is  mixed  with 
tobacco  in  the  form  in  which  tobacco  is  generally  used  by  natives  in 
their  htikka.    The  draught  is  always  taken  into  the  lungs. 

Ganja  may  also  be  smoked  in  the  hukka,  and  even  cigarettes  may 
be  made  of  the  leaves,  but  usually  the  leaves  are  only  used  by  very 
poor  people  in  this  way. 

Well-to-do  people,  however,  are  not  content  with  these  simple  means 
of  smoking,  and  they  prefer  to  mix  with  the  ganja  or  choras  certain 
spices,  such  as  musk,  mace,  safiron,  cloves,  cardamoms,  or  rose  leaves, 
etc.  Sometimes  even  more  potent  drugs  are  added,  as  opium  and 
datura.  The  use  of  datura,  opium,  arsenic,  or  nux  vomica  is,  however, 
confined  to  excessive  consumers,  to  whom  the  simple  drug  has  ceased 
to  give  the  required  degree  of  exhilaration  or  stupefaction. 

Methods  oj  drinking  Hemp  Drugs. — As  with  smoking,  so  in  the  case 
of  drinking,  there  is  a  simple  or  common  form  and  other  more  elaborate 
compounds.  The  simple  form  is  merely  to  pound  the  drug  very  fine 
with  some  black  pepper,  to  add  water  (according  to  the  desired 
strength  of  the  drink)  and  filter  the  mixture  through  a  cloth.  For  this 
purpose  the  leaves  of  the  plant  are  generally  used,  or  the  leaves  and  the 
flower  heads.  This  is  the  i^reparation  commonly  called  in  Bengal 
siddhi  or  bhang,  and  in  other  provinces  usually  hhaiig. 

This  drink  may  be  fortified  by  the  addition  of  harmless  spices  and 
perfumes,  such  as  anise,  fennel,  coriander,  dill,  or  cardamoms,  or,  to 
meet  the  craving  of  the  excessive  consumers,  the  drink  may  have 
datura  seeds,  opium,  nux  vomica,  or  arsenic  added. 

Eating.— Ganja  and  bhang  (i.e.  leaves)  are  also  eaten  mixed  with 
any  of  the  spices  mentioned  above,  or  with  gur  (crude  molasses),  and 
swallowed  in  the  form  of  a  bolus.  The  practice  of  thus  eating  the 
hemp  drugs  is,  however,  much  less  common  than  either  smoking  or 
drinking  them. 
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Another  preparation  is  in  the  form  of  f-eetmeats  called  ^^^^^^^^^ 
Gcmja  and  bhang  (leaves),  and  more  rarely  choras,  are  used,  the  basis 

-St^m  ^«rSon  of  the  leaves  of^  henjp  plan. 
to  guests  on  religious  festivals  is  almost  universal  in  Ind  a    In  f^^^^^^^ 
use  of  bhang  is  intimately  associated  with  many  ,f 
observances  of  the  people,  just  as  is  the  use  of  wine  and  spiuts  among 

"^"XXve  Ttails  have  been  given  of  the  varieties  and  uses  of  these 
drugs,  for  considerable  ignorance  exists  as  to  them,  and  it  is  not  possible 
for  a  medical  officer  to  make  any  inquiries  as  to  their  use  in  a  case  ot 
insanity  suspected  to  be  due  to  this  cause  unless  he  has  a  clear  notion 
of  the  customs  of  the  people  with  regard  to  these  drugs. 

It  may  be  remarked  that  there  is  a  certain  amount  of  populai 
preiudice  against  the  smoking  of  these  drugs.  It  is  not  quite  respect- 
able :  at  least  respectable  men  do  not  smoke  the  drug  m  pubhc 
but  usually  in  the  privacy  of  their  homes,  and  among  friends  and 
companions,  and  it  is  believed  that  on  the  whole  smoking  ganja  ov 
choias  is  more  injurious  than  the  drinking  of  bhang,  but  m  considering 
the  abuse  of  the  drugs  the  question  of  the  adulterants,  especially 
datura,  must  always  be  borne  in  mind. 

In  discussing  the  question,  'Is  the  moderate  use  of  the  drugs 
beneficial  or  at  least  harmless  ?  '  we  must  clear  our  minds  of  prejudice. 
The  fact  is  that  the  answer  to  such  a  question  is  the  same  as  would  be 
given  by  the  average  man  to  the  same  question  about  alcohol  or 
tobacco.  Neither  alcohol,  tobacco,  nor  hemp  drugs  are  necessary. 
Moderation  in  their  use  does  but  little,  excess  certainly  does  much, 
harm. 

It  must  also  be  remembered  that  hemp  drugs  are  largely  used 
for  therapeutic  purposes  by  Indian  medical  practitioners.  They  are 
often  prescribed  in  bronchitis,  asthma,  and  other  respiratory  complaints, 
and  also  as  general  and  local  anodynes.  They  possess  a  certain  amount 
of  diuretic  action,  and  though  modern  research  does  not  favour  the  view 
that  they  are  also  aphrodisiacs,  yet  such  is  a  popular  beUef  in  India. 
The  probability  is  that,  hke  alcohol,  they  give  strength  and  free 
course  to  the  predominant  desires  of  the  animal  nature.  On  the  whole 
the  balance  of  evidence  is  that  the  moderate  use  of  hemp  drugs  is  not 
injurious. 

As  regards  the  formation  of  a  habit,  in  this  respect  hemp  drugs  are 
like  any  other  intoxicant,  consumption  tends  to  become  habitual.  The 
habit  is  strong,  but  the  difficulty  of  breaking  it  off  is  not  so  great  as  in 
the  case  of  alcohol  or  opium,  but  probably  greater  than  that  of  the  tobacco 
habit.  The  immoderate  or  excessive  use  of  the  drug  is  chiefly  of 
importance  in  regard  to  its  share  in  the  causation  of  insanity. 

The  report  of  the  Hemp  Drugs  Commission,  from  which  we  have 
quoted,  has  gone  very  thoroughly  into  the  relation  between  hemp 
drugs  and  insanity.  There  is  no  doubt  that  in  the  record  of  Indian 
asylums  tliere  were,  and  still  are,  a  large  number  of  cases  which  have 
been  attributed  to  the  excessive  use  of  these  drugs,  but  on  examination 
of  the  records  of  cases  in  the  asylums,  the  Conuiiission  proved  clearly 
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that,  wliatever  may  be  the  truth  of  the  connection  between  hemp  and 
insanity,  the  statistics  of  the  asyhims  had  no  claim  to  be  considered  as 
trustworthy.  It  was  proved  in  a  large  majority  of  cases  that  the  entry 
ot  hemp  drugs,  under  the  heading  of  causation,  in  the  asylum  registers 
merely  meant  no  more  than  that  this  "  cause  "  was  put  down  from  the 
descriptive  roll  tliat  accompanied  the  patient  to  the  asylum,  and  that 
there  was  no  better  authority  for  the  entry  than  that  of  the  police  sub- 
ordinate who  filled  up  the  form.  The  Commission  concluded  that 
"excessive  use  indicates  and  intensifies  mental  instability,  it  tends 
to  weaken  the  mind,  and  it  may  even  lead  to  insanity."  Wben  taken 
in  more  than  a  moderate  quantity,  hemp  drugs  in  any  form  produce  a 
condition  of  intoxication,  shown  by  laughing,  singing,  and  other 
emotional  actions.  Hallucinations  are  produced,  which  are  governed 
by  the  nature  of  the  subject  towards  which  the  thoughts  are  most  often 
directed.  To  the  sensualist  the  effects  are  sensual,  while  the  ascetic 
finds  that  his  powers  of  contemplation  are  increased  by  a  dose  of  hemp 
(Gibbons).  In  persons  unaccustomed  to  its  use  the  drug  produces 
marked  delirium  with  violence,  or  even  mania.  This  stage  of  excite- 
ment lasts  some  hours  ;  then  the  individual  passes  into  a  state  of  stupor 
(or,  in  rare  cases,  into  fatal  coma).  After  several  hours  recovery 
gradually  takes  place.  The  question  then  remains.  Are  there  good 
grounds  for  tbe  popular-  belief  (shared  by  many  medical  men)  in  a  close 
connection  between  the  abuse  of  hemp  drugs  and  insanity  ?  J.  H.  T. 
Walsh  has  ably  discussed  this  in  the  Journal  of  Mental  Science 
(Januaiy,  1894). 

His  conclusions  are  as  follows  : — 

"  (1)  That  hemp  drugs  are  very  largely  used  in  Bengal,  smoked  as  ganja  or  choras, 
drunk  as  hhang  or  siddhi,  or  eaten  as  majun, 

"  (2)  Among  healthy  persons  (janja,  smoked  alone  or  with  a  very  small  addition 
of  datura  (two  or  three  seeds),  produces  a  condition  varjdng  from  mild  exhilaration 
to  marked  intoxication.  The  violent  and  intoxicating  effects  are  less  marked,  or 
not  seen  at  all,  in  persons  having  a  regular  and  wholesome  supply  of  food. 
Much  the  same  may  he  said  of  hhang. 

"  (3)  Among  persons  of  weak  mind,  or  with  a  marked  neurotic  tendency,  even  a 
moderate  quantity  or  only  a  shght  excess  of  hemp  drugs  may  so  increase  the 
insanity,  latent  or  evident,  as  to  make  such  persons  violent,  morose,  or  melancholy, 
accordiiig  to  the  nem-opathy  with  which  we  start.  The  presence  of  adulterations 
Buch  as  datura  will  increase  these  effects. 

' '  (4)  Abuse  of  hemp  drugs,  especially  when  adulterated  with  datura,  wiU  produce 
even  in  healthy  persons  a  very  violent  intoxication  simulating  mania,  or  may  lead 
to  a  morose  melancholic  condition,  or  to  dementia.  These  conditions  are  generallj' 
of  short  dm-ation,  and  the  patient  ultimately  recovers.  So  common  is  absolute 
recovery  that  I  think  when  a  patient  confined  in  an  asylum  for  the  treatment  of 
insanity,  said  to  be  due  to  the  abuse  of  hemp  drugs,  does  not  recover  within  ten 
months,  these  drugs  were  possibly  only  the  exciting  cause,  and  that  we  are  dealing 
with  an  individual  who  was  either  insane  previous  to  his  use  of  intoxicating  drugs, 
or  with  one  in  whom  latent  insanity  has  been  roused  into  activity  by  the  vitiating 
effects  of  excess  of  ganja,  bhang,  etc." 

Running  Amok. — This  is  an  expression  applied  to  an  impulsive 
act  of  reckless  multiple  homicide,  without  apparent  or  any  real  motive. 
The  word  amok  is  said  to  mean  in  the  Malay  language  "  frenzied." 
There  is  a  popular  impression  that  persons  who  "  run  amok  "  are  in 
a  condition  of  hemp  intoxication.  As  shown  above,  no  doubt  abuse  of 
hemp  does  produce  a  condition  of  violent  mania-like  intoxication,  but 
there  is  little  or  nothing  to  show  that  the  homicidal  impulses  of  "amok  " 
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are  in  any  way  connected  with  the  abuse  of  hemp  arugs.  No  doubt 
n  urd  rers^and\hieves  may  often  nerve  themselves  with  hen.p  for  the 
accomplishment  of  acts  previously  determined  on,  but  this  is  only  an 
Oriental  form  of  "  Dutch  courage." 

Chevers  ("  Medical  Jurisprudence,"  3rd  ed.,  Calcutta  p.  781)  quoted  V^-'  ^flfl 
as  cSng  cases  of  amok  into  two  classes  :  (1)  cases  where  the  ^^o^ive^is  ijvenge 
?or  a  reat  or  supposed  ^vr•ong,  the  assailant  becoming  P^^'^f  ^^^^^Itlnce  a 
(2)  the  other  form,  very  different  and  by  no  means  so  frequent.  For  instance'  a 
)Zn  sitting  quietly  among  his  friends  and  relatxyes  will  ^f«^^  provocation 
suddenly  start  up  weapon  in  hand  and  slay  aU  within  his  imch.  Dr  Oxley  ^as 
known  as  many  as  eight  kiUed  and  wounded  by  a  very  feeble  individual  in  this 
manner.  The  next  day  when  questioned  why  he  did  this  he  replied,  '  ihe  devil 
entered  into  me  ;  my  eyes  were  darkened ;  I  did  not  know  what  I  was  about.  Ui: 
Oxley  generally  found  these  monomaniacs  suffering  from  some  gastric  disease, 
these  fearful  ebullitions  breaking  out  upon  some  exacerbation  of  the  disorder.  Dr. 
Oxley  did  not  attribute  this  practice  to  the  use  of  intoxicating  drugs,  and  a  more 
recent  observer.  Dr.  J.  D.  Gimlette,  agrees  with  this  view.  Gimlette  considers 
amok,"  as  seen  in  Malays,  to  be  pathological,  and  in  some  degree  aUied  to  the 
procursive  form  of  epilepsy,  in  which  the  patient  starts  to  run.  There  is  always,  he 
says,  (1)  sudden  paroxysmal  homicide,  generally  in  the  male,  with  evident  loss  of 
self-control ;  (2)  there  is  a  preceding  period  of  mental  depression ;  (3)  there  is  a 
fixed  idea  to  persist  in  reckless  killing,  due  to  an  irresistible  purposive  impulse  ; 
and  (4)  there  is  a  loss  of  memory  of  the  whole  attack. 

FoBMS  OF  Insanity  in  India. 

AU  forms  of  insanity  are  known  and  recognised  in  India,  but  general 
paralysis  of  the  insane  is  very  rare,  though  Europeans  in  India  have  been 
known  to  suffer  from  it.  This  is  in  accordance  with  the  experience  of 
other  Oriental  and  African  countries.  General  paralysis  seems  to  be 
an  affection  due  to  the  manifold  influences  of  the  higher  forms  of 
civiKsation. 

Responsibility  and  the  Plea  of  Insanity. 

The  law  of  India  on  this  point  agrees  with  that  of  England,  and  is 
founded  on  the  report  of  the  English  judges  in  the  McNaughton  case 
in  1843.    Section  84  of  the  Indian  Penal  Code  is  as  follows  : — 

"  Nothing  is  an  offence  which  is  done  by  a  person  who  at  the  time  of  doing  it, 
by  reason  of  unsoundness  of  mind,  is  incapable  of  knowing  the  nature  of  the  act, 
or  that  he  is  doing  what  is  either  wrong  or  contrary  to  law." 

It  is  obvious  therefore  that  according  to  law  the  test  of  responsi- 
bility is  the  knowledge  of  the  nature  of  the  act,  and  of  right  and 
■wrong.  The  law  takes  no  cognisance  of  the  loss  of  the  power  of 
self-restraint,  or  of  the  irresistible  impulses  which  are  well  known  to 
medical  men  to  be  a  feature  in  many  forms  of  insaiiit}''  [vide  Vol.  I.,  Ed.]. 

Incapacity  to  Manage  Affairs. — The  procedure  is  laid  down  in 
Indian  Act  34  of  1858  and  Act  35  of  1858.  Act  36  of  1858  deals 
with  the  reception  and  detention  of  lunatics  in  asylums.  They  can  be 
received  under  the  following  conditions :  if  by  order  of  a  magistrate, 
commissioner  of  police,  or  civil  court,  with  only  one  medical  certificate. 
This  certificate  must  give  the  grounds  on  which  the  opinion  has  been 
formed  as  follows  : — (1)  facts  indicating  insanity  observed  by  the 
medical  officer  himself;  (2)  facts  indicating  insanity  communicated  by 
others  \vide  Vol.  I.,  Ed.]. 

A  lunatic  may  also  be  received  into  an  asylum  in  the  presidency 
towns  on  the  requisition  of  a  relative  or  guardian  (in  form  B).  The 
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medical  certificate  in  this  case  must  be  signed  by  two  persons,  "  each 
of  whom  shall  be  a  physician  or  surgeon,"  and  one  of  them  must  be 
"  a  surgeon  in  the  employment  of  Government." 


POISONING  IN  INDIA. 

From  times  immemorial  the  use  of  poisons  to  remove  objectionable 
persons  has  been  very  common  in  India.  In  a  paper  pleading  for 
the  restriction  of  the  free  sale  of  poisons  in  India,  Drs.  Evans  and 
C.  L.  Bose  stated  that  "murder  by  poisoning  is  three  times  as  preva- 
lent, and  suicide  by  poisoning  many  times  more  prevalent,  in  India 
than  in  England." 

Table  of  Pekcentages  op  Frequency  in  the  Use  of  Various 

Poisons  in  India. 


Opium. 

Arsenic. 

Alcohol. 

Aconite. 

Indigenous 
Vegetables, 
Datura  or 
Nux  Vomica, 
Hemp. 

Kerosene. 

others. 

Bengal  (ten 
years),  1884— 
1893,  Waddell. 

62 

26 

5 

3 

4 

Some  Indian  pro- 
vinces, 1884. 

38-5 

52-3 

1-2 

8 

Punjab  (three 
years),  Ghemi- 
cal  Examiner. 

30 

50 

2 

2 

9 

7 

Calcutta  Medical 
College,  1901, 
142  cases. 

86* 
cases. 

? 

22 
cases. 

'J 

p  ' 

9 

cases. 

25 
cases. 

The  crime  of  poisoning  is  dealt  with  under  sections  284,  299,  304a, 
324,  326,  and  328  of  the  Indian  Penal  Code. 

There  is  no  restriction  on  the  free  sale  of  poisons  in  India,  except 
by  the  Bombay  Act  8  of  1866,  which  incorporates  the  provisions 
of  the  English  Arsenic  Act  (14  Vict.  cap.  13). 

By  the  Bombay  Act  certain  specified  poisons  may  be  sold  only  by 
licensed  vendors  to  (a)  persons  known  to  the  vendors,  or  m  the 
presence  of  a  witness  known  to  both  purchaser  and  vendor,  or  upon 
the  written  order  of  a  person  known  to  the  vendor,  or  (b)  when  the 
poison  is  required  for  medicinal  purposes  on  the  prescription  ot  a 
qualified  medical  man,  or  person  known  to  the  seller  to  be  m  g90cl 

*  In  considering  statistics  of  the  number  of  cases  in  which  opium  is  fouBd  in 
the  viscera  in  fatal'cases  of  poisoning  it  must  be  remembered  JJ^*  XLnea^ed 
sent  np  to  the  Government  Chemical  Examiner,  as  the  cause  of  death  appeaiea 
obvious  to  the  medical  officer  who  made  the  post-mortem  examination. 
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repute  and  practising  medicine.  It  is  also  enacted  that  white  ai  seme 
shall  not  be  sold  in  a  state  of  powder,  unless  it  be  mixed  with  soot 
indigo,  or  Prussian  blue.  These  restrictions  apply  to  the  following 
poisons  :  (1)  aconite,  cocculus  indicus,  datura  henbane,  nuK 
vomica,  St.  iLmatius'  beau,  and  calabar  bean,  and  (2)  white,  red,  and 
yellow  arsenic,  Scheele's  green,  Schweinfurth's  green,  and  corrosive 

sublimate.  .  j       +i  „ 

There  is  a  great  degree  of  sameness  in  the  poisons  used  by  t  ie 
people  of  India  for  various  crimes.  For  homicide,  arsenic  is  by  tar  the 
most  commonly  used,  then  come  aconite  and  nux  vomica,  and  (in  cases 
of  children)  opium ;  for  suicide,  opium  is  used  in  a  large  majority  of 
cases,  then,  much  less  frequently,  arsenic  ;  for  stupefying  previous  to 
robbery,  datura  chiefly,  and,  more  rarely,  Indian  hemp ;  for  abortion, 
plumbago  rosea  and  oleander. 

In  India  the  medico -legal  examinations  in  cases  of  poisoning  are 
made  by  the  Government  medical  officer  of  the  district,  styled  the 
civil  surgeon,  and  at  the  headquarters  of  the  subdivisions  of  a 
district  by  the  Government  medical  officer  in  charge,  usually  an 
"assistant  surgeon,"  or  in  some  cases  a  "civil  hospital  assistant." 
The  reports  by  the  latter  officers  are  sent  to  the  civil  surgeon  of  the 
district  for  him  to  record  his  opinion  on  the  facts  and  inferences  in 
the  report  made  by  the  subordinate  medical  officers. 

In  the  present  chapter  only  the  most  important  poisons  used  in 
India  are  dealt  with. 

Arsenic. 

There  are  many  reasons  why  arsenic  should  be  the  chief  poison  used 
for  homicide.  In  the  first  place,  it  is  easy  to  obtain,  for  white  arsenic  may 
be  purchased  in  every  bazaar,  as  it  has  its  legitimate  uses — e.g.,  as  a 
preservative  of  wooden  posts  against  the  attacks  of  white  ants,  in 
the  making  of  leather,  and  in  curing  hides  and  skins.  It  is  also  largely 
used  for  destroying  vermin,  and  as  a  medicine  in  the  treatment  of 
syphilis,  and  in  the  more  chronic  forms  of  the  malarial  fevers. 
Secondly,  the  acute  eflects  of  the  poison  so  much  resemble  an  attack 
of  Asiatic  cholera  that  suspicion  is  unlikely  to  arise,  especially  if  it 
happens  that  cholera  is  at  all  prevalent  in  the  neighbourhood  at 
the  time. 

All  forms  of  arsenic  may  be  used  for  criminal  purposes,  but  white 
arsenic,  arsenious  oxide  (AS2O3),  is  the  form  most  commonly  employed. 
Its  colour  is  white ;  it  has  but  little  taste  when  mixed  with  sugar, 
sweetmeats,  bread,  or  rice,  in  which  vehicles  it  is  usually  administered. 
White  arsenic  is  called  in  the  vernacular  languages  somul  or  sumbhul, 
and  is  largely  imported  from  Hong  Kong  and  Persia.  In  spite  of 
considerable  medical  agitation  in  its  favour,  there  is  no  Sale  of  Poisons 
Act  in  many  parts  of  India,  and  indeed  the  experience  of  the  province 
of  Bombay,  where  such  an  Act  was  passed  nearly  forty  years  ago,  is 
scarcely  in  favour  of  such  legislation,  on  account  of  the  difficulties  of 
enforcement.  By  this  Act  the  sale  of  arsenic  was  regulated  by  licence, 
and  it  was  ordered  that  when  pounded  white  arsenic  was  sold  to  the 
public  it  must  be  coloured  with  soot,  indigo,  or  Prussian  blue.  That 
this  enactment  has  been  totally  inoperative  from  a  medico-legal  point 
of  view  is  clear  from  the  statement  of  the  Bombay  Government 
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Analyst  that  in  the  past  thirty-two  years  there  has  not  been  met  a 
single  case  in  which  the  arsenic  used  for  criminal  purposes  has  been 
found  coloured  as  directed  in  the  Act. 

The  sulphides  of  arsenic  are  less  commonly  used  for  the  purposes 
of  crime  in  India.  It  is  curious,  too,  that  a  very  large  proportion  of 
the  cases  in  which  the  sulphides  have  been  used  have  been  suicidal. 
In  other  instances  arsenious  oxide  has  been  found  mixed  with  the 
sulphates  of  iron  and  copper,  and  with  the  sulphide  of  mercury. 

An  important  point  in  the  criminal  use  of  this  drug,  and  one 
which  often  leads  to  its  detection,  is  the  enormous  dose  usually 
administered  by  the  criminal  to  the  victim.  I  have  examined  a  case 
in  which  the  quantity  was  so  great  that  I  was  able  to  scrape  it  off  the 
walls  of  the  stomach  with  a  knife. 

The  motives  which  lead  to  the  use  of  arsenic  for  homicidal 
purposes  are  chiefly  revenge  and  sexual  passion.  Husband  poisoning 
is  commonly  effected  by  the  use  of  arsenic,  and  in  some  cases  it  is 
certain  that  the  powerful  drug  was  only  used  as  a  "  love  philtre,"  or 
as  an  aphrodisiac,  and  with  no  criminal  intent.  It  is  also  an  undoubted 
fact  that  in  times  of  cholera  prevalence  arsenic  is  used  as  a  means  of 
getting  rid  of  an  enemy,  or  a  rival  in  the  many  disputes  into  which  the 
land  hunger  of  the  Bengal  peasant  leads  him. 

Arsenic  is  less  commonly  used  as  an  abortifacient,  and  usually  with 
disastrous  results.  In  such  cases  it  is  commonly  applied  as  a  mass  of 
j)aste  to  the  os  uteri.  It  is  seldom  used  for  suicidal  purposes,  but 
when  so  used  it  is  in  very  large  doses — as  much  as  300  grains  have 
been  recovered  in  such  a  case,  though,  as  said  above,  the  mere  fact 
of  such  enormous  doses  by  no  means  negatives  a  homicidal  view  of 
the  case. 

Cases  of  accidental  poisoning  are  not  infrequent,  owing  to  the 
common  use  of  arsenic  in  the  arts  and  as  a  medicine.  I  had  charge 
of  one  case  in  which  a  native  gentleman,  who  suffered  much  from 
fever,  and  could  or  would  not  take  quinine,  accidentally  poisoned  him- 
self hy  the  continued  use  of  Fowler's  solution  in  very  large  doses 
(111.  40  to  80). 

Ai'senic  is  also  very  largely  used  as  a  cattle  poison,  though  in 
the  United  Provinces  its  place  is  taken  by  the  use  of  dried  snake 
poison  inserted  under  the  skin  on  a  piece  of  sharpened  iron  or  wood. 

In  a  fewrai-e  cases  in  which  death  from  shock  has  resulted  the  stomach 
has  shown  no  signs  of  congestion,  and  has  even  contained  a  large 
quantity  of  solid  and  liquid  food,  vomiting  not  having  occurred. 

In  a  series  of  191  cases  of  arsenic  poisoning  four  were  recorded 
in  which  death  took  place  within  two  hours,  and  in  none  of  these  was 
any  congestion  found.  It  would  seem  as  if  more  than  two  hours' 
contact  were  required  to  produce  the  appearances  of  congestion. 

As  the  decomposition  of  dead  bodies  is  very  rapid  in  a  hot  climate, 
it  is  important  to  remember  that  the  so-called  antiseptic  action  of 
arsenic  is  confined  to  the  stomach  and  intestines,  the  other  organs 
being  as  subject  to  rapid  decomposition  as  in  death  from  any  otlter 
cause.  Perforation  of  the  stomach  in  arsenic  poisoning  is  rare,  but  a 
few  cases  have  been  recorded  in  India. 

The  so-called  "nervous  cases"  of  arsenic  poisoning  are  of  importance, 
as  they  may  be  very  misleading.    As  an  example  may  be  quoted  the 
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case  of  a  man,  aged  thirty,  to  whom  a  poisonous  dose  of  arsenic  was 
criven.  He  suffered  from  giddiness,  faintness,  coma,  and  suflused 
conjunctivte,  but  had  no  vomiting  nor  diurrhroa,  and  he  recovered,  in 
another  case  all  the  usual  symptoms  of  irritant  poisoning  were  present 

except  purging.  ...  •  i 

The  onset  of  symptoms  in  acute  arsenic  poisoning  is  generally  rapid, 
that  is  within  half  an  hour.  Bedford,  an  authority  on  Indian  poisoning, 
»ives  eighteen  to  twenty  hours  as  the  average  period  which  elapses  betore 
death,  and  states  that  82  per  cent,  of  cases  die  within  the  first  twenty- 
four  hours.  On  the  other  hand,  cases  are  on  record  in  which  symptoms 
did  not  appear  for  fourteen  hours,  and  death  in  the  case  of  a  single 
lethal  dose  has  been  delayed  as  long  as  nine  days  ;  and  even  longer 
intervals  are  recorded  in  European  text-books.  In  some  such  cases  the 
delay  has  been  explained  by  the  fulness  of  the  stomach,  by  sleep,  or 
intoxication  by  opium  or  alcohol. 

In  one  case,  however,  recently  recorded  in  India,  where  all  such  causes  could 
be  eliroinated,  no  symptoms  appeared  for  fourteen  hours.  Another  remarkable 
case  is  worthy  of  mention  where,  in  Bombay,  a  Parsi  recovered  after  havmg 
swallowed  "  two  masses"  of  arsenious  oxide.  He  passed  per  rectum  no  less  than 
105  grains.    His  only  symptoms  were  slight  diarrhoea,  drowsiness,  and  headache. 

Arsenic  is  not  invariably  fatal  even  when  taken  in  poisonous  doses, 
for  of  eight  consecutive  cases  treated  at  the  Calcutta  Medical  College 
Hospital  five  recovered. 

Opium. 

The  next  most  important  poison  in  Indian  medical  jurisprudence  is 
opium.  It  is  calculated  that  40  per  cent,  of  cases  of  poisoning  in  India 
are  due  to  this  drug. 

Opium  is  seldom  used  for  homicide  or  for  robbing ;  it  is  the  drug 
par  excellence  for  suicide.  It  is  also  not  rarely  used  for  infanticide". 
Owing  to  the  frequency  of  the  opium-eating  habit,  the  drug  may  easil}'' 
get  into  the  hands  of  children,  often  with  serious  results. 

Poisoning  by  opium  is  frequently  met  with  in  hospital  practice.  In 
193  consecutive  cases  of  poison  treated  at  the  Calcutta  College  Hospital 
there  were  no  less  than  165  due  to  opium,  and  of  these  42  per  cent, 
died.  This  high  percentage  of  mortality,  in  spite  of  a  most  complete 
and  ever-ready  system  of  treatment,  points  to  the  fact  that  most  of  them 
were  cases  of  determined  suicide,  in  which  large  doses  were  taken  late 
at  night,  and  the  victims  were  found  in  an  advanced  stage  of  poisoning 
in  the  morning. 

In  the  above  165  cases  crude  bazaar  opium  was  used,  except  in  one, 
where  the  tincture  was  taken.  We  may  note  in  passing  that  the  large 
experience  of  the  Calcutta  Medical  College  Hospital  is  not  in  favour  of 
atropine  as  an  antidote  in  sucli  cases. 

The  symptoms  of  opium  poisoning  are  well  known,  but  it  is  less 
recognised  that  vomiting  and  diarrhoea  are  sometimes  present ;  and 
tetanus  and  lockjaw  symptoms  have  been  observed  in  the  case  of 
children  poisoned  with  opium,  the  occurrence  of  such  might  weU 
mislead  the  medical  attendant. 

Opium  is  usually  swallowed,  but  in  some  parts  of  India  suicide  has 
been  attempted  by  tlie  introduction  of  opium  into  the  vagina. 

It  is  seldom  possible^to  find  out  the  exact  quantity  taken.  Four  grains 
is  usually  regarded  as  a  lethal  dose.    On  the  other  hand,  recovery  has 
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taken  place  after  even  very  large  closes.    A  curious  case  has  lately  been 
published  where  seven  grains  of  opium  were  taken  along  with  croton 
oil.    The  symptoms  were  entirely  those  of  an  excessive  dose  of  the  oil 
and  as  severe  as  if  no  opium  had  been  taken.  ' 

Opium  and  its  preparations  are  ingredients  of  a  large  number  of 
patent  and  quack  remedies ;  hence  poisoning  from  it  often  occurs 
accidentally.  One  of  the  most  important  patent  preparations  con- 
taining opium  is  chlorodyne;  Owing  to  the  amount  of  morphine  in 
chlorodyne,  it  is  generally  assumed  that  in  cases  of  poisoning  the  pupils 
would  be  contracted.  As  a  matter  of  fact,  however,  it  has  been  recently 
pointed  out  by  Powell,  the  police  surgeon  of  Bombay,  that  in  five  recent 
cases  met  ^yith  by  him  the  pupils  were  found  widely  dilated,  owing 
to  the  not  inconsiderable  quantity  of  hydrocyanic  acid  used  in  these 
preparations. 

Datuea  Poisoning. 
Two  species  of  datura  are  commonly  found  in  India  and  the  Malay 
peninsula,  viz.  D.  fastuosa  and  D.  alba.  They  are  practically  wild  plants, 
growing  by  roadsides  and  in  the  fields  all  over  India.  D.  fastuosa 
(Linn.)  is  a  herbaceous  plant,  natural  order  Solanacese,  about  from  4 
to  6  feet  high,  with  widely  spreading  branches  and  conspicuous  trumpet- 
shaped  flowers.  The  fruit  is  an  oblong  globular  capsule,  1^  inches 
(4  cm.)  in  diameter,  spinous,  dehiscing  into  two  halves  containing  a 
large  number  of  seeds,  the  embryo  of  which  has  a  characteristic 
curvation.  The  following  distinction  between  datura  and  chillies 
is  by  J.  D.  Gimlette  : 

"In  many  instances  the  light  colour  and  the  pungent  taste  of  the  latter  would 
be  sufficient  to  make  a  distinction,  but  when  either  is  cooked  and  mixed  with  food, 
such  as  boiled  rice,  recognition  by  means  of  the  taste  alone  cannot  be  relied  upon. 
The  resemblance  is  most  marked  m  the  unripe  seeds,  but  a  careful  comparison  of  the 
two  kinds  shows  many  morphological  pomts  of  difference.  The  Datura  alba  seed  is 
almost  reniform  in  shape,  having  one  end  smaller  than  the  other.  It  has  been,  not 
altogether  fancifully,  compared  to  the  human  ear,  but  the  margin  is  angtdar ;  size 
about  ^  inch  (5  millimetres)  in  length,  rather  less  in  width ;  no  marked  odom: ; 
taste  shghtlj^  bitter ;  sm-face  somewhat  shrivelled  except  on  the  two  compressed 
sides ;  testa  tough  and  rough,  being  made  up  of  a  convoluted  series  of  thick-waUed 
ceUs,  so  arranged  as  to  give  a  pitted  appearance  when  seen  with  the  lens.  Datura 
seeds  in  powder  may  be  distinguished  by  means  of  the  cavernous  appearance  of  their 
exosperm  when  seen  under  the  microscope. 

' '  The  embiyo  is  embedded  in  a  white  oily  albtunen,  and  cui'ved  in  a  manner 
peculiar  to  the  genus.  By  cutting  parallel  to  the  flattened  side  the  embryo  may  be 
seen  by  the  naked  eye  to  be  curved,  twisted,  and  recmwed,  so  as  to  resemble  the 
head  of  a  shepherd's  crook. 

"  A  watery  decoction  of  the  datm'a  seeds,  when  placed  in  the  eye,  wiU  cause 
dilatation  of  the  pupil. 

' '  The  seed  of  the  capsicum  is  kidney-shaped,  a  httle  shorter  and  wider  than  that 
of  the  datura,  pale  yellow  in  colom",  unifonnly  rough,  and  when  seen  in  section  as 
described  above  the  embryo  is  found  in  a  flesh  albumen  and  curved  like  the  figure  6. 
Capsicum  seeds  in  powder  may  be  recognised  by  means  of  the  apphcation  of  heat, 
the  acrid  vapoui-s  of  capsicin  being  at  once  detected  by  heatmg  even  a  small 
portion. 

"  A  watery  decoction,  when  placed  in  the  eye,  causes  irritation  without  dilatation 
of  the  pupil.  The  seeds  of  the  Datura  fastuosa  resemble  those  of  Datura  alba.  They 
are  about  J  inch  (4  milhmetres)  long,  of  an  oblong  kidney  shape,  flatter,  and  darker 
in  colour.    About  eight  of  them  weigh  one  grain  in  the  dried  state." 

The  use  of  datura  is  in  a  special  degree  an  Indian  method  of 
poisoning.    It  is  very  seldom  used  for  actual  homicidal  purposes,  but, 
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owing  10  «  widespread  belief  among  tlie  """^^  ''7'  „°e 

faeiUtie  robbiry  and  tbeft.    The  stoi-y  told  by  the  vxct.ms  .s  almost 
always  the  same. 

r„-o.>if     Onft  of  the  robbers  proposes  that,  as  he  is  a  j^ianmm,  j^o  w^^^ 

iSlTL Sel .  few  hours  later  the  robbera  are  fax  away,  and  with  them  the 
valuables  of  the  deceived  travellers. 

This  foi-m  of  poisoning  for  robbery  has,  to  an  almost  complete 
extent,  taken  the  place  of  the  strangling  method  of  the  Indian  thugs 
or  road  robbers,  of  an  older  time.  Datura  poisoning  is  now  almos 
altogether  in  the  hand  of  professionals,  and  such  are  to  be  found  all 
ove?  India.  Quite  recently  a  gang  was  discovered  at  the  Howrah 
railway  station  in  Calcutta.  They  were  headed  by  a  native  police- 
man, and  they  confined  their  operations  to  the  watching  and  following 
of  parties  of  native  travellers   alighting  at  lonely,  out-of-the-way 

roadside  stations.  n-   ^  ^ 

The  following  two  characteristic  cases  are  quoted  by  Orimlette  trom 
his  experiences  in  the  Malay  States.  They  show  that  the  same  method 
of  mixing  the  seeds  in  the  food  is  practised  m  Malay  as  m  India  :— 

"  Case  1  In  the  month  of  April,  1896,  a  Malay  named  Saiyed  was  charged  Kuala 
Lipis,  Pahang,  with  causmg  hurt  by  means  of  poison  He  pleaded  not  guilty,  but 
althouRh  the  motive  of  his  crime  was  never  actuaUy  discovered,  he  was  eventuaUy 
convicted  of  having  mixed  datura  seeds  in  a  curry,  thereby  stupefying  a  Malay 
constable,  his  wife,  and  theii-  niece,  and  a  girl  friend,  as  well  as  two  men,  all  of 
whom  happened  to  eat  of  the  same  dish.  The  symptoms  m  each  case  were  similar, 
namely,  attacks  of  giddiness,  passing  into  imconsciuusness  for  a  few  hours,  followed 
by  complete  recovery.  This  group  of  cases  is  of  some  mterest  owmg  to  the  fact 
that  one  of  my  coUeagues,  who  appeared  for  the  prosecution,  was  able  to  give  evidence 
of  a  veiT  practical  kind.  A  sample  of  seeds  and  powder  which  had  been  found  m 
the  prisoner's  handkerchief  was  sent  to  Dr.  D.  H.  McClosky  for  identification. 
I  am  indebted  to  him  for  the  following  notes  of  his  personal  experiment.  He  says  : 
'  I  took  pinch  doses  of  the  sample,  which  consisted  of  the  briused  seeds,  and  had 
the  following  experience :  I  felt  flushed,  dry  about  the  mouth  and  thi-oat,  and 
became  hoarse.  When  I  tried  to  walk  I  staggered  about  like  a  drunken  man  and 
got  very  excited.  I  then  took  an  emetic  of  zinc,  vomited,  and  slept  for  about  fivo 
or  six  hours.'  Dr.  McClosky  is  further  said  by  an  eyewitness  to  have  been  in  a 
delirious  state,  roUing  on  the  floor,  and  uttering  inarticulate  cries. 

"  Case  2.  Datura  Seeds  Mixed  in  Food  by  Fathana.—ln  February,  1900,  a  Pathan 
was  found  by  the  roadside  in  Kuala  Lipis,  and  brought  to  the  hospital  about  mid- 
night. He  was  half  conscious,  very  restless,  had  dilated  pupils,  and  was  supposed 
to  be  intoxicated  with  alcohol.  Mr.  Henry  Philips,  the  chief  dresser,  who  saw 
him  the  next  morning,  fortunately  suspected  datura  poisoning.  He  applied  the 
stomach-pump,  and  found  datura  seeds,  together  with  partially  digested  rice  and 
green  peas,  in  the  gastric  contents.  The  patient  made  a  complete  recovery,  and 
two  of  his  fellow-countrymen  were  subseq^uently  sentenced  to  rigorous  impri 
ment  for  having  administered  the  poison  with  intent  to  facilitate  robbery." 


and 
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The  symptoms  of  datura  poisoning  are  those  of  belladonna 
poisoning  [q.v.,  p.  705— Ed.].  When  the  seeds  are  given  internally 
the  professional  thief  seems  to  know  the  exact  dose  necessary.  The 
symptoms  of  unconsciousness  may  commence  early — within  a  quarter 
of  an  hour.  The  effect  of  the  drug  may  last  for  two  days,  and 
is  more  severe,  as  a  rule,  if  it  is  administered  during  childhood 
and  old  age.  Many  fatal  cases  of  poisoning  by  the  fruit  and  young 
seeds  of  datura  are  reported  by  Chevers,  as  well  as  five  fatal  cases 
of  poisoning  by  the  leaves.  They  are  mostly  in  children  and  aged 
persons.  Excessive  dilatation  of  the  pupil  may  be  regarded  as  a 
dangerous  symptom  in  datura  poisoning.  The  loss  of  power  of  accom- 
modation which  is  thereby  produced,  and  the  hallucinations  caused, 
may  explain  the  disorders  of  vision  which  are  so  common.  There  is 
also  a  certain  degree  of  impairment  of  memory  before  complete 
recovery. 

In  India  this  after-effect  has  been  regarded  as  one  of  the  causes  of 
insanity,  and  it  seems  not  at  all  improbable  that  slow  or  chronic 
poisoning  by  datura  would  tend  to  weaken  the  intellect.  In  the 
absence  of  any  suspicious  circumstances,  diagnosis  may  be  difficult ; 
cases  have  been  confounded  with  rabies,  delirium  tremens,  and  mania. 

There  is  some  reason  to  believe  that  we  possess  an  efficient  antidote 
in  permanganate  of  potash,  which  has  the  chemical  property  of  oxidising 
some  of  the  vegetable  alkaloids.  It  has  been  used,  with  varying  success, 
in  cases  of  opium  poisoning,  and  should  be  tried  in  a  case  of  datura 
poisoning  [vide  p.  785 — Ed.]. 

The  Cocaine  Habit  in  India. 

It  is  a  suggestive  and  somewhat  remarkable  fact  that  within  the 
last  five  years  the  practice  of  eating  cocaine  has  become  widely  prevalent 
in  many  parts  of  India,  in  fact  to  such  an  extent  as  to  necessitate 
special  legal  measures  for  the  control  of  the  sale  of  this  useful  drug. 

In  spite  of  legal  restrictions,  tte  records  of  tlie  police  courts  in  Calcutta,  as 
reported  in  the  daily  papers,  show  that  alnaost  every  day  one  or  more  persons  are 
prosecuted  and  heavily  fined  for  selling  cocaine  without  a  licence. 

I  have  elsewhere  published  a  study  of  the  cocaine  habit  as  practised 
among  the  juvenile  criminal  classes  in  Calcutta.  The  drug  is  usually 
taken  for  its  euphoric  eff'ects,  mixed  with  pan  and  betel  so  com- 
monly used  as  a  masticatory  by  the  natives  of  India.  The  cocaine  is 
usually  eaten  in  the  form  of  the  hydrochlorate,  as  used  in  ophthalmic 
practice.  The  dose  is  generally  about  one  grain,  and  is  repeated  as 
often  as  the  habitue  is  able  to  buy  this  expensive  drug.  It  produces  a 
temporary  feeling  of  satisfaction  and  well-being,  but  is  soon  followed 
by  a  reaction  which  calls  for  repetition  of  the  drug.  Though  I  have 
seen  individuals  who  claimed  to  be  in  the  habit  of  eating  as  much  as 
half  a  drachm  a  day,  yet  I  am  bound  to  say  that  in  not  less  than  one 
hundred  cases  in  which,  on  admission  to  prison,  the  drug  was 
immediately  and  certainly  stopped,  the  symptoms  of  abstinence  were 
slightly  marked.  Beyond  a  temporary  depression  and  a  hollow  feeling 
in  the  abdomen  there  was  little  complained  of.  One  distinguishing 
sign  of  the  cocaine-eater  (at  least  when  it  is  eaten  along  with  lime  pan 
and  betel)  is  an  ebony  blackness  of  the  teeth,  especially  on  their 
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posterior  aspects.  This  sign  I  had  not  seen  mentioned  anywhere 
before  I  first  pointed  it  out. 

The  recent  introduction  of  the  cocaine  habit  suggests  the  view  that 
if  the  efforts  of  the  well-meaning  opponents  of  what  is  called  the 
"  opium  traffic  "  were  successful  a  new  drug  or  narcotic  would  soon 
replace  the  use  of  opium  witli  results  at  least  as  serious. 

Other  Less  Common  Poisons. 

The  practice  of  camphor-eating  has  recently  been  reported  as  not 
uncommon  in  some  native  girls'  schools  in  Calcutta.  Giddiness  and 
excitement,  followed  by  a  deep  sleep,  result  from  its  excessive  use. 

Marking  nut  (vernacular  &/teZa),  the  fruit  of  Seviicarpus  Anacardium. — 
This  is  rarely  given  internally.  An  "ink"  is  made  from  the  acrid  juice 
which  is  used  in  marking  clothes.  After  marking  the  clothes  it  is 
necessary  to  damp  the  part  in  lime-water  to  neutralise  the  irritant, 
otherwise  if  it  touches  the  skin  it  will  give  rise  to  a  painful  vesicular 
eczema-like  inflammation.  It  has  also  frequently  been  used  to  fabricate 
bruises  on  the  skin. 

Madar  (CalotropMs  gigantea),  a  common  weed  all  over  India. — 
The  leaves  contain  a  white  milky  juice,  which  is  acrid.  The  root 
has  some  traditional  repute  as  a  remedy  for  dysentery,  instead  of 
ipecacuanha. 

The  juice  of  madar  is  chiefly  used  as  an  abortifacient. 

Physic  nuts  (Jatropha  Gurcas)  [vide  p.  760. — Ed.]. 

The  tuberous  root  of  Gloriosa  Superba  is  popularly  believed  to  be 
poisonous.    It  is  so  only  in  large  doses. 

Cocculus  Indicus,  or  Levant  nut  [vide  p.  719. — Ed.]. — The  shape  of 
the  nut  on  section  is  characteristic. 

Lai  chitra  {Plumbago  Zelanica)  has  been  mentioned  as  an  aborti- 
facient. It  can  also  be  used  to  artificially  produce  bruises  (Walsh, 
Indian  Med.  Gaz.,  January,  1900). 

_  Jequirity  {Abrus  precatorius). — An  irritant  to  mucous  membranes, 
chiefly  used  for  cattle  poisoning.  The  pounded  seeds  are  made  into  a 
paste  and  dried  on  sharp  points  of  bamboo.  These  poisoned  points 
are  inserted  under  skin  of  cattle.  The  animal  dies,  and  the  hide-dealers 
{chamars)  buy  the  hide  for  a  trifle. 

Drs.  Warden  and  Waddell,  of  Calcutta,  showed  that  the  poison  of 
jequirity  is  abrin,  which  acts  as  a  blood  poison. 

Warden  recorded  a  case  of  poisoning  by  jequirity  introduced 
beneath  the  skin  of  a  man  by  means  of  a  sni,  or  pointed  stick  above 
mentioned.    Several  similar  cases  of  its  homicidal  use  are  on  record. 

Nux  vomica  and  strychnine  [vide  p.  803. — Ed.]. — The  use  of  this 
drug  for  poisoning  is  rare,  and  generally  accidental,  sometimes  suicidal. 
Waddell  {Indian  Med.  Gaz.,  March,  1885)  suggested  that  the  mis- 
taking of  Nxhx  vomica  bark  {kuchila  in  the  vernacular)  for  the  bark 
of  Holarrhena  antidysenterica  {kurchi)  might  explain  some  of  the  great 
mortahty  attributed  to  tetanus  in  Calcutta. 

White  oleander  {Nerium  odorum),  or  "  true  oleander,"  is  sometimes 
tlie  cause  of  poisoning.  Some  cases  are  reported  {Indian  Med. 
Craz.,  lyui;  by  O.  L.  Bose,  who  has  isolated  three  active  principles  • 
nenodonn  nenodorein,  and  karatin.  The  vernacular  names  of  this 
plant  are  kaner  and  karabi.    The  symptoms  somewhat  resemble  those 
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of  strychnine  :  twitchings,  convulsions,  spasms,  vomiting,  and 
unconsciousness. 

Yellow  or  bastard  oleander  {pilakaner  in  the  vernacular,  Cerbera 
thevetia). — This  is  commonly  used  for  suicide  and  as  an  abortifacient. 
The  symptoms  are  exhilaration  followed  by  depression  and  paralysis. 

The  peculiar  triangular  shape  of  the  nut  is  characteristic. 

Aconite  [vide  p.  684. — Ed.]. — A.  ferox  is  very  common  in  the 
Himalayas,  especially  in  the  Sikkhim  hills  and  on  the  road  to  Thibet. 
The  long  (3-inch  to  4-inch)  conical  roots  are  known  in  the  bazaars  as 
hish  or  bikh.  A  decoction  of  the  root  is  mixed  with  other  liquor,  and 
is  thus  used  for  poisoning. 

Mechanical  Irritants. 

Such  substances  as  pounded  glass,  diamond  dust,  and  chopped  hair 
come  into  consideration,  not  that  they  are  strictly  definable  as 
"poisons,"  but  because  they  are  "  unwholesome  things  "  or  "  deleterious 
to  the  human  body  to  swallow,"  in  the  words  of  the  Indian  Penal  Code 
(821,  826). 

Several  cases  are  referred  to  in  the  reports  of  the  chemical 
examiners.  There  were  thirty-one  such  cases  in  ten  years  in  Bombay. 
The  injury  inflicted  on  the  mucous  membrane  of  the  alimentary  tract 
will  depend  on  the  degree  of  fineness  of  the  pounded  glass.  The  glass 
is  usually  administered  in  sweetmeats  or  in  vegetable  messes  mixed 
with  rice,  pulse,  and  spices. 

Apart  from  the  celebrated  Baroda  case,  there  are,  naturally,  not 
many  cases  on  record  of  "  poisoning  by  diamond  dust.  In  the  Baroda 
case  the  diamond  dust  along  with  arsenious  oxide  was  found  in  the 
remains  of  a  cooling  drink  or  sherbat. 
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ADDENDA  TO  YOL.  I. 

(1)  WHAT  IS  AN  ACCIDENT  ? 

In  Jul}',  1904,  tlie  editor  was  engaged  before  an  arbitrator  in  the 
following  extremel}'  important  and  interesting  case  of  an  insurance 
claim.  The  arbitrator,  after  hearing  the  evidence,  stated  a  special  case 
for  decision  by  a  judge  of  the  High  Court,  and  this  sj)ecial  case  came 
before  Mr.  Justice  Bray  on  December  21st,  ]  904. 

The  facts,  as  set  forth  in  the  special  case,  were  as  follows  : — Mr.  Scarr  insured 
on  April  8th,  1899,  and  the  insurance  was  in  full  force  at  the  time  of  his  death.  By 
the  terms  of  the  policy  the  money  became  payable  if  ' '  the  assured  shall  sustain  any 
bodily  injmy  caused  by  violent,  accidental,  external,  and  visible  means  within  the 
meaning  of  this  policy  and  the  conditions  hereto,  and  such  injury  shaU  be  the  sole 
and  immediate  cause  of  the  death  of  the  assm-ed."  By  condition  4  the  policy  did 
"not  extend  to  cover  death  or  injury  by  .  .  .  the  assured's  own  voluntary  act 
or  (death  or  disablement  arising  from)  anything  accidentally  taken,  administered, 
or  inhaled  or  arising  from  a  natui'al  disease  or  weakness  or  exhaustion  consequent 
upon  disease  or  any  surgical  operation  or  medical  treatment  rendered  necessary 
thereby,  or  arising  from  such  disease,  weakness,  exhaustion,  or  surgical  operation  or 
medical  treatment,  although  accelerated  by  accident."  At  the  time  of  the  circum- 
stances leading  to  his  death,  Scarr  was  in  the  employment  of  Messrs.  Flinn,  of 
Bishop's  Stortford,  as  maltster's  manager.  He  was  a  stout,  heavily-built  man  of 
fifty-three,  but  not  of  abnonnal  size  or  weight. 

[In  the  post-mortem  report  his  weight  was  stated  to  be  about  sixteen 
or  seventeen  stone — medium  stature — showing,  therefore,  a  considerable 
amount  of  fat  on  his  body. — Ed.] 

He  was  in  the  apparent  enjoyment  of  good  health,  and  discharged  the  duties  of 
his  position  (which  involved  a  good  deal  of  walking,  ascending  and  descending' 
upright  iron  ladders,  and  other  outdoor  exercise)  without  complaint  of  heart 
trouble,  nor  were  his  wife,  medical  attendant,  nor  friends  aware  of  anything  wrong- 
With  his  heart.  His  medical  attendant  had  sounded  his  heart  in  Julv  1903  and 
found  nothing  wrong.  *^  , 

[On  this  the  editor  gave  most  justifiable  evidence  that  the 
auscultatory  signs  of  fatty  heart  were  extremely  difficult  of  detection 
even  by  the  most  expert  of  auscultators,  and  could  quite  easily  be 
overlooked,  or  mismterpreted  if  present,  by  most  medical  men -  also 
that  a  man  with  fatty  heart  was  quite  capable  of  discharging  the 
duties  of  his  position  in  an  ordinary  manner  so  long  as  they  involved 
no  unusual  strain.] 

On  the  morning  of  December  26th,  1903,  he  was  at  the  malting  premises  and 
a  tempted  to  eject  a  more  or  less  drunken  man,  using  some  force\y  pTsSng  or 
pulhng  in  order  to  overcome  his  passive  resistance.    Immediately  X  tSf  ho 
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returned  home  and  sent  for  a  doctor,  complaining  of  a  pain  in  his  chest.  Although 
for  some  hours  no  symptoms  of  heart  trouble  could  be  discovered,  serious  trouble 
was  found  in  the  evening,  and  he  sank  and  died  on  January  25th,  1904,  i.e.,  one 
month  after  the  incident. 

A  post-mortem  examination  was  made  on  January  27th,  1904, 
and  the  following  facts  were  then  ascertained:-- 

There  was  a  great  deal  of  subcutaneous  fat,  and  also  an  abundance  of  fat  in  the 
usual  situations  round  the  kidney,  in  the  mesentery,  round  the  pericardium,  etc. 
There  were  no  mai'ks  internally  nor  externally  indicative  of  bruising  or  mechanical 
violence.  The  lungs  were  said  to  be  hjqaostatically  congested,  and  the  spleen  and 
kidneys  were  also  described  as  congested,  as  well  as  the  liver,  which  weighed 
sixty-foiu"  ounces. 

The  heart  was  described  as  enlarged  (its  weight  was  stated  to  be  twenty- two  and 
a  half  ounces,  though  it  might  have  been  a  little  less,  there  being  a  slight  dispute  on 
the  weight),  dilated  and  fatty,  with  marked  signs  of  chronic  disease  ;  the  mitral  and 
tiicuspid  valves  had  calcareous  (on  the  natui-e  of  the  appearances  of  the  valves 
there  was  shght  discrepancy  in  the  medical  evidence)  deposits  upon  them ;  the 
aortic  valves  were  competent  and  healthy.  In  the  right  auricle  a  clot  the  size 
of  a  walnut  was  found. 

On  these  facts  the  editor  explained  to  the  arbitrator  that  (1)  a 
heart  could  not  increase  in  weight  from  ten  or  twelve  ounces — the 
average  for  such  a  man — to  twentj^-two  and  a  half  ounces  in  one 
month,  and  probably  had  not  done  so  even  in  six  months,  but  had  been 
increasing  in  size  for  at  least  a  year  or  two  ;  (2)  hearts  of  this  condition 
were  an  extremely  common  post-mortem  experience  in  stout  individuals 
of  the  type  of  the  deceased  ;  (3)  such  hearts  were  liable  to  fail  with  more 
or  less  rapidity  (measured  by  minutes,  days,  or  weeks,  in  various  cases) 
as  the  result  of  some  tmusu'al  strain,  such  as  running  to  catch  a  train 
or,  as  in  this  instance,  excitement  and  physical  strain  of  ejecting  a 
resisting  man  from  his  position  ;  (4)  such  failure  need  not  necessarily 
come  on  at  once;  (5)  that  the  pain  complained  of  by  deceased  was 
analogous  to  cramp  in  muscles  ;  (6)  relative  incompetency  of  the  valves 
— if  it  were  necessaiy  to  invoke  such  a  condition  to  account  for  the 
bruits  heard  twenty-"four  hours  after  the  strain— might  appear  from 
dilation  or  increase  in  the  size  of  the  ventricular  cavities  owmg  to 
failure  of  the  muscle  walls  of  the  ventricles. 

The  evidence  of  the  deceased's  ordinary  medical  men  was  as 
follows  * 

Dr.  S.  Agnew  saw  Mr.  R.  T.  Scarr  on  December  26th,  1903,  at 
10  a.m.,  fifteen  minutes  after  the  fracas  with  a  man  in  his  oflace.  "  I 
treated  him  for  a  pain  in  the  chest.  I  did  not  notice  any  alteration  m 
the  heart  sounds  or  pulse." 

Dr.  Hartley  saw  him  the  same  day  at  4.80  p.m.  He  was  stiU  com- 
plaining of  pains  in  the  chest.    No  heart  signs.        _  .  .    i  on 

Seen  by  Dr.  Agnew  the  same  evening:  pulse  increased  to  l^U. 
From  that  date  the  patient  went  from  bad  to  worse.  Had  thrombosis 
of  the  right  leg.  He  died  on  the  25th  of  January  of  heart  syncope. 
"No  physical  signs  of  the  fracas  when  I  examined  him." 

The  coroner's  jury,  after  an  absence  of  three-quarters  of  an  hour, 
returned  the  following  verdict : —  _  i  •    ^  +i 

"That  deceased,  suffering  from  heart  disease,  met  his  death 
accidentally  by  over-exertion  in  ejecting  a  man  from  his  employer  s 
premises."  [A  true  and  proper  verdict. — Ed.] 
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There.,po„.  on  the  me.lical  evidence,  the  arbitvatov  found  the 

following  facts  :—  iqn<i  m 

(1)  The  heavt  of  the  cleceasecl  was  on  and  1-^-  ^^^.^^^^^^^^^ 
a  weak  and  unhealthy  condition-  hat  is  ^  ^g';  ^l^e  J  waB      arisen  prolressively, 
and  some  hypertrophy  or  increased  size    ^h  ^/^C  c^^         was  to  diminish  the 
and  was  of  considerable  staudiug.  .''^Xch  is  chiefly  muscular  tissue), 

elasticity  and  power  of  the  tissues  of  the  heait  ^^n  cn  i         ^  itself  as 

and  to  rinder  it  less  capable  «f  ..T^^'^^^e^J'^^^  not  readily  dis- 

such  strain  ceased.    The  condition  of  ^^-^^^Jj^bove  descuoea  w 
Lverable  by  the  stethoscope  and  was  consistent  with  f^^^^^^^^^ 

duties  of  the  man's  life.  (2)  The  effect  of  the  P^Y^^^f  JJ^^^  ^^^^^^d  on  the 
deceased  on  the  morning  of  December  26th  J/^^  ^^^^^  J.^^,  l^l,e  effect  of  the 
heart  to  work  harder  and   o  pump  blood  f^J^  ^^^'f^^'^^^^^^  pain  in  its 

increased  work  done  by  the  heart  ^f.^^ ' 

muscular  tissue,  spoken  of  by  the  medical  f^f  ^^^^'^^^^^^Caered  it  incapable  of 
(3)  The  state  of  the  muscular  tissue       ^J^^.^*  w 

i-ecuperating  and  recoyenng  its  ^f'^'^l^^''^'^'^^^^^^^^  continued  in 

strain  ceased,  and  the  pam  and  l^f^tf  reason  of  this 

consequence.     Aiter  some  houi-s  the  J^^g^^^^^^^^/ieat^        rendering  the 

condition,  and  the  dilation  so  set  up  ^^^^^  .^^^^fg^f^ttn^^^  (4)  Had  it 

valvular  action  of  certain  valves  of  ^l^e  A  not 

not  been  for  the  events  which  happened  on  ^^/J^^^f  ^^J^^^Hv^^^^^ 

company  was  liable  on  the  policy. 

The  cases  of  Hamlyn  v.  The  Croion  Assurance  Company  {IQ'd^, 
1  O  B.  750),  MacKecknie's  Trustees  v.  The  Seottish  Accident  Com- 
lany  (17  Court  of  Session,  Cases,  4th  series  6),  and  Fetter  v.  Fidehty 
Ld  Casualty  Company  (97  American  State  Eeports,  560)  were  cited. 
It  was  contended  for  the  company  that  there  had  been  no  accident— 
i.e.,  no  violent,  accidental,  external  and  visible  means  causing  injury 
and  that,  even  assuming  an  injury  resulting  from  accident  it  was  not 
the  sole  and  immediate  cause  of  death.    This  was  a  case  of  death  from 
disease  accelerated  by  accident.     The  cases  of  Appel  y   The  ^na 
Life  Assurance  Corporation  (vol.  86  of  the  Reports  ot  the  Appellate 
Division  of  the  Supreme  Court  of  New  York,  p.  83),  Clidno  v.  The 
Scottish  Accident  Company  (19  Court  of  Session,  Cases,  4th  series 
35)  and  Feder  v.  The  loiva  State  Travelling  Men's  Association  (107 
Iowa,  p.  538 ;  70  American  State  Reports,  212)  were  cited. 

Mr  Justice  Bray  deUvered  the  following  reserved  judgment:  This  is  a  claim  by 
the  executrix  of  a  Mr.  Scarr  for  £500  aUeged  to  be  due  under  a  policy  of  insurance 
effected  by  Mr.  Scarr  with  the  General  Accident  Insurance  Corporation  Mi-. 
Scarr  died  under  the  circumstances  hereinafter  stated  on  January  25th  1904,  and 
Kate  Scan-,  his  legal  representative,  claimed  the  £500  as  due  under  the  policy. 
The  corporation  disputed  the  claim,  and  the  dispute  was  referred  to  arbitration 
under  the  terms  of  the  poHcy,  except  that,  by  consent,  one  arbitrator,  Mi-.  J.  A. 
Foote  K.O.,  was  appointed  in  lieu  of  two  arbitrators  and  an  umpire,  ihe  policy 
provided  for  the  payment  of  £500  by  the  corporation  in  case  the  assured  should 
sustain  any  bodily  injury  caused  by  violent,  accidental,  and  external  and  visible 
means  within  the  meaning  of  the  policy  and  the  conditions  thereto,  and  such  injury 
should  be  the  sole  and  immediate  cause  of  death  within  three  months  of  the  occur- 
rence of  the  accident.  The  corporation  denied  that  this  event  had  happened,  and 
also  relied  upon  the  fourth  condition  at  the  foot  of  the  i)olicy.  The  arbitrator  at 
the  request  of  the  parties  made  his  award  in  the  form  of  a  special  case  for  the 
opinion  of  the  Court,  and  the  question  I  have  to  determine  is  whether,  having 
regard  to  the  contention  of  the  parties  set  forth  in  the  case,  the  corporation  are 
liable  on  the  facts  us  foimd  by  the  arbitrator.    I  will  deal  first  with  the  contention 
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of  tlie  corporation  that  the  claimant,  Kate  Scan-,  has  not  shown  that  the  event 
provided  for  by  the  pohcy  has  happened.  The  facts  as  found  by  the  arbitrator  are 
stated  in  paragraphs  3,  4,  and  5  of  the  case.  Now  I  will  assume  that  on  the  day 
of  the  alleged  accident— VIZ.,  December  26th,  1903-the  assured  sustained  bodily 
injury,  and  that  it  was  caused  by  violent,  external,  and  visible  means  ■  but  the 
pohcy  also  requires  that  the  moans  shall  be  accidental.  What  are  the  facts  which 
are  alleged  to  constitute  accidental  means  ?  I  will  endeavour  to  summarise  the 
facts  found  by  the  arbitrator.  Scarr  was  in  apparent  ep.joymont  of  good  health 
and  able  to  discharge  the  duties  of  his  employment,  which  are  active  duties,  and  he 
was  unaware  that  his  heart  was  affected.  In  fact,  however,  on  December  26th 
and  for  some  considerable  time  prior  thereto,  his  heart  was  in  a  weak  and 
Unhealthy  condition,  the  effect  of  which  was  to  render  it  less  capable  of  working 
under  strain,  or  of  recujierating  itself  as  such  strain  ceased.  At  about  9.<J5  on  the 
morning  of  December  26th,  being  apparently  in  his  usual  state  of  health,  he 
attempted  to  eject  a  drunken  man,  using  some  physical  exertion  for  that  pui-pose 
by  pushing  or  pulling  in  order  to  overcome  the  drunken  man's  passive  resistance. 
The  effect  of  this  physical  exertion  was  to  make  a  call  or  demand  on  the  heart  to 
work  harder,  and  the  effect  of  the  increased  work  of  the  heart  under  this  strain 
was  to  render  it  incapable  of  recuperating  and  recovering  its  ordinary  condition 
when  the  immediate  demand  or  strain  ceased,  and  after  some  hours  the  heart  began 
to  dilate,  and  the  dilation  so  set  up  was  the  cause  of  death.  But  for  what 
happened  on  this  day,  December  26th,  Scarr  might  have  lived  a  considerable  time. 
Now  were  the  means  which  caused  the  bodily  injui-y  under  the  above  cii-cum- 
stances  accidental  ?  This  is  a  question  of  some  difficulty,  but  my  difficulty  has 
certainly  been  lessened  by  the  very  clear  arguments  that  were  addressed  to  me  by 
the  counsel  on  each  side.  It  seems  to  me  that  there  was  nothing  accidental  in  the 
pushing  and  pulling  of  a  drunken  man  or  the  exercise  of  physical  exertion  in  so 
doing.  Scarr  intended  to  do  this.  The  drimken  man  offered  only  jjassive  resist- 
ance. There  was  no  blow.  Then  was  the  effect  on  the  heart  accidental  ?  The 
demand  or  strain  on  the  heart  was  the  natural  and  dii-ect  consequence  of  the 
physical  exertion,  which  I  have  necessarily  assumed  to  be  violent  physical 
exertion.  Then  was  the  effect  of  this  demand  or  strain  on  the  heart  accidental? 
It  is  true  that  Scarr  did  not  foresee  the  effect,  but  this,  in  my  opinion,  cannot 
make  it  accidental  if  it  was  the  natiu-al  and  direct  consequence  of  a  demand  or 
strain  on  a  heart  in  the  condition  desciibed.  The  evidence  shows  that  there  was 
no  intervening  fortuitous  cause.  The  injury  to  the  heart,  which  I  assume  to  be 
bodily  injiuy,  seems  to  me  to  have  been  caused  by  the  violent  exertion,  and  the 
violent  exertion  was  intended  and  not  accidental.  There  was  no  slijj  or  fall  or 
blow.  He  intended  to  push  and  pull,  and  he  pushed  and  pulled.  Apart  from 
authority  I  cannot  find  the  means  to  be  accidental.  I  proceed,  therefore,  to 
examine  the  authorities.  The  only  English  case  that  has  any  real  bearing  is 
Hamlyn  v.  27/e  Croivn  Accident  Insurance  Corporation  (1893,  1  Q.  B.  D.  750). 
In  that  case  the  words  of  the  policy  were  practicall}"-  the  same  as  here.  The 
plaintiff  was  stooping  forward  to  pick  up  a  marble  drojjped  by  a  child  as  it  rolled 
from  him.  He  stood  with  his  legs  together,  separated  his  knees,  leaned  forward 
and  made  a  grab  at  the  marble,  and  in  doing  so  wrenched  his  knee.  The  contention 
of  the  plaintiff's  coimsel  was  that,  as  the  plaintiff  did  not  mean  to  get  into  a 
position  in  which  he  might  wi-ench  his  knee,  there  was  something  accidental.  The 
Court  held  the  contention  sound.  The  plaintiff  did  not  niean  to  wrench  his  knee, 
and  that  would  not  be  the  ordinary  result  of  such  an  action.  Lord  Justice  A.  L. 
Smith  says  it  was  accidental,  for  getting  into  the  particular  position  in  which  the 
injury  would  happen  was  not  done  on  purpose.  I  think  I  should  have  corae  to  the 
same  conclusion.  It  was  as  if  a  man  walking  stumbled  and  sprained  his  ankle. 
He  did  not  intend  to  stumble.  The  stumbling  was  accidental,  not  the  necessary 
or  likely  result  of  walking.  That  would  properly  be  called  an  accident.  There 
was  no  weakness  of  the  knee  or  other  predisposing  cause.  Here,  as  I  have  said, 
iScarr  intended  to  violently  exert  himself,  and  the  injury  to  the  heart  followed  as 
Ihe  natural  consequence.  He  never  got  into  any  position  which  he  did  not  intend. 
It  seems  to  me  very  like  the  case  of  a  man  with  a  weak  heart  injuring  it  by 
running  to  catch  a  train.  He  intends  to  run.  Nobody  would  call  such  an  event 
an  accident.  No  one  would  describe  him  as  meeting  with  an  accident.  Nor  would 
any  one  in  the  present  case  speak  of  Scarr  as  having  met  with  an  accident.  The 
question  cannot,  in  my  opinion,  depend  on  whether  or  not  Scarr  knew  he  had  a 
defective  heart.    If  he  knew  that,  he  probably  would  not  have  tried  to  eject  the 
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ihere  the  assured  ^vas  ^ucleavouiTug  to  d^^^^^^  of  throwoBg 

end  otHhe  pole  slipped  and  the suddei^^^^^^^  the  kidney..  The 

Mm  against  the  edge  ot  the  'Xc^J  thr^f ^i,'^  onW  table.  The  shppmg  of 
cause  was  the  shppmg  of  the  pole,  ^hicn  tniew  accidental.  It 

L  pole  and  his  falling  on  the  edge  of  the  table  we^  ^^^^^ 
turned  out  that  he  had  cancer,  ^^t^^^?,"";?  had  been  produced  by  some  accident, 
time.    It  was  as  if  the  mjvu-y  to  the  heait  ^Ji'^  Z?^^^    ■        ^ly  opinion,  clearly 
such  as  his  bemg  thrmvn  out  of  a  caxt.  ^l^jt^^^^^f^.J^^^,,,,^    (iol.  86  of  the 
distinguishable.  C  LTy^^^  p.  83)  was  a  case  where  the 

Eepoiis  of  the  Appellate  Division  f •  f'-  ^^^^^^^^  ^   ^  bicycle  ride,  one 

assured  died  through  an  injiuy     ^f^^P?/^^^^^^^     ,|bbed  against  the  appendix 
of  the  muscles  used  in  "di"g,.^.^^'^f,,^'^°Sed  it    It  was  held  that  it  was  not 

^hich  was  in  an  ^"^1^^^ .  ^^^^'l^tT.^nient^^^^^^  «o  ^"^^'T* 

an  accident.  Riding  the  bicycle  ^^Vf^n  Wav  such  muscles  of  the  body  as  he 
He  rode  where  he  chose  and  l^^'^^f^t^f  ^^.^^^^^  Supports  the  view  I  have 
wiUed.    I  think  the  case  is  very  (98  American  State 

taken.    Horsfall  v.  The  P^'^^fi'J^^^^^^^  lift  heavy  weights,  was 

Eeports.  846).  was  a  case  ^J^;^\^;?'3?S  ib  He  had  to  stand  on  the  top  of  a 
lifting  or  assistmg  m  lifting  a  weight  ot  "^f  "  .  ^   ^-eason  of  his  position, 

pile  and  reach  below  his  feet  m  order  to  pck  t  ^P^^^^;  ^  perfectly\ealthy 
was  at  a  disadvantage.    He  injured  his  ^^ait^  whic^  was  P  J^^-^^^tal. 

condition,  and  died  m  .«°^,S^^the  faTthafh^^^^^^^^  teart  was  not  in  his 

This,  I  think,  may  be  justified  the  unintentional  exertion 

case  the  natural  consequence  of  liftmg  the  weignt  onto  -g^^tle  on  this 

which  his  position  mad^^^^^^^^^^  iL^  .ytcldenlC  at  all,lnd  conseciuently 
ground.    In  my  opinion  tneie  nevei  |  policy.    It  is  unneces- 

(Times,  December  22nd,  1904).  ,  .i 

With  regard  to  the  medical  evidence,  the  editor  feels  that  there  :s 
BotToom  for  wo  opinions  as  to  the  part  played  by  the  fatty  degenera- 
W  of  Sie  heait  nor  as  to  the  statement  that  this  as  found  post- 
mortem must  have  been  of  some  months'  (at  least)  duration,  so  that 
Te  ma  nXf^cu ItTes  of  the  case  were  really  on  the  legal  side  as  to  the 
te^mTof  the  insurance  policy,  and  the  interpretation  of  the  word 
Sent  on;h\:h  points^nl^  a  judge  can  decide; J^je  de.^^^^^^^^^ 
probably  stand  for  some  time,  and  for  ever,  unless  policies  be  altered 
in  their  wording. 

(2)  PERITONITIS  FROM  ABDOMINAL  VIOLENCE  WITH- 
OUT  ANY  OBVIOUS  SIGN  OF  INJURY  OR  BRUISING. 
In  Vol  I   p.  521,  it  is  stated  that  blows  on  the  abdomen  may  prove 
fatal  without  'any  post-mortem  change  to  account  for  death.    In  such 
cases  death  is  usually  sudden,  and  shock  is  appealed  to  as  the  real 
cause  of  the  fatality.    In  January,  1905,  the  editor  met  with  a  case  m 
the  post-mortem  room  of  the  London  Hospital  which  seems  even 
more  difficult  of  explanation,  and  is  certainly  much  more  rare  m  its 
occurrence,  so  much  so  as  to  make  it  eminently  important  that  the 
case  should  be  placed  on  permanent  record  in  a  work  on  legal 


medicine. 


jiieuitjiiic. 

On  Januaiy  27th,  1905,  a  little  girl,  seven  years  of  ago,  wont  to  school 
in  her  usual  good  health.    On  coming  out  of  school,  about  mid-day,  she  came 
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into  contact  with  a  cbunken  man  in  such  a  manner  that  she  fell  to  the  (Tvnur.fl  rt- 
IS  tmcertam  whether  she  fell  on  her  face  and  struck  hei  SomL  on^thf  ke^^^^^^^ 
or  whether  the  man  fell  on  her  abdomen  ;  but  however  the  accident  W^!n»fi    if ' 
at  once  complained  of  abdominal  pain,  and  was  ca^S  ho^    tL  S^^^ 
worse  tovvardsevenmg,  a  medical  man  was  sent  for,  who  sent  her  L  tL  hosniSd 
on  the  following  day.    Rupture  of  the  intestine  was  diagnosed,  and  thfaMomen 
opened,  but  nothing  except  acute  pui-ulent  peritonitis  was  found  T  the  operation 
and  she  speedily  sank  and  died  on  January  29th.    At  tho  post-mortem  exaSa: 
hon  the  editor  specially  not  ced  that  there  was  no  .eternal  bruisTng  no?Ty  i^ 
the  muscles  nor  on  the  peritoneum.    The  liver,  kidneys,  bladder  iStestLeTand 
spleen  were  all  most  carefully  examined  from  without  and  fJ^m  w£  and  no 

ni^'^lfo^^       '  °J  ^^''''.^  could  anywhere  be  found;  the  mucous  membrane 

of  the  cfecum  was  a  little  darker  m  colour  than  usual,  but  nothing  more  than 

wTir'  tW^  *f '  ''"^  ^  submucous  haemorrhage 

f  +1,   r      W'-  ^''''^^  ^v^^'-^^'H  P^-^lent  peritonitis  most  marked  over  the 
dome  ot  the  liver;  this  was  obviously  the  cause  of  her  death.-"  London  Hosp 
P.M.  Eecords,  101,  January,  1905."  ^^^^u.  xxucp. 

It  will  be  noted  that  between  the  blow  and  the  pain,  between 
the  pam  and  the  acute  illness,  between  this  and  the  discovery  of  acute 
pui'ulent  peritonitis,  there  was  no  quiescent  interval,  so  that  the  chain 
of  proof  of  cause  and  effect  is,  on  this  ground,  complete,  and  medical 
experience  supplies  no  other  explanation  of  the  illness  and  death.  It 
cannot  be  assumed  that  the  peritonitis  was  present,  in  a  latent  form, 
before  the  accident,  for  no  child  could  have  gone  to  school  in  sucli  a 
condition,  unless,  possibly,  with  a  small  local  chronic  trouble  of  this 
nature,  and  the  editor  can  vouch  that  there  was  not  the  slightest 
trace  of  evidence  of  any  such  condition. 

The  pus  was  not  examined  bacteriologically ;  but  it  does  not  seem 
that  this  could  have  helped,  for  whether  the  pneumococcus,  the  gono- 
coccus,  or  bacterium  coli  commune  were  the  causative  factor,  its 
immediate  presence  and  virulence  were  undoubtedly  the  result  of 
the  violence. 


(3)  JEWSBURY  V.  BRITISH  NATURAL  PREMIUM  LIFE 

ASSOCIATION. 

The  appeal  in  this  case,  Vol.  I.,  p.  930,  was  heard  before  Lords 
Justices  Vaughan  Williams,  Romer,  and  Stirling,  on  February  21st, 
1905.  It  was  unsuccessful,  and  is  thus  reported  in  the  "Law  Reports" 
for  February  22nd,  1905. 

The  appeal  in  Jewsbury  v.  British  Natural  Premium  Life  Association  turned 
upon  the  point  whether  the  assui-ee,  when  taking  out  a  life-insurance  policy, 
correctly  answered  questions  asked  on  the  medical  examiner's  form.  The  essential 
questions  and  the  answers  given,  on  which  the  case  turned,  were  three  in  number, 
the  first  being : 

Q. :  Have  you  ever  met  with  an  accident  ?  If  so,  state  its  natui-e  and  the  date 
of  occiUTence. — No. 

In  like  manner  the  assuree  answered  questions  whether  he  had  ever  had  any 
personal  injury,  illness,  or  infirmity,  and  whether  any  facts  regarding  his  past 
health  had  been  omitted,  in  the  negative. 

The  appellant  was  the  widow  of  Mr.  Jewsbury,  who  had  insured  his  life  for 
£1,000  in  September,  1903.  He  died  on  November  21st  of  the  same  year.  Payment 
of  the  insurance  money  was  refused  on  the  ground  that  the  assured  had  incorrectly 
answered  the  above  questions,  inasmuch  as  he  had  twice  met  with  accidents,  once 
in  1901,  when  his  thumb  was  injured  in  a  theatre  through  the  seat  of  his  chair, 
which  worked  with  a  spring,  suddenly  lifting  up;  and  again  in  August,  1903, 
when  he  slipped  on  a  piece  of  banana  skin,  causing  an  effusion  of  water  at  tho 
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gave  j udgment  for  the  def endauts.  1 1 om  that  "^8"^^'"  "J-  ^  it^e^g  at  the  trial 
»  m5-.  vLhell  arguing  for  the  ajjel^^a^^^^^  f tated  hat  -JJ^^^-^jl  jf^,,,,,,  ,,p,e3sed 
described  both  the  accidents  referred  skiu  indicated  a  state  of 

of  too  paltry  a  nature  to  be  termed  accidents  ^.^^hin  ^he^^^^^^  ^ 

^^trTj^S  tZ"?^^^^^  the  Yee,-oint  was 

some^ifverrse^Z::  S  might  entail  an  operation  and  recurring  lameness. 

Sd'^Se'^tt'^'s"-^^^^  is  a  thing  the  insurance  company  were 
+>i2r+n  Vnnw  Y^u  could Tot  sav  what  the  ultimate  result  might  have  been. 
'"'Mr  Yacheu"  My  poLt  ^  was  xTan  accident  of  such  a  serious  character  as  to 
affe^  the  risks  whicl  the  company  took  ?  That  is  a  -^tte^f  opinion  and  was^a 
question  for  the  Juiy.  The  injury  was  only  a  matter  of  degiee.  borne  wouia 
regard  it  as  more  serious  than  others.  .  ,  ^ 

The  Counsel  who  represented  the  respondents  were  not  called  upon,  tneu-  iora 
Rhins  holdine  that  the  Lord  Chief  Justice  was  right  m  his  decision. 
'Xrd  Sice  Vaughan  WilEams  said  the  matter  ^^^^^  ^^^jX^S^Z  £cte 
the  iuiT  if,  on  the  admitted  facts,  there  was  no  case.  Here  t^e  fdmitted  tacts 
weriS  the  man  had  met  with  two  accidents.  Whatever  reasonable  construction 
Sht  be  put  upon  the  word  "  accident,"  there  was  an  admission  that  the  assuiee 
3  done  that  which,  according  to  the  tei-ms  of  the  contract,  disentitled  him,  and 
his  relatives  could  not  recover. 

The  appeal  was  accordingly  dismissed,  with  costs. 

(4)  CORONERS  AND  DEATHS  UNDER  ANESTHETICS. 

The  editor  has  been  suppHed  with  the  following  (printed  form  of) 
questions  which  some  coroners  are  now  requesting  medical  men  to 
answer : — 

Flease  hand  to  Coroner  at  Inquest. 
Name  .  Age  .  Sex 

Date  of  Death  .  Place 


1.  What  ansesthetic  or  anaesthetics  were  administered,  and  what  influenced  your 
choice  ? 


2.  Where  and  when  was  the  anaesthetic  administered  ?    State  if  in  an  operating 

theatre,  casualty  room,  out-patient  department,  or  private  house. 

3.  What  was  the  temperature  of  the  operating  room  ?    Had  the  room,  previous 

to  the  operation,  been  well  ventilated  ? 


4.  Was  the  anassthetic  given  by  artificial  light  ?    State  what  kind.    If  gas,  was 
the  flame  exposed  P 

o.  For  what  purpose  was  the  antesthetic  administered?    State  natui-e  of  opera- 
tion, with  name  and  address  of  surgeon  operating. 

6.  How  many  patients  were  placed  under  anaesthesia  by  you  that  day,  and  how 
much  time  was  occupied  in  producing  complete  anaesthesia  in  each  case  ': 


7.  AVas  there  any,  and,  if  so,  what  reason,  for  administering  the  anaesthetic 
quickly  ? 


8.  How  was  the  anoesthetic  administered  ?   If  by  means  of  an  inhaler  state 
what  kind  and  make.  ' 


9.  How  was  the  mixture  of  air  with  the  vapoux-  of  the  anajsthetic  secured,  and 

in  what  proportion  ? 

1 0.  What  quantity  of  the  anajsthetic  was  used  ? 

(«.)  From  the  beginning  of  the  administration  until  complete  ansesthesia 
was  produced. 

(b)  From  then  until  the  administration  was  stopped. 

(c)  Was  the  ausesthetic  applied  by  drops  or  by  measui-ement  ? 

11.  How  was  the  deceased  prepared  for  the  anaesthesia  ?  {re  food,  clothing,  etc.). 
Was  there  any  mechanical  or  other  obstruction  to  the  respiration  ? 

1 2.  What  was  the  condition  of  the  heart,  lungs,  and  kidneys  of  the  deceased, 

previous  to  the  administration  ? 
Were  you  satisfied  that  the  patient  was  in  a  safe  condition  to  be  placed  under 

the  anjBsthetic  ? 
Had  the  patient  previously  been  under  anaesthesia  ? 

18.  Was  the  deceased,  at  the  time  of  the  administration,  suffering  or  recovering 
from  any  acute  or  chi'onic  illness,  or  from  alcoholism  ? 

14.  Was  the  deceased  excited. or  violent  duiing  the  first  stage  of  narcosis? 

1 5.  Was  the  pulse  and  respiration  watched  during  the  administration,  and,  if  so, 

by  whom  ?    State  the  conditions  observed. 
'\ATiat  was  the  state  of  the  pupils,  and  of  reflex  irritability  generally  ? 

16.  At  what  period  during  the  administration  of  the  anresthetic  was  the  first 

symptom  of  impending  death  noticed  ?    What  was  it  ? 
Did  deceased  vomit  at  any  time  ?    If  so,  when  and  how  often  P 

17.  Did  the  deceased  die  durimj  the  administration  of  the  anaesthetic  ?   If  not, 

how  long  after  it  had  been  discontinued  ? 
Was  the  operation  then  completed  P    If  so,  for  how  long  ? 

18.  What  efforts  were  made  to  restore  animation,  and  how  long  were  they 

continued  ? 

19.  To  what  immediate  cause  do  you  yourself  attribute  the  sudden  death  of  the 

deceased !' 

20.  In  how  many  cases  have  you  given  an  anaesthetic  previously  ?   Ji  any  fatal 

cases,  say  how  many. 

Signed 

Qualifications 
Address 

A  coroner's  powers  and  duties  are  certainly  under  the  Coroners  Act 
very  wide  and  important,  but  the  editor  feels  very  strongly  that  they 
scarcely  warrant  the  framing  of  such  a  set  of  questions,  and  demand- 
ing an  answer  to  them  as  a  preliminary  to  permittnig  a  verdict  of 
accidental  death  without  blame  for  anybody. 

To  discuss  them  and  their  objects  at  all  adequately  would  hU  a 
volume,  but  the  editor  thinks  that  they  should  be  inserted  here  as  a 
guide  to  a  medical  man  who  has  unfortunately  had  "  a  death  under 
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nn«.stlietics  "  in  his  practice,  to  enable  liim  to  see  what  sort  of  questions 
l"t  to  ^inl  sLulcl  the  covonev  fo.  his  distnct  J^ee-  it  us  duty 
to  hold  an  inquest.    At  the  same  tune  the  editor  feels  that  it  tne 
practice  of  i3 '  ng  an  answer  to  the  whole  twenty  questions  were 
S  b  clfan ;?hing  hke  universal  in  the  l-'-^-V'^^  -^f^-^'j;^:' \t 
anen  might  become  rather  chary  of  ^"«"\^«^"\g/^^f..[^^*  l7be  n^^ 
administration  of  an  anaesthetic  had  preceded  death  ^^^^  J^^^^^^ 
doubt  that  any  coroner  is  within  his  legal  rights  in  ^^^^'"g  ° 
questions  vvva  voce  at  an  inquest,  but  if  he  were  to  take  J^^'^^V  1 
to  the  medical  witness's  inability  to  reply  definite  y      ^a^^  ^^J^^ 
relations  between  medical  men  and  coroners  would  be  likely  to  become 
more  strained  than  they  are  at  present. 
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ADDITIONAL  CASE  OF  POISONING  BY  CASTOR  OIL 

SEEDS. 

The  following  case  occurred  to  the  editor  late  in  1904  {vide  "London 
Hospital  Case  Records  "). 

A.  L.,  cet.  25,  the  subject  of  gleet,  on  his  way  to  work  at  3  p.m.  on  October  24th, 
1904,  saw  some  castor  oil  beans.  Being  unaware  of  tbeii*  nature  and  properties,  he 
picked  up  and  ate  about  twelve.  At  first  they  seemed  to  taste  "  rather  like 
walnuts,"  but  as  after  he  had  eaten  this  number  a  somewhat  "sickly  taste" 
developed,  he  ate  no  more. 

About  5  p.m.  [two  hours  later),  he  was  taken  ill  with :— Violent  abdominal  pains  ; 
obstinate  and  very  painful  vomiting  and  retching  every  five  minutes  ;  vomit  ' '  like 
green  treacle,"  no  blood;  frequency  of  micturition  (no  hBematuria),  every  five 
minutes,  five  to  eight  ounces ;  violent  purging  for  one  hour  every  five  minutes ; 
stools  "  like  green  treacle,"  no  melsena. 

About  T. 30  p.m.  {four  and  a  half  hours  later)  : — ^Violent  cramps  in  his  legs,  which 
began  to  di'aw  up,  and  felt  "  as  if  they  had  lumps  in  the  calves." 

About  S  j^-m.  {five  hours  later) : — Dizziness,  began  "  to  lose  himself;  "  seen  by  a 
doctor  and  sent  to  hospital. 

Condition  on  admission  {about  five  and  a  half  to  six  hours  later): — Face  pinched, 
lips  blue,  temperature  normal,  pulse  small,  low  tension,  cold  extremities,  much 
collapse ;  on  stroking  abdomen  muscles  went  into  violent  tonic  contraction ;  calves 
contracted  violently  when  cramps  came  on. 

Treatment  : — Washed  out  at  once ;  castor  oil  5SS.  statim ;  calomel  grs.  iv. 
statim ;  R  pot.  brom.  grs.  xx. ;  chloral  grs.  x. ;  aq.  ad.  3SS. ;  5  ss.  per  rectum 
(vomited)  4tis  horis ;  hot  bottles  to  extremities ;  hot  fomentations  to  abdomen ; 
nutrient  enemata. 

Course  : — Obstinately  constipated  after  entering  hospital ;  pains  increased  till 
twelve  hours  after  eating  beans  ;  gradually  subsided. 

Three  days  later  : — Retching  still  persisted  every  fifteen  to  twenty  minutes, 
pains  much  less  severe  ;  pulse  still  rather  rapid  and  small,  though  much  improved. 

Five  days  latei- : — Pains  and  retching  stopped ;  pulse  fairly  good. 

Source  of  beans  : — Unloading  cargo  of  beans  at  docks,  either  a  sack  burst,  or 
beans  escaped  through  small  holes. 
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MEDICAL  CERTIFICATES. 
(Compiled  by  Stanley  B.  Atkinson.) 

Most  of  tire  autnoriseacerUfic^^^  '''' 
medical  practitioner  may  be  caUednpon  to  consulted  with 

rated  below.    A  medical  Ji^iHre^^^^^^^^  more  than  friendly 

I^rie^^ifadX^^^^^^ 
kept  under  lock  and  key. 

A.  Those  met  luith  in  general  practice. 
I,  OOMPtTLSOBT. 

'''£tSZ:tte  cause  of  death  of  a  patient  must  be  given  aUbougb 
Sfmedical  fees  are  unpaid  and  are  bkely  so  Jo  remain  '^J^^ 
possibly  be  shown  to  the  coroner.  He  must  see  ^MI)  Jf-^^^^^^^ 
possiuiy  under  the  Infant  Lite  Jr'iotec- 

tion  A?l897  '  S  s^erS  musVsee  the  certificate  of  the  prison 

Ce?S»— ot1?i  or  vaccination  officer). 

^mtifications  under  the  Infectious  Disease  (Notification)  Act,  1889 
"^fto  meSScer  of  health,  fee  2a.  6d.).    Ai-semc,  lead,  mercury. 

phosphorus,  anthrax  (to  Home  Office,  fee  2s.  Q<i-)-  „  , 

Si|nin|  depositions  made  before  coroner  when  caUed  as  a  skilled 
common  witness  (fee  11.  Is.). 

"^'X^ation  and  voting  for  representatives  on  General  Medical 
Council  (England  three,  Scotland  one,  Ireland  one) 
CeSSei  of^  personal  health  {e.g    reports,   medical  evidence, 
affidavits,  and  statutory  declarations). 

Phvsical  —As  to  general  health  (illness  or  convalescence, 
Tcident,  ability  to  attend  school,  etc.,  health  of  witness 
or   iui-or,  etc.);    exemption   from    vaccination  (to 
medical  officer  of  health) ;  sex  (mistaken  at  birth). 
Mental :— After  examination  of  civil  or  criminal  (aUeged) 
lunatics. 

Certificate  of  cause  of  death  and  duration  of  last  illness  for  msui-ance 

WritST^e^port  to  coroner  to  facilitate  the  inquest  as  to  (1)  suspicions; 
(2)  the  results  of  an  autopsy;  (3)  circumstances  of  a  death  under 

CeSSfof  "''stlU-bii-th"  for  tiie  burial  of  a     still-born »  child 
(Births  and  Deaths  Eegisti-ation  Act,  1874,  s.  18). 
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Certificate  for  presentatiou  to  the  justices  for  the  removal  of  a  con^so- 

let  1875r  '  '  '  "^^'^^"^"^  ^^""^^^  ^«^th 

Certificate  for  prevention  of  such  a  body  beine  removofl  fr«™  +i 

A^fm!'''      ^--^^-^^^--1  (I-'ecS  SaTixtTntL'a 
Attesting  a  "  dying  declaration  "  wben  a  deposition  is  impossible 
B.  Those  arising  from  the  holding  of  a  sjpecial  office  hj  a  registered  medical  man. 
in  tne  bervices  (various). 
As  a  medical  officer  of  health  (various). 
As  a  public  aualj^st  (various). 

As  a  certifying  factory  surgeon  (Factory  and  Workshop  Act,  1901) 
^Sli^Tenttr  °' 

^'^.S^n^Z:!::,flr''^'''''  "  '°  P-ent  state  of 

As  a  medical  referee  (Workmen's  Compensation  Act,  1897). 

It  is  universally  admitted  that  an  extension  of  the  piinciple  adopted  in  this  last 
Act  would  inmnnise  the  notorious  divergence  of  conflicting  medka^oX^ns  Thl 
Judicatm^  Act,  1873  (s.  56),  provides  for  the  trial  of  cases  by  quaMed  assessors 

ii^^t  itwtt  <  ^r/^'  ^'f'  T'""  appointmeni  5f  an  ar'SZ 
umpire  (s.  I'tS)  where  '  scientific  or  local  investigation  "  is  advisable.  The  medical 
refei-ees  under  the  Workmen's  Compensation  Actfl897,  are  appointed  by  the  Home 
Secretary  (Schedule  II.  13)  "  to  report  "  in  writing  "  on  anv  matter  which  Sems 
material  to  any  question  arising  in  the  arbitration."  Schedules  of  the  forms^? 
reference  are  there  appended.    On  May  2nd,  1898,  regulations  as  to  payment  weS 

nvf.!£ft  some  matter  whicn  seems  material  to  a  question  arising  in  the 
arbitration,  ,and  "  it  is  desirable  to  obtain  a  report  from  a  medical  referee  on 
such  matter^  The  claimant  employe  must  submit  to  a  physical  examination. 
The  Home  Office  pays  the  following  fees :  for 

A  reference,  examination,  and  wi-itten  report,  3  guineas. 

Each  further  reference  in  the  case,  1  guinea. 

Attendance  at  court  (travelling  fee  exti-a),  3  guineas. 
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SYNOPSIS  OF  MEDICO-LEGAL  LITERATUEE 
PUBLISHED    SINCE    THE    LAST  EDITION 
OF  THIS  WORK. 
(Compiled  by  Stanley  B.  Atkinson.) 

iTn  selecting  articles  ^referenceka^l^^  -'^/^ 
GENBEAIi  EEFERENGES. 

—authors  and  subjects.)  * nf  nrHclesl    Series  I.,  1879— 1899. 

s  jrs  M;r  «■   sir  ^sAin^^^^^^  Ethic 

BibUogi»pUaMedioa  .»4.,  Medecm6  Legale)  1900^^^^^ 

a^'i&XKr^  1-don.  :S97-1903.  E.I..E.. 

^ittTSrSiJ^'SinuZi  Criminal  Law.    Vincent.  London, 
Anomalies  and  Curiosities  of  Med»ne.   a<>"« -d  Pyle    Philadelphia,  1900. 
gL^atlSXal^^ 

''^Srai<rg;isT,rg2vnS.'"^^^^^^^^^ 

^^^StepWs  Commentaries  on  the  Laws  of  England.    London,  1903.  . 
Stroud's  Judicial  Dictionary.    London  1903. 
Wharton's  Law  Lexicon.    Lely.    London,  1902. 
Law  Dictionary.    Bouvier.    Boston,  1897,  1898. 

II.  Annual  Publications. 
The  Medical  Directory  (Principal  Laws  and  Statutes  affecting  the  Medical 

^^theTetio'ol'Sed^^^^^^^^^^  Surgery  (Legal  Medicine-abstracts).  PhHa- 

'^^^ftnsactions  of  the  Medico-legal  Society.    London.  T.M.S.i 

Schmidt's  Jahrbucher  (a  quarterly  tibliof;-aP>7)-,^L^.^Pff S-  n.iWioffrnnhv 
Yirchow's  Jahresbericht  der  Gesammten  Medicm  (Genchtl.  Med.)  (bibliograplij 

and  abstracts).  Berlin. 

1  These  abbreviations  refer  to  subsequent  references. 


1904 


APPENDIX  D. 

^;-''r%^A'''^''^'''/,?°'"^'^'L°^.^'^^''^"«)-    The  Lancet.  London. 
Medical  Annual  (Legal  Section).  Bristol. 

British  Medical  Association  :  sub-section  of  Forensic  Medicine. 
Annual  Cnminal  Statistics  (England.  Scotland,  Ireland).  Official 
.     Mews  Annual  Digest  (Reported  Decisions).  London 

Oreneral  Digest  (America  and  England).    Eochester,  New  York. 

in.  Periodicals. 

^«vfor  P^f  'J?  Medecine  L(5gale  (monthly).   Paris.  ■  Ann  ^ 

BeiJin  '  ■  ^«'ii;.in  (quarterly  ?nd  supplem^n^j, 

Medico-legal  Jom-nal  (quarterly).    New  York 
Fiiedi-eich's  Blatter  f.  Gerichtl.  Medicin. 
Giomale  di  Medicina  Legale.  Pavia. 

Archiv.  fiir  Grim  -Anthropol.  und  Crim.-Statistic.  Leipzig. 

Archives  de  l  Anthropologie  Criminel.    Lyons  and  Paris. 

Indian  Medical  Gazette,  June,  1902  (a  medico-legal  munber) ;  January.  1903 
Powell  (medico-legal  notes).    Calcutta.  ; ,  uauuaxy,  ijoo. 

_^_Edinburgh  Medical  Journal    (occasional  abstracts  by  Harvey  Littlejohn). 

British  Joui-nal  of  Inebriety.    London.    B.  J.I.i 
The  Lancet  (Medicine  and  the  Law).  L.i 
BM  J^i"^^'*'^^  ^^'^^'^''^  (Medico-legal  and  Medico-ethical.  Epitome). 

Journal  of  the  American  Medical  Association  (Medico-legal  Department). 
Nordiskt  Medicmskt  Arkiv.  (Jure  Medicin). 
absSSf  ^^'^^'""^'^^^  Wochenschiift.   Referate :  GerichtHche  Medicin  (occasional 

Berliner  Klinische  Wochenschi-ift.   Ki-itiken  und  Eeferate  (occasional  abstracts). 

Medicine  (monthly).    Forensic  Medicine.  Detroit. 

Law  Quarterly  Review.    London.  li.Cl.B..' 

Law  Magazine  (quarterly).  London. 

Harvard  Law  Review.  H.L.B.^ 

American  Law  Review.    St.  Louis. 

Weekly  :  The  Law  Times  (L.T.i) ;  The  Law  Joui-nal  (L.J.i) ;  The  Justice  of  the 
Peace  (J.P.i) ;  The  Solicitor's  Jom-nal  (S.  J.i). 

rv.  Short  General  Contributions. 
Inaugui-al  Address  to  the  Medico-legal  Society.   Sii-  William  Collins.  T.  M.  S., 

Medico-legal  Notes  (evidence).    Nelson-Hardy  and  Lowndes.  E.  M.  J.,  2, 1897. 
Sociologic  Studies  of  a  Medico-legal  Natui-e.     Rosenberg  and  Aronstam.' 
Chicago,  1902. 

Notes  on  Forensic  Medicine.  Harvey  Littlejohn.  B.  M.  J.,  1,  1899  (673)  •  2 
(222);  1901,  1  (146).  ^ 

A  Century  of  Forensic  Medicine  in  Edinburgh.  Harvey  Littlejohn.  E.  M.  J., 
January,  1905. 

A  Half-century's  Progi'ess  in  Medical  Jiu-isprudence.    Physician  and  Sufeeon. 

1901  (49).  ^ 
Medico-legal  Notes.    Allison.    Baltimore,  1899. 

Review  of  Physiology  Works  from  a  Medico-legal  Standpoint.    Coiin.  Arch,  de 
I'Anthp.  dim.,  1895  (240). 

State  Medicine:  Past,  Present,  and  Future.  Med.  Record,  New  York,  1902  (925). 
Forensic  Physiology.    Atkinson.    St.  Bart.'s  H.  Reps.,  1904. 
Post-graduate  Coui-se  of  Lectui-es  in  Medical  Law.    Prussia,  1903. 
On  the  Establishment  of  Medico-legal  Diplomas.  Johnston.  Boston  M.  and  S.  J., 

1902  (519). 

Medicine  and  Law  from  a  Legal  Standpoint.    Dailey.    Med.  Leg.  Joui'.,  1900 
Encyclop.  Brit.    Harvey  Littlejohn.    Vol.  30  (606). 

Retrospect  of  Sixty  Years  of  Public  Medicine.    Nelson  Hardy.  Medical 
Magazine,  1897. 

1  These  abbreviations  refer  to  subsequent  references. 
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V  Medioo-leoal  Institutes  akd  Societies. 
There  are  niany  Institutes  of  State  Medidne  (^ 

del),  Berlin  (Strassman),  Vienna  i^^^^^  ^LdpIiK   L^ego,  Warsaw,  ^Brussels, 
Tokio  (Katayama),  Genoa  (Seven),  Eome,  i^eipzig,  ui^b  , 

''"ir£dTml^:&^i^t-:^^^-'.  withLib^T,  and  Annal,(,noath.,, 
""cLotts  Medico-leg.!  Society  (Exports  ia  Bostoa  M,  .nd  S.  J.,  founded 
°°'New  York  Medico-legal  Society  witB  LiWy,  and  Quarterly  Journal,  (emce 

1 880) 

Medico-legal  Society  of  Chicago  (1885).  MorHrine  a88o). 

New  York  Society  of  Medical  Jurisprudence  and  State  Medicine  66^^^ 
La  Societe  de  Medecine  Legale  de  Belgique  (^^^f^^^)/  f 
The  Medico-legal  Society.    London  (Yearly  ^'^^^^^^tl^",^' /g^.^^^ 
District  of  Colombia  Medico-legal  Society    Washington  1902. 
South  African  Medico-legal  Society.    Pietermaritzbuig,  190d. 

YI.  Text-books. 

Principles  of  Forensic  Medicine.    Guy  and  Ferrier    (Smith).    London,  1895. 

Text-book  of  Forensic  Medicine.    Luff.    London,  lb9o. 

Forensic  Medicine  and  Toxicology.    Hawthorne.    Glasgow,  1697. 

Forensic  Medicine.    "Tarsus."    London  1897.  Tnnrlon  1898 

Atlas  of  Legal  Medicine.    Hofmann    (Peterson  and  Kelly).    London,  1898. 

Medical  Juiisprudence.    Benson.    E.  L.  B.,  8,  30o.  T.ondon 

Lectures  on  Medical  Jurisprudence  and  Toxicology.     F.  J.  Smith.  London, 

^^^Forensic  Medicine.    Harvey  Littlejohn.  .^E- M.,  1901.  -Rrli-nhnrs?h 
Manual  of  Medical  Juiisprudence  and  Pubhc  Health.     Giffen.  Edmbuign, 

^ ^^Introduction  to  Medical  Jurisprudence.    McOallin.    London,  1901. 

A  Treatise  on  Medical  Jurisprudence.    Yivian  Poore.    -L'O^'l?'^' l^":!"  .  ,  , 
Medical  Jurisprudence,  Toxicology,  and  Public  Health.    Glaister.  Edinbm-gh, 

Aids  to  Forensic  Medicine.    Mui-rell.    London,  1902. 

Forensic  Medicine  and  Toxicology.    Dixon  Mann.    London,  1902. 

Forensic  Medicine,  Toxicology,  and  Pubhc  Health.     Husband  (Buchanan 

and  Hope).    Edinburgh,  1904. 

Treatise  on  the  Medical  Jui-isprudence  of  India.    Mann.    Albany,  1894. 
Outlines  of  Medical  Jurisprudence  for  India.     Gribble  and  Hehir.  Madi-as, 

^^^Legal  Medicine  in  India  and  Toxicology.    Barry.    Bombay,  1903,  1904. 

V  Manual  of  Medical  Jurisprudence  for  India.    Gibbons.    Calcutta,  1903. 

Medical  Jurisprudence  for  India.    Lyon  (Waddell).    Calcutta,  1904. 

Glossary  of  Medical  and  Medico-legal  Terms.    Hutchinson.  Calcutta. 

System  of  Legal  Medicine.  Edited  by  Hamiltou  and  Godkin.  New  York,. 
1895 

Medical  Jui-isprudence,  Forensic  Medicine,  and  Toxicology.  Witthaus  and 
Becker.    New  York,  1896. 

Taylor's  Medical  Jurisprudence  (12th  American  ed.,  Clark  Bell).  New  lork,. 

1897 

A  Manual  of  Medical  Juiisprudence,  Insanity,  and  Toxicology.  Chapman. 
Philadelphia,  1903. 

Epitome  of  Medical  Jurisprudence.    Dwight.    Philadelphia,  1903. 

Text-book  of  Medical  Jiuisprudence  and  Toxicology.  Eeese  (Leffmann). 
Philadelphia,  1903. 

A  Text-book  of  Legal  Medicine  and  Toxicology.  Edited  by  Peterson  and 
Haines.    Philadelphia,  1903,  1904. 

A  Text-book  of  Legal  Medicine.    Draper.    London,  1905. 

Traite  de  Juiisprudence  Medicale  et  Pharmaceutique.    Dubrac.    Paris,  1894. 

Precis  de  Medecine  Legale.    Coutagne.    Paris,  1897. 

Traite  de  Medecine  Legale  Theorique  et  Pratique.    Tourdes.    Paris,  1897. 

Jurisprudence  Phannaceutique.    Eoue.    Pans,  1899. 
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Le  Vade  Meciun  du  Medecin  Expert.    Lacassagne.    Paris,  1900. 

Medeciue  Legale  et  Jurisprudence  M^dicalo.    Bergeron.    Paris,  1903. 

Aide  Memoire  de  Medecine  Legale.    Lefert.    Pans,  1903. 

Pr6cis  de  Medeciue  Legale.    Vibert.    Paris,  1903. 

Lehrbuch  der  Gericbtlichen  Mediciu.    Strassmann.    Stuttgart,  1895. 

Lebrbucb  der  Gerichtlichen  Mediciu.    Dittrich.    Vienna,  1897. 

Lehrbuch  der  Gericbtlicbeu  Mediciu.    Hofmann.    Vienna,  1898. 

Medizin  und  Recbt.  Medizinischj  iirist.    Rudeck.    .Toua,  1899. 

Lebrbucb  der  Gericbtlichen  Medicin,  etc.    Emuiert.    Leii)zig,  1900. 

Qruudriss  der  Gerichtlichen  Medizin.    Gottschalk.    Leipzig,  1903. 

Stereoskopiscber  Gericbtsarztlicber  Atlas.    Lesser.    Breslau,  1903. 

Gericbtlicbe  Medicin.    Kutuer.    Jena,  1903. 

Codice  di  Medicina  Legale.    Eaffaele.    Naples,  1898. 

Oompeudio  di  Medicina  Legale.    Madia.    Naples,  1899. 

Estudios  M^dico-legales  sobre  el  Codijo  Civil  Argentine.  Veyga.  Bueuos 
Ayi-es,  1900. 

Juiisprudence  Vetdrinaire.    Coute.    Paris,  1898. 


SPECIAL  REFERENCES. 
Section  L 

Treatises  on  Crimmal  Law: — Russell  on  Crimes  (1896) ;  Roscoe  on  Criminal 
Evidence  (1898);  on  Nisi  Prius  (1900)  ;  Arcbbold  on  Criminal  Pleading  (1900"!; 
Kenny  (1902) ;  Warburtou's  Cases  (1903) ;  Harris  (1904). 

Text-books  on  Evidence :— Taylor  (Pitt-Lewis,  1895);  Best  (1902);  Powell 
(1898) ;  Phipson  (1902).    U.  S.  A. :— Thayer  (1898) ;  Wigmore  (1901). 

The  Authority  of  Text-books.    108  L.'T.  (97). 

Presumptions.    Pease.    E.  L.  E.,  1  (193) ;  4  (139)  ;  7  (423) ;  10  (327). 
Criminal  Evidence  Act,  1897. 

The  Sessions  of  the  General  Medical  Council  (Reports). 

Medical  Ethics  :  A  Guide  to  Professional  Conduct.    Saundby.    Bristol,  1902. 
Doctors  and  their  Work.    Carter.    London,  1903. 

Unwritten  Law  and  Ideals  of  Active  Careers.    Pitcairn.    London,  1899. 
A  Code  of  Medical  Ethics.    De  Styrap.    London,  1895. 

Vita  Medica,  Chapters  of  Medical  Life  and  Work.  Richardson.  London, 
1897. 

La  Profession  Medicale  au  Commencement  du  XXe.  Siecle.  Brouardel.  Paris, 
1902. 

L'Exercise  de  la  Medecine.    Brouardel.    Paris,  1899. 

La  Profession  Medicale:  ses  Devoirs;  ses  Droits.    Monache.    Paris,  1901. 

Medicine  and  Law.    Eve.    Journ.  Am.  Med.  Ass.,  1900,  1  (65). 

The  Law  in  its  Relations  to  Physicians.    Taylor.    New  York,  1900. 

The  Law  and  the  Doctor.    New  York,  1903. 

Professional  Secrecy.    Lefuel.    Ann.  1,  1897. 

Privileged  Medical  Communications.  Stimson,  Soren,  and  Cheever.  Boston 
M.  and  S.  J.,  1903,  2  (252).  Bateman.  T.  M.  S.,  1905;  L.,  1904,  2  (1513); 
B.  M.  J.,  1905,  1  (104). 

Professional  Confidences  of  Medical  Men.    64  J.  P.  (241). 

La  Responsibility  Medicale.    Brouardel.    Paris,  1898. 

InabiUty  to  Speak  on  Arraignment.  Scott.  B.  M.  J.,  1898,  2  (1761);  61  J.  P. 
(792) ;  104  L.  T.  (62,  1 10). 

The  Legal  Profession's  Attitude  to  the  Medical.    L.,  1904,  1  (945). 
Restraint  of  Practice.    116  L.  T.  (430). 

Medical  Partnerships,  Transfers,  and  Assistantships.  Barnard  and  Stocker. 
London,  1895.    12  L.  Q.  R.  (194). 

Law  of  Sale  of  Medical  Practices.  L.,  1904,  1  (1821). 
Confessions.  Am.  L.  R.,  1899  (376) ;  109  L.  T.  (528). 
Confession.    Oraies.    E.  L.  E.,  3  (263). 

Self-accusation.    B.  M.  J.,  1902,  2  (724);  Ann.,  50(176,  337,  423),  49  (178). 
Dying  Declarations  and  Depositions.  61  J.  P.  (3);  62  J.  P.  8  (711)  ;  67  J.  P.  (151). 
Famous  Trials.    Atlay.    London,  1899. 

The  Co-operation  of  the  Medical  and  Legal  Professions.  Sanderson.  Boston 
M.  and  S.  J.,  1901. 
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Presumptions  of  Law  and  Fact.    Lawsou.    St.  Louis,  1903. 

Eeport  and  Eegulations  as  to  AUowancos  to  Prosecutors  and  Witnesses. 

London,  Julj^  1st,  1904.  ,.n      j  t    mm    o  m  =;•7C^ 

Medical  Men  and  the  Subpoena  ad  Testificandum.    L.,  1904,  2  (1576). 
Medical  Witnesses  in  Criminal  Courts.    L.,  1903,  2  (171). 
Circumstantial  Evidence  :    Wills.    London,  1902. 
Circumstantial  Evidence.    Law  Stud.  Jotu.-.,  1904  (31). 
Inquest  Jui-ies.    Troutbeck.    T.  M.  S.,  1904. 
Dissection.    E.  L.  E.,  4  (288). 

Necropsy.    Caley  and  Andrews.    Q.  ,  ^  -,.         ^  i 

Post-mortem  Examinations  in  Medico-legal  and  Ordinary  Gases.  Clarke. 

London,  1896.  ■    a    l.^  a  -n 

Post-mortem  Examination  in  Medico-legal  Cases  m  Scotland,    bomervillo ; 

Glaister.    B.  M.  J.,  1900,  2  (1317—1649). 
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Abortion.    Craies.    E.  L.  B.,  1  (29);  8  (329). 

Abortion.    Cushing.    Best.  M.  and  S.  J.,  1896  (566). 
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„    Walker  v.  Walker,  82 

,,    Ward  V.  Ward  (divorce),  90 
White  V.  Howarth,  117 

,,    Wilson  V.  Wilson  (divorce),  86 

,,    Wool  V.  Wool,  55 
Caspar  on  Eespiration,  225 
Castor    oil    beans,    pois.    by,  797, 

append.  B.,  p.  892 
Caul,  a,  as  cause  of  death  of  neonate,  265 
Caulophyllin  as  abortifacient,  167 
Cayenne  pepper,  pois.  by,  712 
Celandine,  pois.  by,  682,  713 
Cemeteries,  pois.  from,  589 
Cephalhsematoma,  299 
Cepbalotripsy,  195 
Certificates,  append.  C,  p.  893 
Cervix,  the,  in  pregnancy,  40 
Cevadine,  827 

ChaiUetia  toxicaria,  pois.  by,  712 
Chancre,  a,  on  anus,  321 
CheUdonium  majus,  pois.  by,  713 
Chemist  poisoning  by  draught,  350 
Chest,  evidence  of  breathing  from,  204 
Chestnut,  pois.  by,  682 
Child,  the,  8  months  v.  9  months,  54 
,,         has  it  breathed,  204 
,,        hving  in  utero,  195 
„         marks  on,  in  abortion,  182 
,,        movements  of,  in  pregnancy, 
40 

,,        newborn,  vide  Neonate 
,,        7  months  v.  9  months,  59 

unborn,  190 
,,  ,,     killing  no  murder, 

253 

Children  and  dosage,  335 
,,      posthumous.  111 
,,      siipposititious,  93,  94 
Chitty,  J.,  on  concealment  of  birth,  70 

„       ,,     „  viability,  270 
Chloral  hydrate  and  rape,  117 
,,  „       pois.  by,  620 

Chloralose,  pois.  by,  624 
Chlorodyne,  776 
Chloroform  and  rape,  117 
,,         pois.  by,  603 
,,        operation  and  accident,  610 
Choke  damp,  568 
Cholera  and  poison,  352 
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Chromium,  pois.  by,  546 
Cicuta,  pois.  by,  714 
Cider,  lead  iu,  484 
Cimicifuga  as  abortifacieut,  167 
Circulation,  evidence  of  live  birtli  from, 
232 

Circumcision  and  carbolic  pois.,  427 
Cleator  Moor,  accident  at,  587 
Climacteric,  age  at,  16 
Cloves,  pois.  by,  749 
Coal  gas,  pois.  hy,  581 

,,   naphtha,  pois.  by,  664 
Cobalt,  pois.  by,  551 
Cocaine,  pois.  by,  744 
Cocculus  Indicus  in  husk,  330 
,,  pois.  by,  719 

Coffin,  Dr.,  and  his  prescription,  764 

,,     dust,  pois.  by,  848 
Coition  and  rupture  of  perLneuin,  34 
Colchicum,  pois.  hy,  721 
Cold  and  death  of  neonate,  294 
Collapse,  sj'mptoms  of,  393 
Colmer,  case  of  (abortion),  151 
Colocynth,  pois.  by,  717 
Commission  on  arsenic,  503 
Concealment  of  bkth,  69,  71 
Concentration  in  poisons,  341 
Conception  v.  birth,  93 
Conclusions  re  live  birth,  276 
Confinement,  case  of  alleged,  97 

„  prematiure,  150 

Conium,  pois.  by,  724 
Consent  and  rape,  126 

,,      in  examination,  124 
Convulsions,  dehvery  in,  263 
Cook,  discussion  of  case  of,  817 
Cooling  of  body  after  CO2  pois.,  571 
Copper  alloy  with  lead,  473 
, ,     as  abortif acient,  472 
, ,     chronic  pois.  by,  475 
, ,     greening  vegetables  by,  473 
,,     in  potatoes,  478 
,,     pois.  by,  472 
„     tests  for,  473,  476 
Copperas,  pois.  by,  548,  550 
Cord,  umbilical,  and  Hve  birth,  247 

„        hsemorrhage  from,  267 
length  of,  251 
,,  ,,        marks  of,  on  neck,  285 

„  ,,        neglect  to  tie,  313 

,,  ,,        observations  on,  247 

„  ,,        prolapse  of,  266 

,,  ,,        pulsation  in,  232 

,,  ,,        severance  of,  249 

,,  ,,        strangulation  by,  266, 

284 

Cordite,  pois.  by,  659 

Coroners  and  deaths  under  anaesthetics, 

append.  A.,  889 
Corpus  luteum  in  delivery,  76 
Cosmetics,  pois.  by,  484 
Com-tesy,  tenancy  by,  196 
Cowbane,  pois.  by,  714 
Craniectomy,  195 


Craniotomy  and  buth,  195 
Creosote,  pois.  by,  668 
Creohn,  pois.  by,  660 
Crocus  as  abortifacient,  176 
Croton  oil,  pois.  by,  728 
Cruelty,  matrimonial,  81 

,,      moral.  81 

,,       ordinary,  90 
Crymg  and  live  birth,  201,  202 
Cryptorchid,  definition  of,  23 
Curare,  697 

,,     pois.  by,  729 

,,     V.  strychnine,  360 
Cyanosis  in,  pois.  by  nitrobenzene,  674 


Daft  in  lozenges,  502 
Daisy  powder,  pois.  by,  631 
Dalby  Carminative,  775 
Daphne  mezereum,  683,  733 
Darling,  J.,  on  abortion,  161 
Darnel,  pois.  by,  765 
Datura,  pois.  by,  734 
Dead  at  birth,  270 

,,    when  born,  218 
Dead,  the,  pregnancy  in,  41 
,,       ,,    rape  on,  147 
,,       ,,    signs  of  delivery  in,  75,  78 
Death  of  neonates,  natm-al  causes,  259 
,,      ,,       ,,        from  wounds,  297 
,,     sudden  and  poison,  343 
Deception  and  rape,  118 
Defoecation  and  delivery,  264 

,,  ,,   labom',  261 

Deformities  in  paternity,  109 
Delivery,  68 

,,        and  defcecation,  264 
,,        corpus  luteum  in,  76 
,,       don't  vely  on  appearances  for, 
74 

,,       exertion  after,  306 

,,        fractured  skull  from,  305 

,,        in  puerperal  convulsions,  263 

, ,        legal  reasons  for  proving,  68 

,,        premature  often  habitvial,  55 

,,        remote  signs  of ,  76 

,,        signs  of,  m  the  dead,  75 

,,  „     ,,  recent,  72 

,,        strangulation  in,  291 

,,        imconscious,  38,  262 

,,        V.  menstruation,  72 

Dentists  and  rape,  117 

Dentures,  pois.  by,  455 

Destructive  thing,  328 

Development  in  prematm-ity,  53 

,,  ,,  protracted  gestation,  47 

,,  ,,  V.  size,  56  ^ 

De  ventre  inspiciendo,  36 

Dhaees,  methods  of,  161 

Diamond  dust,  pois.  by,  847 

Diaphragm,  the,  as  evidence  of  breath- 
ing, 204 

Digitahs,  accumulative  action  of,  340 
in  delu-ium  tremens,  339 
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Digitalis,  pois.  by,  739  mo 
Digits,  supermunerai-y,  in  patevmty,  luy 
Discharges  as  evidence  of  rape,  ld4 
putrid,  antepartum,  274 
Disease  and  abortion,  154 
„   impotency,  4 
doses  in,  338 
,,     gastric  absorption  in,  339 
,,     in  neonates,  269 
„     V.  poison,  symptoms,  347 
Divorce,  79 

„      for  ordinary  cruelty,  90 
,,      grounds  for,  80 
,,      impotency  in,  84 
,,      meaning  of,  80 
,,      venereal  disease  in,  83 
Docimasia  circulationis,  232,  240 
„        pulmonum,  204  ct  seq. 
Donough,  Jessie,  case  of,  257 
Dosage  in  children,  335 
,,      ,,  disease,  338 
,,  poison,  338 
Douglas  peerage  case,  19,  94,  108 
Drops  V,  minims,  640 
Drowning  in  infanticide,  311 

,,        „  natm-al  secretions,  235 
Drugs  in  abortion,  166 
Drvuik  or  dymg,  614 
Drunkenness  and  impotency,  4 
Duboisine,  757  . 
Ductus  arteriosus  and  live  bu-th,  2dfa 

„     venosus  and  live  birth,  239 
Duncan,  Dr.,  on  gestation,  62 
Dye  works,  pois.  by  gas  from,  598 
Dyers'  spirit,  480 
Dying  or  drunk,  614 
Dynamite,  657 

Easton's  syrup,  804 
Ecbolics,  definition  of,  166 
Ecchymosis  in  strangulation,  291 

„        „  smothering,  282 
Eclampsia  and  deUvery,  263 
Elephant,  case  of  pois.  one,  650 
EMns  on  pois.  by  phosphorus,  556 
Emetics  in  pois.,  357 
Emmenagogues,  conclusions  on,  185 
definition  of,  166 
,,  test  of,  166 

Emotion  and  impotency,  7 
Endometritis  and  sterility,  29 
Epilobium,  pois.  by,  743 
Epispadias  and  sterihty,  25 
Epithelium  m  stomach,  242 
Ergot  and  still  birbh,  170 
,,     as  abortifacient,  169 
,,    pois.  by,  717 
Erie,  J.,  on  poisoning,  332 
Erythrol  tetranitrate,  657 
Eserine,  pois.  by,  792 
Essence  of  pears,  617 
Ether,  pois.  by,  612 
Ethiop's  mineral,  456 


Euphorbia,  pois.  by,  683  „„„  ijo 

Evidence,  disappearance  ot,  m  lape,  no 

on  infanticide,  258 
Exalguie,  pois.  by,  633 
Examination  of  peraon,  124        .  ^g-. 

scheme  for,  120 

Execution,  pregnancy  as  bar  to,  35 
Exposure  and  death  of  neonate,  294 

indecent,  317 
Extra-uterine  pregnancy,  189 


FiEOES  OF  "  a  neonate,  244 
Faints,  618 

Fajat  Francois,  case  ot,  20 
Falls  and  death  of  child,  299 
Fatty  degeneration  from  pois.,  435 
Fear  and  rape,  118 
Fecimdation,  artificial,  45 
Fellmongering,  arsenic  in,  497 
Fellowes'  syrup,  804 
Felony,  misprision  of,  152 
Fingers  for  strangling  neonate,  ^ti( 
Fleming's  tincture,  684 
Flora,  sketch  of  the  English,  682 
Flour,  lead  in,  482 
Flypaper,  530 
Flywater,  495 
Food,  suffocation  by,  279 
,,     poison  in,  351 

,,     a  constituent  of,  344 
in,  to  annoy,  329 
,,     m  babies,  335 
Foodstuffs  and  metals,  377 

pois.  by,  833 
Fool's  parsley,  pois.  by,  694 
Foramen  ovate  and  live  bu-th,  2dy 
Formaldehyde,  pois.  by,  670 
Formaline,  670 

Fourchette,  the,  in  delivery,  72 

,,   ,,  vu-guis,  33 
Fractures,  intra-uterine,  299 
Frain,  Madame,  case  of,  188 
Frith,  case  of  infanticide,  237 
Frogs,  poison  from,  696 
Fimgi  and  arsenic,  499,  500 

„     pois.  by,  750 
Fusel  oil,  pois.  by,  617,  618 


Gagging  in  sodomy,  319 
Game,  poisoned,  837 
Gangrene  in  a  neonate,  270 
Gardner  peerage  case,  66,  100,  106 
Gases,  pois.  by,  567 
Gelsemium,  pois.  by,  753 
Germol,  637 

Gestation  in  mammals,  67 

,,       jom-nal  records  refused,  64 
,,       limit  to,  impossible  to  fix,  68 

prolonged,  60 
,,       1  V.9  months,  58 

Glass,  pois.  by,  328,  847 

Glonoin,  658 
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Glottis,  spasm  of,  in  neonates,  265 

Glucosides  v.  alkaloids,  327 

Godfrey's  cordial,  775 

Gold  alloyed  with  copper,  474 
,,    pois.  by,  479 

Gonococci,  pseudo,  84 
,,        genuine,  83 

Gonorrhoea  accidentally  acquired,  137 
,,        and  virgin  connection,  127 
in  divorce,  83 
V.  leucorrhoea,  185 

Gossypium  as  aboi-tifacient,  171 

G.  P.  I.  and  impoteucy,  5 

Griflath's  mixture  as  abortifacient,  168 

Greenwood,  case  of  rape,  133 

Guano,  pois.  by  fumes  of,  578 

Guinea  pepper,  712 

GuUet  not  always  corroded,  897 

Habit  in  poisoning,  335 
Haemophilia,  case  of,  268 
Haemorrhage  from  cord  in  neonates,  267 
,,         intra-cranial,  at  bu-th,  300 
Hair,  colour  of,  in  paternity,  110 

,,    in  bestiality,  322 
Haldane,  Dr.,  on  gas  pois.,  574,  590,  593 
Hardy,  Dr.,  case  of  rape,  146 
Hartley,  case  of  pois.,  330 
Hastings,  Lady  Flora,  case  of,  37 
Hawkins'  case,  legitimacy,  60 
Haywood,  case  of,  151,  407 
Head  injuries  and  impotency,  7 
Heap,  case  of,  150 
Heart  beat,  foetal,  in  pregnancy,  40 
,,  ,,      ,,  live  birth,  233 

Heathcote,  case  of  legitimacy,  59 
Hellebore  as  abortifacient,  183 

,,       pois.  by,  682,  755 
Hemlock-water,  pois.  by,  714 
Hermaphrodites  and  sex,  193 
Hicks,  Dr.,  on  suffocation  of  neonates, 

265 

Hierapicra,  pois.  by,  695 

Hip,  anchylosis  of,  and  impotency,  88 

Hocussing,  735 

HoUis,  case  of,  151 

HoUoway's  pUls,  695 

Holly,  pois.  by,  760 

Holy-bitter,  pois.  by,  695 

Horos  case,  the,  120 

Horseradish  v.  aconite,  684 

Hoyland,  Mrs.,  case  of,  20 

Huddersfield  pois.  case,  356,  373 

Husband  v.  wife,  evidence,  81 

Hydrastis  as  abortifacient,  172 

Hydrostatic  test  discussed,  276 

Hymen,  the,  accidentally  mptured,  33 

,,       destroyed  by  disease,  133 

,,      divided  by  accoucheur,  27,  30 

,,      in  deliver}',  77 
,,  rape,  33 

,,       ,,  vii-gins,  30 
Hyoscyamus,  pois.  by,  757 


Hypnal,  634 

Hypnotism  and  rape,  121 
Hypospadias  and  sterility,  25 
Hyssopus,  pois.  by,  760 
Hysteria,  rape  in,  123 


Identity  of  articles  m  pois.  cases,  871 
Idiosyncrasy  in  pois.,  334 
Idiots  and  rape,  116 
Ilex,  pois.  by,  760 
Illegitimacy,  evidence  in,  91 
Illness  and  abortion,  154 
,,      ,,    impotency,  3 
Immaturity  in  neonates,  268 

„       ,,  infanticide,  295 
Impotency,  3 

,,        age  in,  3 
,,         anchylosed  hip  in,  88 
,,        causes  of,  3 
,,        disease  in,  4,  9 
,,         emotion  in,  "7 
G.  P.  Lin,  5 
,,         illness  in,  3 
,,         nervous  disease  in,  5 
,,         pain  in,  4 
,,        local  causes  for,  7 
,,        in  divorce,  84 
,,         ,,  legitimacy,  98 
,,         V,  sterility,  9 
Impregnation  v.  insemintition,  46 
India,  abortion  in,  861 
,,     acetabulvim  in,  858 
,,     adipocere  in,  855 
,,     age  in,  856 
,,     amok  in,  872 
,,     bamboo  crushing  in,  863 
,,     bones  in,  859 
,,     camphor  pois.  in,  881 
,,     chilhes  v.  datura,  878 
,,     cocaine  habit  in,  880 
,,     cremation  rapid  in,  853 
,,     criminal  responsibihty,  873 
,,     datm-a  pois.  in,  878 
, ,     decomposition  in,  852,  854 
,,     digestion  m,  867 
,,     evidence  in,  853 
,,     height  and  weight  tables  in,  856 
,,     hemp  drugs  in,  869 
,,     homicide  in,  860 
,,     infanticide,  861 
,,     insanity,  868 
,,     lathi,  use  of,  863 
,,     love  philtres,  876 
,,     mummification,  856 
,,     murder  v.  homicide,  862 
,,     poisoning,  874 

,,  ,,        by  arsenic,  875  v 

,,  ,,  chlorodyne,  878 

,,  jequerity,  881  , 
,,  ,,         ,,  madar,  881 

,,  ,,  marking  mit,  881 

,,  opium,  877 
,,     race  differences  in  bones,  857 
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India,  skeletal  dififerences,  857 
,,     spleen,  rupture  of,  864 
,,     suicide  in,  860 
,,     trypanosomiasis,  864 
,,     viscera,  weights  of,  859 

weight  and  height  table,  856 
,,     wounds  and  injuries  in,  862 
Indigo  sulphate,  pois.  by,  402 
Infanticide,  252 

antepartum    rigor  mortis 

in,  272 
by  burning,  314 
,,  drowning,  311 
„  neglect,  250,  255,  256 

,,      to  tie  cord,  313 
,,  omission,  267,  294 


,,  poison. 


310 


cases  of,  not  proved,  231 
definition  of,  252 
evidence  on,  258 
immaturity  in,  295 
in  early  abortion,  272 
law  on,  253 

locahty  of  wounds  in,  307 
means  of,  279 
must  be  wilful,  306 
non-discovery  of  body  in,  253 
summary  of,  314 
viability  in,  271 
Infants,  feeding  of,  335 

,,      rape  on,  127 
Inheritance,  195 
Infections  in  abortion,  164 
Insect  powder,  Persian,  731 
Insemination  v.  impregnation,  46 
Intent  in  pois.,  329 
Iodine,  pois.  by,  565 
Iodoform,  pois.  by,  668 
Iron  as  abortifacient,  178,  184 

,,  pois.  by,  548 
Ivy,  pois.  by,  683 

Jateopha  curcas,  pois.  by,  760 
Jaundice  fi-om  sewer  gas,  592 
Jones,  Dr.,  on  antepartum  rigor  mortis, 
272 

Judges  differing,  case  of,  108 
Juniperus  sabina  as  abortifacient,  172 
Jury,  the,  on  infanticide,  254 


Keratin  coating  for  pHls,  341,  348 
Kidney,  the  influence  of,  on  poisons, 

338,  340 
Kinghorn,  case  of,  52 
Kraurosis  vulvse,  9 
Kwilecka,  case  of  Countess  of,  98 


Labour  mistaken  for  defcecation,  261 
,,      prolonged  as  cause  of  death, 
260 

,,      wounds  of,  on  child,  297 


Laburnum,  pois.  by,  682,  730 
Lactucarium,  774  _ 
Langdale,  Lord,  on  legitimacy,  o7 
Larynx,  spasm  of,  in  neonates,  269 
Laughing  gas,  pois.  by,  610 
Law,  the,  on  pois.,  323 
Lead  as  abortifacient,  178 

,,    caution  in  testing  for,  552 
,,    m  copper  vessels,  473 
,,    pois.  by,  481 
„    tests  for,  491 
Lee  on  vu-go  intacta,  33 
Legitimacy,  91 

,,         and  adultery,  100 

Lord  Langdale  on,  57 
,,         medical  evidence  in,  92 
Length  of  umbilical  cord,  251 
Lettuces,  opium  in,  774 
Leucomaines,  840,  843 

definition  of,  377 
Leucorrhoea  and  sterility,  29 
,,        V.  gonorrhoea,  84 
Likeness  in  paternity  cases,  108- 
Life  V.  hve  birth,  229 
Limekilns,  pois.  from,  580 
Linese  albicantes,  72,  77 

,,         on  breasts,  77 
Liquem:,  pois.  by,  651 
Litharge,  483 
Lithopffidion,  274 
Live  birth,  200 

,,       ,,    conclusions  on,  276 

,,       .,    definition  of,  201 

,,       ,,    from  circulation,  232 

crying,  202 
„       ,,      ,,    lungs,  vide  DocniASiA 

PULMONUM 

,,       ,,      ,,    mode  of  birth,  246 
,,       ,,      ,,    muscular  movements, 
201 

„       ,,    skin,  251 
,,       ,,       ,,    stomach,  241 

,,      ,,    stomach  and  bowels, 
232 

,,       ,,      ,,    umbiUcal  cord,  247 
,,       ,,       ,,    warmth     and  rigor 

mortis,  202 
,,       ,,    in  Scotland,  203 
,,       ,,    medical  v.  legal,  231 
,,       ,,    summary  of,  314 
Lobelia,  pois.  by,  763 
Lochia,  the,  in  deUvery,  73 
Locock's  pulmonic  wafers,  776 
Lolium,  pois.  by,  765 
Lowndes,  Dr.,  on  infanticide,  256 
,,         ,,        rape,  126 
,,        ,,        registration  of  bu-ths, 
257 

Lungs,  airless,  but  born  alive,  275 
,,     as  proof  of  live  bii-th,  276 
„     blood  m,  209 

,,  ,,       breathed      v.  non- 

breathed,  209 
„    breathed  v.  non-breathed,  206 
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Lungs,  colour  of,  207 

,,     congenital  disease  of,  270 

,,     consistency  of,  208 

,,    decomposition  v.  respiration,  209 

,,     disease  causing  sinking,  214 

,,     evidence  of  breathing  from,  204 

,,     floating  of  foetal,  219 

,,     hydrostatic  test  of,  212 

,,     lead  absorbed  by,  485 

,,     poisoning  per,  334 

,,     vesicles  in,  208 

„     volume  of,  206 

,,     weight  of,  209 
Lushington  on  sterility,  85 
I>ysol,  pois.  by,  662 


Maclean,  case  of,  59 
McMullen,  case  of  (pois.),  329,  344 
Macrae,  case  of  (rape),  113 
Magistery  of  bismuth,  545 
Magnetizer  and  rape,  121 
Magnesium,  pois.  by,  448 
Male  Pern,  pois.  by,  702 
Males,  fertility  in  j'oung,  11 
Malformation  in  death  of  neonate,  268 
Malpraxis,  in  poisons,  339 
Mammalia,  variations  in  gestation  in,  67 
Manchiueale,  pois.  by,  765 
Manganese  as  abortifacient,  167 
Mansfield,  Lord,  on  paternity,  108 
Marriage,  void  v.  voidable,  89 

,,       and  age,  13 
Marsh's  process,  521 
Massicot,  483 
Masturbation,  316 

hymen  in,  33 
„  and  sterility,  28 

Maturity  in  dead  bones,  270 
Meals  and  poison,  349 
Meat,  mercury  in,  454 
Meconium,  243 
Medicine  v.  poison,  325 
Membranes,  birth  in  the,  70 
Menopause,  age  at,  16 
Menses  no  proof  of  pregnancy,  61 
Menstruation,  abnormal,  and  sterility,  28 
„  and  alleged  rape,  126 

„    fertihty,  13 
„  ,,    ovulation,  46 

„  in  pregnancy,  39 

„  period  and  delivery,  46 

„  precocious,  14 

v.  delivery,  72 
„  when  does  it  begin,  14 

,,  when  does  it  cease,  16 

Mentha  as  abortifacient,  168 

pois.  by,  766 
Mercurius  vitse,  541 
Mercury,  alias  for  arsenic,  494 
,,       as  abortifacient,  177 

pois.  by,  453 
„       red  oxide  and  vinegar,  pois. 
by,  658 


Metals  as  abortifacients,  177 

,,     in  food  stuffs,  377 

,,  pois.  by,  434 
Methsemoglobin,  585 

,,  in  mine,  619 

Methylacetanilide,  pois.  by,  633 
Methylated  spirit,  612 
Methylene,  pois.  by,  611 
Midwives  and  suiU-births,  257 
Milk  in  virgms'  breasts,  39 

,,    ,,   stomach,  born  alive  ?  241 
Minims  v.  drops,  640 
Minium,  483 
Mirbane,  essence  of,  676 
Miscarriage  v.  abortion,  150 
Misprision  of  felony,  152 
Mistletoe,  pois.  by,  683 
Mitchell,  Dr.,  on  spermatozoa,  141 
Mole,  a  product  of  conception,  74 
Monorchid,  definition  of,  23 
Monorchism  and  sterility,  22 
Monsters,  bu-th  of,  198 

,,       may  not  be  killed,  269 
Month,  definition  of  a,  47 
Morison's  pills,  695 
Morphine,  pois.  by,  774 
Moth  powder,  666 
Mouth,  pois.  by  the,  333 
Movements  and  live  birth,  201 
Mummification  of  cord  and  live  birth, 
247 

Mimaps  and  impotency,  4 
Murder,  constructive,  151 
Mushrooms,  pois.  by,  750 
Mussels,  pois.  by,  834 
Myristica,  pois.  by,  767 
Myrrh  as  abortifacient,  167 
Mytilotoxine,  835 


Naphtha,  vide  Coal  Naphtha 

in  coal  gas,  581 
Naphthalene,  pois.  by,  666 
Naphthol  camphor,  pois.  by,  667 
Narcotics  and  rape,  116 
Narcotism  in  arsenical  pois.,  511 
Neck,  marks  on,  in  neonates,  293 

,,    twisting  of,  at  birth,  299 
Neglect  and  infanticide,  250,  256 
Neonate  and  disease,  269 

death  of,  from  placental  disease, 
270 

„     ,,         cold    and  ex- 
posure, 294 
,,     ,,     ,,    starvation,  294 
„    ,,     ,,    di-owning,  246 
,,      fractured  skull  in,  300 
,,      gangrene  in,  270 
,,      immatm-ity  of,  268 
, ,      incised  wound  on,  298 
,,      malformations  in,  268 
,,      marks  on  neck  of,  292 
,,      natural  causes  of  death  in,  259 
,,      presumed  dead,  259 
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Neonate,  punctured  wounds  in,  298 
soon  putrihes,  274 

'„      spasm  of  larynx  in,  269 
strangulation  of,  283,  293 
suffocation  by  food,  279 

,,      suffocation  of,  265 

,,      survival  of,  278 

was  it  born  dead  ?  270 

Nepenthe,  777 

Nerves,  the,  and  pois.  by  OU,  bti^ 
Nervine,  685 
Nettles,  pois.  by,  683 
Neur aline,  685  _ 
Neuritis,  arsenic  i'.  alcohol,  ulo 
Neutralisation  in  pois.,  358 
Nickel,  pois.  by,  551 
Nitrates,  tests  for,  551 
Nitro-benzene,  pois.  by,  673 
Nitro-glycerine,  pois.  by,  657 
Nitrous  oxide,  pois.  by,  610 
Noma,  case  of,  134 
Notes  on  cases,  importance  ot,  d&4 
Noxious  thing,  183,  328 
Noyeau  liqueur,  pois.  by,  651 
Nuisance  from  brick  kilns,  580 
Nutmeg,  pois.  by,  767 
Nux  vomica,  pois.  by,  803 
dose  of,  806 
Nymphomania,  321 

Odour,  the,  of  partm-ition,  72 
(Enanthe  crocata,  pois.  by,  771 
Offences,  unnatural,  316 
Oil  of  tar,  664  i    .  .or 

Oliver,  Dr.,  report  of  pois.  by  lead,  48b 
Omission,  infantic.  by,  267,  294 
Opium  for  a  child,  329 

pois.  by,  774 
Orpiment,  496 
Osmium,  pois.  by,  546 
Ouabain,  697 

Ovulation  and  menstruation,  46 
Oxalates,  pois.  by,  421 

PiEDBRASTiA,  signs  of,  320 
Palsies,  burth,  300 
Paraffin,  pois.  by,  678 
Paraldehyde,  pois.  by,  619 
Paraplegia  from  piperazine,  681 
Parsnip-water,  pois.  by,  800 
Partridges,  Canadian,  pois.  by,  837 
Parturition  and   intra-crauial  haemor- 
rhage, 300 
,,     re-procreation,  44 
hasty,  261 
Patent  medicines,  848 
Paternity,  108 

Paxton  on  superfoetation,  43 
Pears,  essence  of,  617 
Pederastia,  318 
Pemphigus,  intra-uterine,  274 
Penetration  in  rape,  112 


Penis,  no  blood  on,  in  rape,  132 
Pennyroyal  as  abortifacient,  leb 
as  ecboUc,  182 
''    ■     pois.  by,  766 
PeriAeum,  the,  accidentally  ruptured, 
33 

,,    in  virgins,  38 
Peritonemn  perforated  in  rape,  129 
Peritonitis  from  abortion,  181 

, ,    blow,  append.  A. ,  p.  »» < 
tubercular  and  impotency,  4 
Personation  and  rape,  122 
Peters,  Mrs.,  case  of,  543 
Phallin,  751 

Pharaoh's  serpents,  457 
Phenacetin,  pois.  by,  635 
Phenazonum,  pois.  by,  634 
Phenol,  test  for,  552  _ 
Phenylhydroxylamine,  pois.  by,  b(l 
PhiUimore,  J.,  on  abortion,  151 
Phosphates  m  decomposition,  5bl 
Phosphines,  554 
Phosphorus,  analysis  of,  5bU 

and  fatty  degeneration,  55b 

pois.  by,  553 
,,    chrome,  564 
Photo'gene,  678 
Physic  nut,  pois.  by,  760 
Physicians,  Roy.  CoU.  of,  on  abortion, 
152 

I  Physostigmine,  pois.  by,  792 
Pickle  jar,  unclean,  case  of,  369 
Picrotoxin,  pois.  by,  719 
Pigmentation  in  sulphonal  pois.,  b^/ 
Pills,  hard,  passing  through  bowel,  341 

,,    keratin  coat  for,  34l 
Pilocarpine,  antidote  to  atropine,  707 
Piperazine,  pois.  by,  681 
Placenta,  disease  of,  and  neonates,  ^/u 
Poison,  action  of,  332 
deadly,  332 

chemical  combination  in  a,  341 
'„       classification  of,  391 
concentration  of,  341 
definition  of,  824 
„       law  on,  328 
,,       none  found,  848 
V.  medicine,  325 
influence  of  stomach  on,  338 
''       scheduled  fists  of,  326 

corrosive,  392 
,,       gaseous,  567 
,,       three  parts  in  a,  338 
,,       dosage  in  a,  388 
trade,  328 
Poisoning,  323 

,,        autopsy  in,  362 

by  absinthe,  177,  699 
,,        ,,  acetanilide,  631 
,,        ,,  acid,  acetic,  652 
,,        ,,     ,,    carbofic,  422 
,,     ,,    carbonic,  568 
,,     ,,    hydrochloric,  409 
,,     ,,    hydrocyanic,  638 
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Poisoning  by  acid,  hydrofluoric,  410 
,,         ,,     ,,    nitric,  402 
,)         MM    oxalic,  413 
,,         ,,     ,,    picric,  655 
>>         >•     ,.    pyrogallic,  412 
„         ,,     ,,    sulphuric,  393 
>>  ,,    tannic,  655 

,)  >,    tartaric,  653 

aconite,  684 

,,  sethusa  cynapium,  694 

,,  alcohol,  612 
„  aloes,  695 

,,        „  alum,  443 

,,  ammonia,  430 

,,  ammonium  sulpho- 
cyanide,  652 
,,         ,,  amyl  nitrite,  659 
„  aniline,  670 

„  ,,  antifebrin,  631 
,,  ,,  antimony,  533 
,,        ,,  antipj'rin,  634 

,,  arsenic,  178,  493 

,,  arseniuretted  hydrogen, 
596 

,,  arum  maculatum,  701 
),  asarum,  176 

,,  atractyhs  gummifera,  703 
,,         ,,  bai-ium,  446 

,,  belladonna,  703 

,,  bellite,  677 
,,         ,,  benzene,  666 
,.         ,,  bismuth,  545 
,,        ,,  blackberries,  799 

brewei"'s  vats,  573 
),        ,,  bromoform,  629 
,,        ,,  buttercups,  797 
camphine,  795 
M  camphor,  714 

,,        ,,  cannabis  indica,  710 
,,        ,,  cantharides,  828 
,,        ,,  capsicum  (cayenne),  712 
,,        ,,  carbon  disulphide,  600 
,,        ,,  castor  oil  beans,  797,  and 

append.  B.,  p.  892 
,,        ,,  chailletia  toxicaria,  712 
,,         ,,  chelidonimn,  713 
,,         ,,  chloral  hydrate,  620 
,,  chloralose,  624 

,,         ,,  chloroform,  603 
,,  chromium,  546 

,,  ,,  cicuta,  714 
,,        ,,  cloves,  749 

„  CO,  573 
,,        ,,  coal  gas,  581 
,,        ,,    ,,    naphtha,  664 
,,        ,,  cobalt,  551 

,,  cocaine,  744 

,,  cocculus  indicus  (picro- 
toxine),  719 
,,        ,,  coffin  dust,  848 
,,         ,,  colchicum,  721 
,,        ,,  colocynth,  717 
,,        ,,  compressed  air,  698 
,,        ,,  conium,  724 


Poisoning  by  copper,  472 
>.  ,,  cordite,  659 
.,        ,,  creosote,  663 

,,  creolin,  660 
,,        ,,  croton  oil,  728 

,,  cm-are,  729 
,,        ,,  daphne,  733 
,.         ,,  datura,  734 

digitalis,  739 
,,         ,,  epilobium,  743 

„  ergot,  169,  717 
,,        ,,  eserine,  792 
,,         ,,  ether,  612 
„         ,,  exalgine,  633 

„  foodstuffs,  344,  833 
,,         ,,  formaldehyde,  670 
,,        ,,  fumes  from  stoves,  578 
,,         ,,  fungi  (mushrooms),  750 
,,         ,,  gas  from  dye  works,  598 
,,        „  gelsemium,  753 

„  gold,  479 
,,        ,,  hellebore,  755 
„         „  holly  (ilex),  760 
,,         ,,  hj'oscyamus,  757 
„         „  hyssop,  760 
„         ,,  iodine,  565 
,,         ,,  iodoform,  668 
,,        ,,  ii-on,  548 
,,         ,,  jatropha,  760 
,,         ,,  laburnum,  730 

„  lead,  179,  481 
,,         ,,  Ume  kUns,  580 
„        „  lobelia,  763 
,,         ,,  lolium,  765 

„  lysol,  662 
,,         „  magnesium,  448 
„         ,,  male  fern,  702 
,,         ,,  mauchineale,  765 
,.         ,,  mechanical  kritants,  847 
,,         ,,  mercury,  453 
,,        ,,  metallic  salts,  434 
,,         ,,  methylene,  611 
,,         ,,  morphine,  774 
,,         ,,  mushrooms,  750 
,,        ,,  naphthalene,  666 
,,         ,,  naphthol  camphor,  667 
,,        ,,  nickel,  551 
,,        ,,  nitrobenzene,  673 
,,         ,,  nitroglycerine,  657 
,,         ,,  nitrous  oxide  gas,  610 
,,         ,,  nutmeg  (myristica),  767 
,,        ,,  oenanthe  crocata,  771 
,,         ,,  opium,  774 
,,         ,,  osmium,  546 
,,         ,,  oxalates,  421 
,,         ,,  paraffin,  678 
,,         ,,  paraldehyde,  619 
,,         ,,  peimyroyal  (mentha),  766  '^i. 
,,         ,,  petroleum,  678 
,,         ,,  phenacetin,  635 
,,         ,,  phenazonmn,  634 
,,         ,,  phenylhydroxylamuie, 
677 

,,        ,,  phosphorus,  553 
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Poisoning  by  physic  nut,  760 

,,  physostigmine,  792 
\\         ,,  picrotoxine,  719 
,,         ,,  piperazine,  681 
,,  pork  pie,  839 
,,  potash,  427 
,,        ,,  potass.,  bromide,  440 
,,      ,,       chlorate,  441 
„  iodide,  439 

.,       nitrate,  485 
"         ,,      ,,  permanganate, 
442 
sulphate,  436 
sulphocyanide, 
652 

,,  primula,  796 
„  privet,  762 

,,  proprietary  remedies,  848 
pyiidme,  680 
,,         ,,  resorcin,  669 
,,         ,,  roburite,  660 
,,  '      ,,  rumex,  800 
,,         ,,  santonin,  700 

,,  savin,  173,  761 
,,         ,,  sewer  gas,  589 
,,         ,,  silver,  445 
,,         ,,  sium,  800 
„  soda,  427 
,,  sodium  borate,  443 
,,     iodide,  445 
,,        ,,  solanum,  800 
,,         ,,  strychnine,  803 
,,         ,,  sulphate  of  indigo,  402 
,,        ,,  sulphonal,  625 
,,        ,,  sulphuretted  hydrogen, 
585 
„  tansy,  175 
,,        ,,  taxus  (yew),  823 
„  thaUine,  629 
,,  thalUum,  480 
„  tin,  480 
,,        ,,  tobacco  (nicotiana),  768 

„      „      (lobeha),  763 
,,         ,,  trional,  629 
,,         ,,  turpentine,  795 
,,         ,,  uranium,  551 
,,        ,,  vanilla,  826 
,,        ,,  veratrine,  827 

,,  veronal,  636 
,,         ,,  water-gas,  579 

„  yew,  823 
,,         ,,  zinc,  448 
,,        chronic,  343 
, ,        complete  analysis  in,  370 
, ,        course  of,  352 
,,        diagnosis  of,  347 
,,        feigned,  352 
,,        general  treatment  of,  356 
,,        ui  disease,  338 
,,        infanticide  by,  310 
,,        quantity  in,  330 
,,        report  of  case  of,  378 

slow,  348 
,,        sudden  death  in,  348 


Poisonmg,  sudden  symptoms  in,  348 
symptoms  in,  360 

V.  disease,  oil 
][       time  of,  841 
,,        vomiting  in,  351 

what  to  do  in,  854 
,,        who  to  tell  in,  355 
Police,  the,  and  suspected  pois.,  355 
Polygala  as  abortifacient,  168 
Poppies,  775 
Pork  pies,  pois.  by,  889 
Potash,  pois.  by,  427  ,  ,    ,  .oa 

Potass,  arsenate  in  potass  sulphate,  4dB 
bromide,  pois.  by,  440 
,,      chlorate,  pois.  by,  441 
,,     cyanide  andworlcmen,  337 
,     iodide  as  abortifacient,  180 

„     pois.  by,  439 
,,     nitrate,  pois.  by,  485 

permanganate  as  abortifacient, 
^  167 

,,   antidote  to 
HON,  648 
,,    antidote  to 
morphia,  785 
pois.  by,  442 
,,      sulphate,  pois.  by,  436 
Potatoes,  copper  in,  478 

,,       pois.  by,  801 
Poulet,  Earl,  case  of,  92 
Pregnancy,  35 

after  rape,  146 
,,         and  sex  of  child,  46 
ballottement  in,  41 
breasts  in,  39 
,         can  it  occur  after  menopause, 
17 

cervix  in,  40 
concealment  of,  38,  71 
dm-ation  of,  44 

,,  in  legitimacy,  98 

earliest  age  for,  15 
enlargement  of  abdomen  in, 
39 

extra-uterine  and  abortion, 
189 

fcetal  heart  in,  40 
in  the  dead,  41 
legal  establishment  of,  35 
,,        medical  evidence  in,  39 
,,         menstrviation  in,  89 
,,        movement  of  child  in,  40 
,,        must  menstruation  precede, 
15 

,,        oldest  age  for,  18 
,,         quickening  in,  39 
,,         shortened,  47 
,,        sickness  in,  39 
,,        signs  of  certain,  40 
,,        unsuspected,  60 
,,        uterine  souffle  in,  40 
,,        without  knowledge,  88 
Prematurity,  50 
Priapism  and  impotency,  5 
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Primogeniture,  199 
Primula,  pois.  by,  796 
Pi-ivet,  pois.  by,"  762 
Proprietary  drugs,  pois.  by,  848 
Prostitutes  and  rape,  128 
Prual,  698 
Ptomaines,  840,  844 

,,        definition  of,  377 
Pulsation  in  cord  and  live  birth,  247 
Pupils,  the,  in  apoplexy,  783 
Putrefication,  antepartum ,  273,  274 
,,  and  live  birth,  220 

in  pois.  by  HON,  644 
Pyramidon,  634 
Pj-ridine,  pois.  by,  680 


Quacks  and  abortion,  166 
Quickening  in  pregnancy,  39 
"  Quietness,"  775 
Quinine  as  abortifacient,  176 


Eace  in  paternity,  109 
Eape,  112 

,,  age  in,  114 

,,  alcohol  in,  116 

,,  anaesthetics  in,  117 

,,  blood  on  penis  in,  132 
chloral  bj'drate  in,  117 

,,  consent  in,  126 

,,  deception  in,  118 

,,  definition  of,  112 

,,  dentists  and,  117 

,,  discharges  as  evidence  of,  134 

,,  examination  of  person  in,  124 

,,  false  charges  of,  145 

„  fatal,  131 

,,  females  on  males,  148 

,,  in  sleep,  120 

hypnotism  and,  121 

.,  hymen  in,  33 

,,  hysteria  and,  123 

,,  law  on,  112 

, ,  loss  of  evidence  of,  143 

,,  medical  evidence  in,  123 

,,  mental  condition  in,  116 

,,  menstruation  and,  126 

„  narcotics  and,  116 

,,  on  adults,  138 

,,  ,,  infants,  127 

,,  ,,  the  dead,  147 

,,  penetration  in,  112 

,,  personation  of  husband  and,  122 

,,  pregnancy  after,  146 

,,  pretended,  124 

,,  prostitutes  on,  123 

,,  spermatozoa  as  evidence  of,  141 

,,  time  for  action  for,  116 

,,  time  of,  124 

,,  under  fear,  118 

,,  violent  usually,  138, 139 

, ,  violence  not  found,  132 

,,  vomiting  in,  148 


Rape,  woollen  fibres  ui,  142 
Rat  paste,  composition  of,  553 

,,     ,,     death  from,  568 
Ratsbane,  712 

Reagents  pure  m  analysis,  377 
Realgar,  496 
Rectum,  pois.  per,  334 
Registration  of  still-births,  257 
Reed,  case  of,  abortion,  160 

,,    Dr.,  on  gestation,  62 
Re-impregnation,  time  of,  44 
Reinsch's  process,  522 
Resorcin,  pois.  by,  669 
Respiration,  artificial  in  neonates,  221 
,,  ,,       V.  natural,  223 

,,        before  or  diuring  bh-th,  228 
„        life  V.  live  birth,  229 
Ricinin,  pois.  by,  797 
Ricinus  beans,  pois.  by,  append.  B., 

p.  892 

Rigor  mortis,  antepartum,  272 
„        ,,      in  C0.2  pois.,  571  ' 
,,         ,,      live  birth  from,  202 

Robmite,  pois.  by,  660 

Rue  as  abortifacient,  172 

Rumex,  pois.  by,  800 

Ruppert,  Anna,  case  of,  454 

Ruta  as  abortifacient,  172 

Saffron  as  abortifacient,  176 

Sal  de  duobus,  436 

Sal  polychreest,  436 

Sahva,  the,  as  evidence  of  pois.,  353 

Sanguinarin  as  abortifacient,  168 

Sanitas  in  phosphorous  pois.,  558 

Santonin,  pois.  by,  700 

,,       V.  strj'chnine,  814 
Sarcoma  after  blow,  365 
Sardines,  pois.  by,  838 
SarsapariUa  r.  strychnine,  804 
Savin  as  abortifacient,  172 
„     pois.  by,  761 
,,     V.  yew  leaves,  825 
Scotland,  legitimacy  m,  92 
„       live  birth  m,  203 
Secrecy,  professional,  in  abortion,  152 
Seduction,  action  for,  59 
Self-delivery,  vide  Deliveey 
Semen,  emission  in  rape,  114 

,,     in  sodomy,  319 
Senecio  as  abortifacient,  169 
Separation  of  umbilical  cord,  248 
Sewer  gas,  pois.  by,  589 
Sex,  change  of,  at  adult  life,  88 

,,    duration  of  pregnancy  in,  46 

,,    in  hermaphrodites,  193 

,,    ,,  monsters,  193 
Shee,  J.,  on  infanticide,  292  V 

,,     ,,    ,,  sterility,  26 
Sheep  dip,  495 
Shock,  symptoms  of,  392 
Sickness  in  pregnancy,  89 
Silver,  pois.  by,  445 
Simn,  pois.  by,  800 
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Skewers  used  for  abortion,  161 
Skin,  desquamating  antepartum,  274 

„    live  birth  from,  251 

„    pois.  through,  334 
Skull,  fracture  of,  at  birth,  300 
Sleep,  rape  during,  120 
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F,R,C.P.,  Physician  to,  and  Lecturer  on 
Medicine  in,  Guy's  Hospital,  Crown 
8vo,  with  26  Engravings.    73,  6d. 

A  Manual  of  Diseases  of  the 

Skin,  with  an  Analysis  of  20,000  con- 
secutive Cases  and  a  Formulary.  -  By 
Duncan  L.  Bulki.ey,  M.D.,  New 
York.  Fourth  Edition,  Roy.  i6mo,  6s. 6d. 
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Cancerous  Affections  of  the  Skin. 

(Epithelioma  and  Rodent  Ulcer.)  By 
George  Thin,  M.D.  Tost  8vo,  with 
8  Engravings,  Ss. 

By  the  same  Author. 

Pathology  and    Treatment  oi 

Ringworm.   8vo,  with  21  Engravings, 
SS. 

The  Operative  Surgery  of  M  alig- 

nant  Disease.  By  Henry  T.  Butlin, 
F  R  C.S.,  Surgeon  to  St.  Bartholomew  s 
Hospital.    Second  Edition,  with  12  En-  | 
gravings.    8vo,  14s. 

By  the  same  Authoj: 

Malignant  Disease  (Sarcoma 
and  Carcinoma)  of  the  Larynx. 
8vo,  with  5  Engravings,  5s. 

Ringworm    and    some  other 

Scalp  Affections:  their  Cause  and 
Cure.  By  Haydn  Brown,  L.R.C.P.Ed. 
Svo,  5s. 

The  Diagnosis  and  Treatment  ot 

Syphilis.  By  Tom  Robinson,  M.D., 
Physician  to  the  Western  Skin  Hospital. 
Second  Edition,  Crown  Svo,  3s.  6d. 

By  the  same  Author. 

The  Diagnosis  and  Treatment 

of  Eczema.    Second  Edition,  Crown 
Svo,  3s.  6d. 

Also. 

Illustrations  of  Diseases  of  the 
Skin  and  Syphilis,  with  Re- 
marks. Ease.  I.  with  3  Plates.  Imp. 
4to,  5s.  net. 

Selected  Papers  on  Stone,  Pros- 
tate, and  other  Urinary  Dis- 
orders. By  Reginald  Harrison, 
F.R.C.S.,  Surgeon  to  St.  Peter's  Hos- 
pital.   Svo,  with  IS  Illustrations.  5s. 

Urine  Examination  made  Easy; 

a  Method  of  Examining  Urine,  with  the 
Common  Tests  fully  described.  By 
Thomas  Carruthers,  M.A.,  M.B., 
Ch.B.    Svo,  IS.  6d.  net. 

Chemistry  of  Urine  ; 

A  Practical  Guide  to  the  Analytical 
Examination  of  Diabetic,  Albuminous, 
and  Gouty  Urine.  By  Alfred  \rl. 
Allen,  F.I.C,  F.C.S.  With  Engrav- 
ings, Svo,  7s.  6d. 

Clinical  Chemistry  of  Urine 
(Outlines  of  the).  By  C.  A.  Mac 
MUNN,  M.A.,  M.D.  Svo,  with  64 
Enfyavings  and  Plate  of  Spectra,  9s 


On  the  Development  and  Ana- 
tomy of  the  Prostate  Gland,  with 
and  Account  of  its  Injuries  and  Diseases 
and  ihtir  Surgical  T.eatmenl.  By  \V':'- 
RICHAKDSON,  M.D.,  B.S.,  I'.K-^-^-. 
Assistant  Surgeon  at  the  Royal  Infirmary, 
Newcaslle-on-Tyne,  Assistant  Demon- 
straior  of  Operative  Surgery  at  Uie  Uni- 
versity of  Durham  College  of  Medicine, 
Heath  Scholarship  Prize  Essay.  With 
47  Plates.    Imp.  Svo,  los.  6d.  net. 

The   Clinical    Examination  of 

Urine,  with  an  Atlas  of  ^^'^^fyJ^S: 
posits.  By  Lindley  Scott,  M.  A.,  M.D. 
with  41  Original  Plates  (mostly  m 
Colours).    Crown  410,  155.  net. 

Electric    Illumination    of  the 

Bladder  and  Urethra,  as  a  Means 
of  Diagnosis  of  Obscure  Vesico-Urethral 
Diseases.  By  E.  HURRY  Fenwick 
F  R  C  S.,  Surgeon  to  London  Hospital 
aiid  St.  Peter's  Hospital  for  Stone.  Second 
Edition.  Svo,  with  54  Engravings,  6s.  bd. 
By  the  same  Author. 

Operative  and  Inoperative 

Tumours  of  the  Urinary  Blad- 
der :  a  Clinical  and  Operative  Study 
based  on  500  Cases.  With  39  Illustra- 
tions.   Svo,  ss. 

Also. 

Tumours  of  the  Urinary  Blad- 
der.   Fasc.  I.    Royal  Svo.  5s.  net. 
Also. 

Ulceration    bf    the  Bladder, 

Simple,  Tuberculous,  and  Malig- 
nant:  A  Clinical  Study.  Illustrated, 
S-vo,  5s.  Also. 

The    Cardinal    Symptoms  01 

urinary  Diseases  :  their  Diagnostic 
Significance  and  Treatment.  Svo,  with 
36  Illustrations.    Ss.  6d. 

Also, 

Atlas  of  Electric  Cystoscopy. 

Royal  Svo,  with   34  Coloured  Plates, 
embracing  83  Figures.    21s.  net. 

Also, 

Obscure  Diseases  of  the  Urethra. 

With  63  Illustrations,  Svo,  6s.  6d. 
Also. 

Obscure  Diseases  of  the  Kidneys: 

the  Value  of  Ureteric  Meato- 
scopy  in  their  Diagnosis  and 
Treatme'n-t.  Bdsed  on  400  Major 
Operations  on  the  Kidney.  With  6  Plates 
and  45  Figures  in  the  Tex.t.    8\  o,  6s.  6d. 

Urinary  and  Renal  Derange- 
ments and  Calculous  Disorders. 
By  Lionel  S.  Beale,  F.R.C.P., 
F.R.S.,  Consulting  Physician  to  King's 
College  Hospital.    Svo,  Ss.   
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By  Sir  Henky  Thompson,  Bart.,  F.R.C.S. 
Diseases  of  the  Urinary  Organs. 

Clinical  Lectures.  Eighth  Edition. 
8vo,  with  121  Engravinp;s,  los.  6d. 

Practical  Lithotomy  and  Litho- 

trity ;  or,  An  Inquiry  into  the  Best  Modesof 
Removing  Stone  from  the  Bladder.  Third 
Edition.  8vo,  with  87  Engravings,  los. 

The   Preventive  Treatment  of 

Calculous  Disease,  and  the  Use  of 
Solvent  Remedies.  Third  Edition. 
Crown  8vo,  2s.  6d. 

Tumours  of  the  Bladder: 

Their  Nature,  Symptoms,  and  Surgical 
Treatment.  8vo,  with  numerous  Illustra- 
tions, 5s. 

Stricture  of  the  Urethra,  and  Uri- 
nary Fistulae  :  their  Pathology  and 
Treatment.  Fourth  Edition.  8vo,  with 
74  Engravings,  6s. 


Diseases  of  the  Rectum  and 

Anus.  By  Sir  Alfred  Cooper, 
F.R.C.S.,  Senior  Surgeon  to  the  St. 
Mark's  Hospital  for  Fistula  ;  and  F. 
SwiNFORD  Edwards,  F.R.C.S.,  Senior 
Assistant  Surgeon  to  St.  Mark's  Hospital. 
Second  Edition,  with  Illustrations.  8vo, 

I2S. 

Cancer  of  the  Rectum. 

Especially  considered  with  regard  to  its 
Surgical  Treatment.  Jacksonian  Prize 
Essay.  By  Harrison  Cripps,  F.R.C.S., 
Surgeon  to  St.  Bartholomew's  Hospital. 
8vo,  with  13  Plates  and  several  Wood 
Engravings,  6s. 

Also. 

The  Passage  of  Air  and  Faeces 
from  the  Urethra.    8vo,  3s.  6d. 

Syphilis. 

By  Sir  Alfred  CooPER,  F.R.C.S.,  Con-  I 
suiting  Surgeon  to  the  West  London  and 
the  Lock  Hospitals.  Second  Edition. 
Edited  by  Edward  Cotterell, 
F.R.C.S. t  Surgeon  (out-patients)  to  the 
London  Lock  Hospital.  8vo,  with  24 
Full-page  Plates  (12  coloured),  i8s. 

On  Maternal  Syphilis,  including 

the  presence  and  recognition  of  Syphilitic 
Pelvic  Disease  in  Women.  By  John  A. 
Shaw-Mackenzie,  M.D.  8vo,  with 
Coloured  Plates,  los.  6d. 

A  Medical  Vocabulary : 

An  Explanation  of  all  Terms  and  Phrases 
used  in  the  various  Departments  of  Medical 
Science  and  Practice,  their  Derivation, 
Meaning,  Application,  and  Pronunciation. 
By  R.  G.  Mayne,  M.D.,  LL.D.  Seventh 
Edition  by  W.  W.  Wagstaffe,  B.A., 
F.R.C.S.,  and  G.  D.  Parker,  M.B. 
Crown  8vo,  12s.  6d. 


A  Short  Dictionary  of  Medical 

Terms.  Being  an  Abridgment  of 
Mayne's  Vocabulary.    64mo,  2s.  6d, 

Dunglison's    Dictionary  of 

Medical  Science  :  Containing  a  full 
Explanation  of  its  various  Subjects  and 
Terms,  with  their  Pronunciation,  Accentu- 
ation, and  Derivation.  Twenty-third 
Edition,  --..uch  enlarged.  By  Tho.mas 
L.  SiEDMAN,  A.M.,  M.D.  With  577 
Illustrations,  including  84  Page  plates. 
Imp.  8vo,  34s.  net. 

Terminologia     Medica  Poly- 

glotta  :  a  Concise  International  Dic- 
tionary of  Medical  Terms  (French,  Latin, 
English,  German,  Italian,  Spanish,  and 
Russian).  By  Theodore  Maxwell, 
M.D.    Royal  8vo,  i6s. 

A  German-English  Dictionary  of 
Medical  Terms.  By  Sir  Frederick 
Treves,  Bart.,  K.C.V.O.,  Surgeon  to  the 
London  Hospital ;  .-"nd  Hugo  Lang, 
B.A.   Crown  8vo,  half- Persian  calf,  12s. 

A   Handbook  of  Physics  and 

Chemistry,  adapted  to  the  require- 
ments of  the  first  Examination  of  the 
Conjoint  Board  and  for  general  use.  By 
Herbert  E.  Corbin,  B.Sc.Lond.,  and 
Archibald  M.  Stewart,  B.Sc.  Lond. 
Second  Edition.  With  153  Illustrations. 
Crown  8vo,  6s.  6d. 

A  Manual  of  Chemistry,  Theo- 
retical and  Practical.  By  William 
A.  Tilden,  D.Sc,  F.R.S.,  Professor  of 
Chemistry  in  the  Royal  College  of  Science, 
London  ;  Examiner  in  Chemistry  to  the 
Department  of  Science  and  Art.  With 
2  Plates  and  14'!  Woodcuts,  cr.  8vo,  los. 

The  Elements  of  Chemistry. 

ByM.  M.  Pattison  Muir,  M.  A.,  Fellow 
and  PiKlector  in  Chemistry  of  Gonville 
and  Caius  College,  Cambridge.  With 
I  lusti aliens,  Svo,  los.  6d.  net. 

Chemistry, 

Inorganic  and  Organic.  With  Experi- 
ments. By  Charles  L.  Bloxam. 
Ninth  Edition,  by  John  Millar 
Thomson,  F.R.S.,  Professor  of  Chemistry 
in  King's  College,  London,  and  Arthur 
G.  Bloxam.  Svo,  with  2?4  Illustrations, 
i8s.  net. 

By  the  same  Author, 

Laboratory  Teaching; 

Or,  Progressive  Exercises  in  Practical 
Chemistry.  Sixth  Edition.  By  Arthur 
G.  Bloxam.  Crown  8vo,  with  80 
Engravings,  6s.  6d. 

Watts'    Organic  Chemistry. 

Edited  by  William  A.  Tilden,  D.Sc, 
F.R.S.,  Professor  of  Chemistry,  Royal 
College  of  Science.  Second  Edition. 
Crown  Svo,  with  Engravings,  cos. 


LONDON:   7,  GREAT  MARLBOROUGH  STREET. 


4-  A.  CHURCHILVS  RECENT  WORKS. 


13 


Practical  Chemistry 

Sd  Qualilaiive  Analysis  P.y  Frank 
Tlowes.  D.Sc.  Lond.,  Emeritus  Pro- 
fessor o  Chemistry  in  the  UmversUy 
Co  lege,  Nottingham.  Seventh  Edition 
Post  8vo,  with  lOl  Engravings  and 
Frontispiece,  8s.  6d. 

Quantitative  Analysis. 

^  Bv  Frank  Clowes,  D.Sc.  Lond., 
Emeritus  Professor  of  Chemistry  in  the 
University  College,  NoUmgham,  and  J. 
Bernard  Coleman,  Assoc.  R.  C.  Sci. 
Dublin;  Prolessor  of  Ch.-^-'^^^' f." 
West  London  Polytechnic.  Sixth  Edi- 
tion. Post  Svo.  with  125  Engiavings,  los. 
By  the  same  Atitlwrs. 

Introduction     to  Quantitative 

Analysis.    Post  8vo,  with  62  Engrav- 
ings, 4S.  6d. 

Also. 

Elementary  Practical  Chemistry. 

Fourth  Edition.    Post  8vo,  3s.  6d. 

Part  L,  General  Chemistry.    With  75 

Engravings,  2s.  6d.  net. 
Part  IL,  Analytical  Chemistry.  With 
20  Engravings,  2s.  6d.  net. 

Qualitative  Analysis. 

By    R.    Fresenius.      Translated  by 
Charles  E.  Groves,  F.R.S.  Tenth 
Edition.    Svo,  with  Coloured  Plate  ot 
Spectra  and  46  Engravings,  153. 
By  the  same  Author. 

Quantitative  Analysis. 

Seventh  Edition. 

Vol.    I.,  Translated  by  A.  Vacher. 

Svo,  with  106  Engravings,  15s. 
Vol.  IL,  Translated  by  C.  E.  Groves, 

F.R.S.   Svo,  with  143  Engravings, 

20S. 

Inorganic  Chemistry 

(A  System  oO-  By  Sir  William  Ramsay, 
K.C.B.,  Ph.D.,  F.R.S.,  Professor  of 
Chemistry  in  University  College,  London. 
Svo,  with  Engravings,  iSs. 

By  the  same  Author. 

Elementary  Systematic  Chemis- 
try for  the  Use  of  Schools  and 
Colleges.  With  Engravings.  Crown 
Svo,  4s.  6d.  ;  Interleaved,  53.  6d. 

Valentin's  Practical  Chemistry 
and  Qualitative  and  Quantita- 
tive Analysis.  Edited  by  W.  R. 
HODGKINSON,  Ph.D.,  F.R.S.E.,  Pro- 
fessor of  Chemistry  and  Physics  in  the 
Royal  Military  Academy,  and  Artillery 
College,  Woolwich.  Ninth  Edition.  Svo, 
with  Engravings  and  Map  of  Spectra, 
9S.   [The  Tables  separately,  2s.  6d.] 

Practical    Chemistry,    Part  I. 

Qualitative  Exercises  and  Analy- 
tical Tables  for  Students.  By  J. 
Campbell  Brown,  Professor  of  Chemis- 
try in  Victoria  University  and  University 
College,  Liverpool.  Fourth  Edition. 
Svo,  2S.  6d. 


The  Analyst's  Laboratory  Com- 
panion :  a  Collection  of  Tables  and 
Data  for  Ciiemists  and  Students.  By 
Alkred  E.  Johnson,  B.Sc.Lond., 
F.i.C.  Third  Edition,  enlarged,  crown 
Svo,  6s.  6d.  net. 

Volumetric  Analysis  : 

Or  the  Quantitative  Estimation  of  Chemi- 
cal Substances  by  Measure,  applied  to 
Liquids,  Solids,  and  Gases.  By  Francis 
Sutton,  F.C.S.,  F.I.C.  Ninth  Edi- 
tion.  Svo,  with  121  Engravings,  20s.  net. 

The  Chemistry  of  the  Terpenes. 

By  F.  Heusler,  Ph.D.  Edited  in 
English  and  enlarged  by  F.  J.  PoND, 
M.A.,  Ph.D.    Svo,  17s.  net. 

Commercial  Organic  Analysis: 

a  Treatise  on  the  Properties,  Modes  of 
Assaying,  Proximate  Analytical  Examina- 
tion, &c.,  of  the  various  Organic  Chemi- 
cals and  Products  employed  in  the  Arts, 
Manufactures,  Medicine,  &c.  By  Alfred 
H.  Allen,  F.I.C,  F.C.S.  Svo. 

Vol.  I. — Introduction,  Alcohols,  Neu- 
tral Alcoholic  Derivatives,  &c.. 
Ethers,  Vegetable  Acids,  Starch 
and  its  Isomers,  Sugars,  &c.  Third 
Edition.  iSs. 

Vol.  II. — Part  I.  Fixed  Oils  and 
Fats,  Glycerin,  Nitro  -  Glycerin, 
Dynamites  and  Smokeless  Pow- 
ders, Wool-Fats,  Degras,  etc. 
Third  Edition.  14s. 

Vol.  II. —Part  II.  Hydrocarbons, 
Petroleum  and  Coal-Tar  Products, 
Asphalt,  Phenols  and  Creosotes, 
&c.    Third  Edition.  14s. 

Vol.  II.— Part  III.  Terpenes,  Essen- 
tial Oils,  Resins  and  Camphors, 
Acid  Derivatives  of  Phenols,  Aro- 
matic Acids.     [/«  preparation. 

Vol.  III.— Part  I.  Tannins,  Dyes  and 
Colouring  Matters,  Inks.  Third 
Edition.  iSs. 

Vol.  III.— Part  II.  The  Amines  and 
Ammonium  Bases,  Hydrazines  and 
Derivatives,  Bases  from  Tar,  The 
Antipyretics,  &c. ,  Vegetable  Alka- 
loids, Tea,  Cofifee,  Cocoa,  Kola, 
Cocaine,  Opium,  &c.  Second 
Edition.  iSs. 


Vol.  III.— Part  III.  Vegetable  Alka- 
loids, Non-Basic  Vegetable  Bitter 
Principles,  Animal  Bases,  Animal 
Acids,  Cyanogen  and  its  Deriva- 
tives, &c.    Second  Edition.  i6s. 

Vol.  IV.— The  Prote'ids  and  Albu- 
minous Principles,  Proteoids  or 
Albuminoids.  Second  Edition.  iSs. 
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Cooley's  Cyclopaedia 

of  Practical  Receipts,  and  Collateral  In- 
formation in  the  Arts,  Manufactures,  Pro- 
fessions, and  Trades  :  Including  Medicine, 
Pharmacy,  Hygiene  and  Domestic  Eco- 
nomy. Seventh  Edition,  by  W.  North, 
M.A.  Camb.,  F.C.S.  2  Vols.,  Roy.Svo, 
with  37 1  Engravings,  42s. 

Chemical  Technology: 

A  Manual.  By  Rudolf  von  Wagner. 
Translated  and  Edited  by  Sir  William 
Crookes,  F.R.S.,  from  the  Thirteenth 
Enlarged  German  Edition  as  remodelled 
by  Dr.  Ferdinand  Fischer.  8vo,  with 
596  Engravings,  32s. 

Chemical  Technology  ; 

Or,  Chemistry  in  its  Applications  to  Arts 
and  Manufactures.    Edited  by  Charles 

E.  Groves,  F.R.S.,  Wm.  Thorp,  B.Sc, 
and  W.  J.  DiBDiN,  F.I.C. 

Vol.  I. — Fuel  and  its  Applica- 
tions. By  E.  J.  Mills,  D.Sc, 
F.R.S.,  and  F.  J.  Rowan,  C.E. 
Royal  8vo,  with  606  Engravings,  30s. 

Vol.  II. — Lighting  by  Candles 
and  Oil.  By  W.  Y.  Dent,  J. 
McArthur,  L.  Field  and  F.  A. 
Field,  Boverton  Redwood,  and 
D.  A.  Louis.  Royal  8vo,  with  358 
Engravings  and  Map,  20s. 

Vol.  III.  —  Gas  Lighting.  By 
Charles  Hunt.  With  2  Plates 
and  292  Engravings.  Royal  8vo,  18s. 

Vol.  IV. — Electric  Lighting.  By 
A.  G.  Cooke,  M.A.,  A.M.I.E.E. 
Photometry.  By  W.  J.  Diudin, 
F.LC,  F.C.S.  Royal  8vo,  with  10 
Plates  and  181  Engravings,  20s. 

Technological  Handbooks. 

Edited  By  John  Gardner,  F.I.C, 

F.  C.S.,  and  James  Cameron,  F.I.C. 
Brewing,  Distilling,  and  Wine 

Manufacture.    Crown  Svo,  with 
Engravings,  6s.  6d. 
Soaps  and  Candles.    Crown  Svo, 
with  54  Engravings,  7s. 

The  Mic?roscope  and  its  Revela- 
tions. By  the  late  William  B.  Car- 
penter, C.B.,  M.D.,  LL.D.,  F.R.S. 
Eighth  Edition,  by  the  Rev.  W.  H. 
Dallinger,  LL.D.,  F.R.S.  With  23 
Plates  and  more  than  800  Wood  En- 
gravings. Svo,  28s.  Half  Calf,  32s. 
Or,  in  two  vols,  (sold  separately),  cloth, 
14s.  each. 

Vol.  I.— The  Microscope  and  its 

Accessories. 
Vol.  II.— The  Microscope,  its 
Revelations. 


Methods  and  Formulae 

Used  in  the  Preparation  of  Animal  and 
Vegetable  Tissues  for  Microscopical  Ex- 
amination, including  the  Staining  of 
Bacteria.  By  Peter  Wyatt  Squire, 
F.L  S  Crown  Svo,  3s.  6d. 
The  Quarterly  Journal  of  Micro- 
scopical Scieace.  Edited  by  E.  Ray 
LANKESTFn,  M.A.,  LL.D.,  F.R.S.;  with 
the  co-operation  of  Adam  Sedgwick, 
M.A.,F.R.S.,  W.  F.  R.Weldox,  M.A., 
F.R.S.,  and  Sydney  J.  Hickson,  M.A., 
F.R.S.    Each  Number,  los. 

Chemistry  an  Exact  Mechanical 

Philosophy.  By  Fred.  G.  Edwards. 
Illustiated.    Svo,  3s.  6d. 

The  Microtomist's  Vade-Mecum: 

A  Handbook  of  the  Methods  of  Micro- 
scopic Anatomy.  By  Arthur  Bolles 
Lee,  Assistant  in  the  Russian  Laboratory 
of  Zoology  at  Villefranche-sur-Mer  (Nice), 
Fifth  Edition.  Svo,  15s. 
Photo- Micrography 

(Guide  to  the  Science  oQ.  By  Edward 
C.  BousFiELD,  L.R.C.P.  Lond.  Svo, 
with  34  Engravings  and  Frontispiece,  6s. 

A  Treatise  on  Physics. 

By  Andrew  Gray,  LL.D.,  F.R.S  ,  Pro- 
fessor of  Natural  Philosophy  in  the 
University  of  Glasgow.  Vol.  I.  Dyna- 
mics and  Properties  of  Matter.  With 
350  Illustrations.    Svo,  15s. 

An    Introduction   to  Physical 

Measurements,  with  Appendices  on 
Absolute  Electrical  Measurements,  &c. 
By  Dr.  F.  Koiilrausch,  Professor  at 
the  University  of  Strassburg.  Third 
English  Edition,  by  T.  H.  Waller, 
B.A.,  B.Sc,  and  H.  R.  Procter,  F.I.C, 
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